
 
 

 

 

 

 

 

 

 

 

HEALTHY MIGRANT EFFECT ON CARDIOVASCULAR DISEASE AND RISKS 

FACTORS: ANALYSIS FROM THE SOCIAL DETERMINANTS 

OF HEALTH APPROACH 

 

 

 

 

BY: ISABEL CRISTINA RADA RAMÍREZ 

 

 

Thesis presented to the School of Medicine Clínica Alemana-Universidad del Desarrollo in 

order to apply for doctoral degree (PhD) in Sciences and Innovation in Medicine 

 

 

 

SUPERVISOR 

DR. Baltica Cabieses, PhD. 

 

 

April 2023 

SANTIAGO



 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© Copyright. Reproduction of fragments of this work for academic, educational, or research 

purposes is authorized, provided that the bibliographic references and thesis findings are 

properly and accurately cited. 



 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I dedicate my dissertation to those that supported and encouraged me 

With great gratitude to my loving parents Alfonso and Janeth, and sisters Karen and Indira 

My Chilean family Victor, Carolina, and my love Joaquin who were always by my side 

The furry family members Don Vito and Patacón  

And all my friends who were always there for me 

I could not have undertaken this growing journey without your suppport 



 3 

ACKNOWLEDGMENTS 

 

 

I would like to express my gratitude to the funding sources for this dissertation and the 

research team of the project Fondecyt Regular Nº 1201461. Especially my supervisor Dra. 

Baltica Cabieses who gave me the opportunity to be part of the project. I am gratefull for 

your guidance and generocity to make me part of growth experiences including national and 

regional initiatives on health and migration research. In order to foster my skills to become 

an independent researcher. I’m also very gratefull of the valuable guidance of my co-

supervisor Dr. Manuel Ortiz, for providing meaningfull comments and advices to face the 

challengues of this processs. I would like to extend my sincere thanks to my thesis committee: 

Paula Muñoz, Iris Delgado and Claudia Bambs for your insigtfull comments, suggestions, 

challenguing questions to improve methodological skills and critical thinking.  I really 

appreciate your kind feedback and time during this process.  

 

Special thanks to Alice Blukacz, Paula Madrid, Sabrita Chandia, Marcela Anicama 

Catalina Huerta, Maria Acevedo and Benigna Zambrano, and all the recruiters and 

interviewers, who supported the primary data collection of this dissertation. As well as 

Marcela Oyarte for her time for training and collaboration on data analysis. I’ would like to 

acknowledge the participants of the study for their time and trust in our project. Special 

thanks to collaborators of Health Department, DIDECO, migrant support office and 

CESFAM’s from La Pintana, La Granja and San Ramón. I am very gratefull of the 

support provided by Patricia Muñoz, Alberto Gamboa, N’Kulama Saint Louis, Lautaro 

Fernández and all the nurses, social workers and administrative assistants from health 

facilities.  

 

I am also thankul for the support from the director of the PhD program Andrés Klein, the 

sub-director Christina Schuh and program coordinator Camila Cancino. Many thanks to 

the Centre for Global Intercultural Health-ICIM UDD including the principal investigators 

Alexandra Obach, Alejandra Carreño and director of the nursing program Claudia Peréz. 

To all my friends and co-workers who were always by my side:  Carla Campaña, Francisca 

Vezzani, Eliana Correa, Alejandra Oliva, Antonia Roberts. As well as my fellow PhD 

students Orlando Ramírez, Mauricio Quezada, Adriana, Mónica, Constanza, Claudia 

and Franco.  

 

Lastly, I would like to mention my entire family who were my main motivation and remind 

me of what really mattered, beyond productive goals and professional expectations. They 

guide me to live for me, follow my soul and meet my needs. To the love of my life Joaquin 

Tejo, I’m extremely greateful for beign by my side, share your happiness and resilience to 

our world. Since this achievement was a teamwork, the beginning of what we deserve.  

 

 

 

 

 

 

 



 4 

CONTENTS 

CONTENTS…………………………………………………………………………………4 

FIGURES……………………………………………………………………………………6 

TABLES……………………………………………………………………………………..7 

LIST OF ABBREVIATIONS…………………………………………………………….....9 

ABSTRACT………………………………………………………………………………..10 

RESUMEN…………………………………………………………………………………11 

1. INTRODUCTION AND DISSERTATION CONTEXT ......................................... 12 

2. CHAPTER 1 NARRATIVE LITERATURE REVIEW OF HEALTHY MIGRANT 

EFFECT ON CARDIOVASCULAR DISEASES AND RISKS FACTORS ...................... 17 

Introduction ...................................................................................................................... 19 

Method .............................................................................................................................. 20 

Results …………………………………………………………………………………...22 

Discussion ......................................................................................................................... 28 

Conclusions ...................................................................................................................... 31 

References ........................................................................................................................ 31 

3. CHAPTER 2 POPULATION-BASED SECONDARY ANALYSIS OF HEALTHY 

MIGRANT EFFECT ON SELF-REPORTED HEALTH, DISABILITY, ACTIVITY 

LIMITATIONS AND CHRONIC DISEASES IN CHILE .................................................. 40 

Background ....................................................................................................................... 42 

