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Presentation Objective

* Briefly discuss the Syndemic Framework and how
it may contribute to the undestanding of cancer
health disparities in Puerto Rico.

3% PHSU

PONCE HEALTH SCIENCES UNIVERSITY




1. Involves the clustering of two or
more diseases within a population

2. Contextual and social factors create
the conditions in which two (or
more) diseases or health
conditions cluster

3. The clustering of diseases results in
adverse disease interaction, either
biological or social or behavioral,
increasing the health burden of
affected populations.

g ofa ¥ Syndemics and the biosocial conception of health. Singer, Merrill et al.

The Lancet, Volume 389, Issue 10072, 941 - 950
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Puerto Rico’s Drivers of Contextual and Social Adverse Events

* Economic Recession since 2007 (16 years)
* Government debt accruing to $70 billion
* Massive job losses
* Before and and after H. Maria, massive migration to the US, especially middle class, educated,
skilled and younger residents (25-44 y/o) and children. In the last 10 years, population
declined 11.8%.

Roman J. The Puerto Rico Healthcare Crisis. Ann Am Thorac Soc. 2015 Dec;12(12):1760-3. doi: 10.1513/AnnalsATS.201508-531PS. PMID: 26551268.

* Fragile Health Care System
* Mass migration of healthcare specialists from PR to the continental US
« Challenges in coordinated care, difficulty receiving referrals and long wait times
* Aging of population and higher incidence of chronic conditions

Purtle J, Rivera-Gonzalez AC, Mercado DL, Barajas CB, Chavez L, Canino G, Ortega AN. Growing inequities in mental health crisis services offered to

indigent patients in Puerto Rico versus the US states before and after Hurricanes Maria and Irma. Health Serv Res. 2022 Oct 31. doi: 10.1111/1475-
6773.14092. Epub ahead of print. PMID: 36310433.
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Puerto Rico’s Drivers of Contextual
and Social Adverse Events



Key Data to Consider

e Economic Crisis and Health

— In Greece, a meta-analysis found that crisis-driven deterioration of public health led
to increasing rates of mental health disorders, suicides, epidemics and deterioration
of self-reported health (simow and Koutsogeorgou; 2014)

e Natural Disaster and Health

— Socially vulnerable communities that have experienced a natural disaster are more likely
to have a higher incidence of poor mental and physical health, higher blood pressure and
asthma. The incidence of these poor health outcomes increased 1-2% each additional

year the community is exposed to a disaster. (Large data set of 500 cities study published by Hahn,
Van Wyck, Lessard and Fried, 2021)
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Projects Supporting the Data to be Presented

» Post-Hurricane Cancer Care: Patients Needs After Hurricane Maria (R21Mp013674,
U54CA163071/U54CA163068 MPIs-Castro and Jim; Co-l: Armaiz)

» Cancer Patients Exposed to COVID-19 and Earthquakes: the impact on multilevel
determinants of health (rR21MD013674-51, MPIs-Castro and Jim; Co-I Armaiz)

» Biopsychosocial Predictors of Tumor-Associated Inflammation (2u54Mb007579, MPIs-

Castro and Armaiz)
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Puerto Rico’s SEA Events and Social Determinants of Health’s Impact on
Stress, Cancer Health Outcomes, and Quality of Life

EXPOSURE TO SOCIAL ENVIRONMENTAL ADVERSITY (SEA)

SOCIAL DETERMINATS OF HEALTH LEADING TO
HEALTH DISPARITIES

CANCER BEURDEN
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Puerto Rico’s Economic and Health Care Crisis
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Projects Supporting the Data Presented

» Post-Hurricane Cancer Care: Patients Needs After Hurricane Maria (R21Mp013674,
U54CA163071/U54CA163068 MPIs-Castro and Jim; Co-l: Armaiz)

» Cancer Patients Exposed to COVID-19 and Earthquakes: the impact on multilevel
determinants of health (R21MD013674-51, MPIs-Castro and Jim; Co-I Armaiz)

» Biopsychosocial Predictors of Tumor-Associated Inflammation (2u54Mb007579, MPIs-Castro and
Armaiz)
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1.Describe unmet medical and psychological needs overtime

2. To identify multilevel barriers and facilitators to access to care among cancer patients in PR
affected by Hurricane Maria, Earthquakes and COVID-19 Pandemic

Study Aims

®| 3. Explore putative physiological markers of stress among individuals in PR affected by Hurricane
Maria, Earthquakes and COVID-19 Pandemic

4. Explore changes in behavioral determinants of health during the Earthquakes and COVID-19
Pandemic exposure

Study Procedure (n=360)

Recruitment Baseline Assessments F/lup Assessments (3,6,9, 12, 24
e  CA patients e  Behavioral mo.)
. Matched Controls ’ Assessments ) J Behavioral Assessments
. Blood samples o Blood samples
o Hair samples o Hair samples (6 and 12 mo.)
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Behavioral and Health Care Barriers: Longitudinal Changes

Depression Symptoms Anxiety Symptoms Perceived Stress
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r ﬂ International Journal of ==
4 Environmental Research M D\l’y
‘ ‘ and Public Health =

Communication

Impact of seismic activity on access to health care in His-
panic/Latino cancer patients from Puerto Rico

Cristina Penia-Vargas!®, Yoamy Toro-Morales?, Paola Valentin?, Maria Lopez3, Zindie Rodriguez-Castro!, Ruthma-
rie Hernandez-Torres?, Nelmit Tollinchi-Natali2, Normarie Torres-Blascol2, Cristina Pereira2, Guillermo N. Ar-
maiz-Pefial3, Heather Jim?* and Eida M. Castro-Figueroal2.

Table 3. Correlation analysis to evaluate the relationship between barriers to care, exposure, and
protection (n=51).

Table 2. Regression analysis to determine the relationship between exposure to earthquakes and Variables M SD Variables _

barriers to health care services (n=51). Exposure  Protection
1. Exposure to seismic activity 2.55 2.78 - -

Models for barriers to health R F B p 2. Protection during and after seismic 353 339 ) i

care activity ) )

Exposure 31 U3 a3 000 3. Total barriers to health care 88.94 16.05 -575%* -173

Protection 033 1515 80 il 4, Skllls SUI:-‘SCH.IB 91.98 16.25 -.620%* -.140
5. Marginalization subscale 91.45 17.80 - 410%* -.218
6. Expectation subscale 89.23 20.55 -370* -.155
7. Knowledge and beliefs subscale 92.21 15.10 -.519%* -.135
8. Pragmatics subscale 82.58 19.94 -.600** -.094
**p<0.01.
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Cancer Patients and Survivors Behavioral Changes during COVID-19
(N=118)

After the COVID-19 lockdown/curfew did you

experience changes in the following behaviors or Less
practices?

Sleeping 42(35.6%) 75(63.6%) 15(36%) 26(64%)
Eating a healthy, well-balanced diet 36(30.5%) 81(68.6%) 18(50%) 18(50%)
Physical activity 55(46.6%) 62(52.5%) 19(35%) _36(65%)
Smoking 2(1.7%)  114(96.6%) 2(100%) -
Alcohol consumption 6(5.1%) 111(94.1%) 3(50%) 3(50%)
Binge watching TV 41(34.7%) 76(64.4%) 37(90%)  3(10%)
Use of social media 53(44.9%) 64(64.2%) 46(87%) 6(13%)
Being sedentary 55(46.6%) 62(52.5%) 31(56%) 24(44%)
Worrying about when you could get more food 26(22%)  91(77.1%) 26(100%) -
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Projects Supporting the Data Presented

» Post-Hurricane Cancer Care: Patients Needs After Hurricane Maria (R21MD013674,
U54CA163071/U54CA163068 MPIs-Castro and Jim; Co-I: Armaiz)

» Cancer Patients Exposed to COVID-19 and Earthquakes: the impact on multilevel
determinants of health (rR21MD013674-51, MPIs-Castro and Jim; Co-I Armaiz)

» Biopsychosocial Predictors of Tumor-Associated Inflammation (2U54MD007579,
MPIs-Castro and Armaiz)




The central hypothesis: Exposure to social-environmental adversity [exposure to abuse,
natural disasters, violence, etc.] exacerbates the biopsychosocial stress response [psychological
and physiological stress] to current stressors [cancer experience] leading to depression
symptoms and contributing to breast tumor microenvironment-associated inflammatory processes.

Study Procedure (n=175)

C

C D

F/up Assessments (3, 6, 12 months)

Behavioral assessments
Blood sample

Screening Inclusion Criteria: Baseline Bio-Behavioral Data Collection

* Adult Hispanic female * Behavioral assessments .
* BC patients <5 Y. since Dx. *  Tumor sample (Puerto Rico Biobank) .
* Stages 1-lll * Blood samples

* Have had surgery for breast
tumor removal
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Specific Aims:

1. Investigate whether current depression symptoms
(baseline) or past history of depression and exposure
to social-environmental adversity correlate with
tumor-associated inflammatory processes in BC
tumor microenvironment in H/L women.

Aims 1-2 Aim3

2.  Map the 12-month trajectory of circulatory cytokines
and myeloid/lymphoid-derived cells and examine its
longitudinal relationship with depression symptoms
controlling for hypothesized mediating factors
(exposure to traumatic adverse events) and
moderating factors (perceived stress, anxiety,
resilience, post-traumatic growth, and social
support).

Cancer Progression

3.  Define the contribution of pre-cancer stress to stress-
induced breast cancer progression and explore its
effect on immune inflammatory markers in orthotopic
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Exposure to Crime: 45.8% (n=54)
* 0 events: 54.2% (n=64)
* 1event: 28% (n=33)
* 2events: 11% (n=13)
* 3events: 6.8% (n=8)

History of
: : General Disaster: 100% (n=118)
Lifetime Trauma e )

(n=118) « 2events: 16.1% (n=19)
* 3events: 11% (n=13)
* 4 or more events: 67.8 (n=80)

Physical/Sexual Abuse: 37.3% (n=44)
* 0Oevents: 62.7% (n=74)
* 1event: 19.5% (n=23)
* 2events: 8.5% (n=10)
* 3events: 6.8% (n=8)
* 4 ormore: 2.5 (n=3)
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Adverse Childhood Events

ACE Frequency Percent
(n=119)
0 15 13%
1 24 20%
2 14 12%
3 12 10%
1 10 10% |
5 9 8%
6 11 9% 45.3%
7/ or 22 18%
Q)re /

Compared to 28.7%
Study of Latinos
(Llabre, et. al., 2017)




Symptoms of Depression and Anxiety

Depression Frequency (%) Anxiety Frequency (%)
Symptoms n=127 Symptoms n=127
Yes 52 (40.9%) Yes 42 (33.1%)
No 75 (59.1%) No 85 (66.9%)

Compared to 20% depression and 10% anxiety symptoms
(meta-analysis by Pitman, Suleman, Hyde, Hodgkiss, 2018)

Unpublished data




Adverse Childhood Events as Predictor of
Baseline Anxiety and Depression Symptoms

Depression and Childhood

.170 24.028 <.001
adverse events
Anxiety and Childhood
adverse events 144 19.668 <.001

3% PHSU

Syndemic interaction

The co-occurrence of social and
health conditions, including social—
psychological, social—-biological, and
psychological-biological interactions,
which worsen the condition of the
person or population afflicted.
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Depression, Anxiety, and Social Environmental Adversity as
Potential Modulators of the Inmune Tumor Microenvironment
in Breast Cancer Patients

Eida M. Castro-Figueroa '%*, Karina I. Acevedo ', Cristina 1. Pefia-Vargas >, Normarie Torres-Blasco 12,
Idhaliz Flores 3%, Claudia B. Colén-Echevarria >, Lizette Maldonado %, Zindie Rodriguez 5,
Alexandra N. Aquino-Acevedo 3, Heather Jim 7, Maria L. Lazaro ! and Guillermo N. Armaiz-Pefia %3

* Increased tumor-infiltrating B cells were
significantly correlated with exposure to crime,
anxiety symptoms, and exposure to an adverse
childhood events (ACE).

* The ACE plus anxiety group presented the highest
infiltration of B cells, T cells, and macrophages

Syndemic interaction
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Figure 2. Macrophage, T cell and B cell expression in patients with psychological distress. Tumor samples from breast
cancer patients were quantified for Macrophage (CD68), B cells (CD19) and T cells (CD3) and divided into groups a)
Elevated ACE and history of depression, b) Elevated ACE and GAD7, ) Elevated PHQ8 and Elevated ACE.
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Syndemic framework applied to cancer health disparities in Puerto Rico
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Recommendations

Cancer Care for the Whole Patient: Meeting Psychosocial Health

CANCER CARE FORTHE Needs (Institute of Medicine, 2008)
WHOLE PATIENT

MEETING Psyenosociat Heatti Neeos 1. Identify cancer patients’ and survivors’ psychosocial care
needs.

2. Refer and navigate cancer patients and survivors to
appropriate psychosocial care.

3. Provide psychosocial support for symptom management
Provide coordinated psychosocial and medical care
5. Assess effectiveness of psychosocial services provided.
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Cancer Distress Screening

Printed by Eida Gastro an TH7/2013 122754 PM. For Not appe , Ine., A1 Rig

Las Guias de Practica Clinica de la NCCN en Oncologia
(NCCN Guidelines®)
Edicion en Espanol - V.2.2013 de Gestion de Angustia

National
Comprehensive

National
Comprehensive NCCN Guidelines Version 2.2013

NCCN geinres -
Network® Distress Management

NCCN Guidelines Index

Distress Management TOC
Discussion

Network™

Veskan 22015, 10711712 G Natons Comprahuradvs Coroe Netucak, . 2012, At ramrvac T

awned by the National Comprehensive Cancer Ne!wnrk, Inc.

i this ilstration may

Ut the expeass writen perTission of NCCN®.

DIS-A

90 anline'to NCCMLorg. NATIONAL COMPREHENSIVE CANCER NETWORH, NOCHE, MOCH GLIDELINESE, anl a ther MOCH Eomfint r wodemesia

Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged.

Varsian 23113, 1071112 & National Comprohensios Cancer Noswork, inc. 2012, All ghls roserves

* and

any farmm i he expross wrien permizsicn of HCCNG:

OVERVIEW OF EVALUATION AND TREATMENT PROCESS
INSTRUMENTO DE EVALUACION PARA MEDIR EL ‘Segundo, por favor indique si a de las ha sido un EVALUATION TREATMENT
MALESTAR EMOCIONAL para usted en la semana pasada incluyendo el dia de hoy.
Clinical assessment .
Asegarese de marcar Si o NO en cada opcién. by primary oncology h See P?: ‘!‘“"" icall
Instrucciones: Primero, encierre en un circulo team of oncologist, Mental health Psychiatric
el nimero (del 0 al 10) que describa cuanto malestar Si No Problemas Précticos Si  No Problemas Fisicos nurse, social worker services treatment
experimentado usted en la semana pasada O O Cuidado de los nifios O O Aspeclo fisico for: Guidelines (DIS-6]
ha incluyendo el dia de hoy. O O Cuidado del hogar O O Bafarse/ Vestirse Clinical evidence « High risk patients3 I l Follow-up and
= — O O Seguros/ Finanzas O O Respiracion of moderate to » Periods of communication
1 ';'( , - O O Transporte O O Cambios en laorina severe distress vulnerability Social work See Social Work |, | With primary
- orscore ofdor | —| , Risk factors f — Referral and counseling and Counseling *| oncalogy team
QO O Trabajo/Escuela O O Estrefiimiento > Riskfactors for services Services (DIS-20) and family/
) ) : more on distress i
Malestar emocional o _| - Q O Decisiones acerca de Q O Diarrea screening toal P | . caregivers
i « Practical problems
extremo tratamientos médicos 0 O Almentacién (DIS-A) + Family problems I 1
84 — Si  No Problemas Familiares O O Cansancio « Spiritualireligious Chaplaincy See Chaplaincy
a O  Interaccién con los nifios O O Sensacidn de estar hinchado services = " Services (DIS-21
T a O  Interaccién con la pareja =} O Fiebre t treat Physical bl
O O Habilidad para tener nifios O O Habilidad para moverse symptoms, treat as | |« Fhysical problems
6| O O Problemas de salud en la O O Indigestisn for distress per disease specific | |s Social problems
familia O O Memoria/ Concentracién (DIS-A): or supportive care If
s O O Ulcerasenla « Screening tool guidelines (See necessary
Si No Problemas Emocionales O O Nausea « Problem list NCCN Guidelines for
a_| = O O Depresion O O Congestién / sequedad nasal Supportive Care )
a O  Miedos 0 QO Dolor
34 — .
Q O  Nerviosismo O 0O Anivel sexual Clinical evidence
21 = =] O Tristeza O O Sequedad o picor de piel of mild distress Prima
O O Preocupacin 0 O Suefo or score of less i team See Expected Distress
1 = QO QO Abuso de sustancias than 4 on . S (DIs-5)
Ningtin malestar O O Pérdida de interés en O O Hormigueo en manos o pies screening tool resources |
emocional o actividades habituales (DIS-A)
Lol Refer to NCCN Guidelines
\ J Si  No Preocupacién a nivel aSee Psychosocial Distress Patient Characteristics (DIS-B). Table of Contents f
a O  Espiritual/Religioso bPsychiatrist, psychologist, advanced practice clinicians, and/or social worker. Supportive Care Guidelines.
Note: All recommendations are categary 2A unless otherwise indicated.

DIs-4
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