Methods ............................................................................................................................ 43 

Results.. ............................................................................................................................ 45 

Discussion ......................................................................................................................... 47 

Conclusions ...................................................................................................................... 58 

4. CHAPTER 3 PRIMARY DATA COLLECTION ANALYSIS ON 

CARDIOVASCULAR HEALTH OUTCOMES ................................................................. 62 

4.1. Methodological Annex of primary data collection ................................................... 62 

4.1.2.  Context of the study ............................................................................................. 62 

4.1.3.    Type of study and study design ........................................................................................... 63 

4.1.4.    Study population ...................................................................................................................... 63 

4.1.5.    International migrant recruitment ....................................................................... 65 

4.1.6.    National population recruitment ......................................................................... 66 

4.2.  Data collection ..................................................................................................... 66 

4.2.2.    Study variables .................................................................................................... 66 

4.2.3.    Dependent variables ............................................................................................ 67 

4.2.4.    Independent variables ......................................................................................... 67 

4.2.5.    Instrument ........................................................................................................... 67 

4.3. Data analysis ......................................................................................................... 73 

4.4. Ethical considerations ........................................................................................... 74 

4.5. Results of primary data collection analysis .......................................................... 75 

4.5.2.  Characteristics of the sample by social determinants of health (SDH) ................ 75 

4.5.3.   Crude prevalence of self-reported cardiovascular diseases (CVD) stratified by 

SDH… .......................................................................................................................... 77 



 5 

4.5.4. Crude prevalence of self-reported metabolic risks factors stratified by SDH .. 81 

4.5.5. Crude prevalence of self-reported behavioral risks factors stratified by SDH . 84 

4.5.6. Crude prevalence of self-reported CVD and its risks factors stratified by 

migration-related determinants ..................................................................................... 86 

4.5.7. SDH associated with CVD and its risks factors in Chilean population............ 87 

4.5.8. SDH associated with self-reported CVD and its risks factors in migrant 

population ..................................................................................................................... 90 

4.5.9. Healthy migrant effect (HME) in self-reported cardiovascular health by SDH

 93 

4.5.10. Migratory-related determinants of health associated with cardiovascular health 

outcomes ....................................................................................................................... 94 

5. CHAPTER 4 DISCUSSION .................................................................................... 99 

5.1. Interpretation of primary data findings on social determinants of health ........... 100 

5.2. Interpretation of primary data findings on self-reported cardiovascular diseases

 102 

5.3. Interpretation of primary data findings on self-reported cardiovascular risks 

factors.. ........................................................................................................................... 105 

5.4. Interpretation of primary data findings on self-reported behavioral risks factors

 108 

5.5. Limitations and risk of bias of the primary data study ....................................... 111 

5.6. Study strengths and Usefulness of the study ...................................................... 113 

5.7. Future research and projections .......................................................................... 115 

5.8. Main study conclusion ........................................................................................ 116 

6. CHAPTER 5 PERSPECTIVE FOR PRIORITIZING THE CARDIOVASCULAR 

HEALTH OF INTERNATIONAL MIGRANTS IN RECEIVING HEALTH SYSTEMS: 

THE CASE OF HYPERTENSION PREVENTION .......................................................... 117 

Introduction ........................................................................................................................ 121 

Hypertension among migrants residing in Latin America.............................................. 123 

Health system challenges for equitable preventive services .......................................... 125 

Barriers to accessing preventive services ....................................................................... 126 

7. Annex 1................................................................................................................... 135 

8. References .............................................................................................................. 144 

 

 

 

 

 

 

 

 

 

 

 



 6 

Figures 

 

Figure 1. Flowchart of Search results through the review process………………………...21 

Figure 2. Countries of origin of the international migrants included in the healthy migrant 

effect evidence……………………………………………………………………………..22 

Figure 3. Crude prevalence of self-reported cardiovascular disease in migrant population 

compared to locals.…………………………………………………………………………76 

Figure 4. Sex differences in prevalence of self-reported acute myocardial infarction and 

cerebral vascular accident. .……………………………………………………………..…77 

Figure 5. Prevalence of self-reported acute myocardial infarction and cerebral vascular 

accident by age categories.…………………………………………………………………78 

Figure 6. Crude prevalence of self-reported metabolic risks factors in migrant population 

compared to locals...………………………………………………………………………..80 

Figure 7. Sex differences in prevalence of metabolic risks factors………………………...81 

Figure 8. Age differences in prevalence of metabolic risks factors………………………..81 

Figure 9. Crude prevalence of self-reported behavioral risks factors in migrant population 

compared to locals.…………………………………………………………………………83 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 7 

Tables 

 

Table 1. Search strategy in the literature……………………………………………………20 

Table 2. Recent evidence of the healthy migrant effect in cardiovascular risk of international 

migrants…………………………………………………………………………………….23 

Table 3. Evidence of risk factors and cardiovascular diseases in international migrants per 

country of origin……………………………………………………………………………28 

Table 4. Unadjusted global and stratified prevalence of health outcomes by social 

determinants of health factors in immigrant population……………………………………43 

Table 5. Unadjusted global and stratified prevalence of health outcomes by social 

determinants of health factors in Chilean born population…………………………………47 

Table 6. Unadjusted global and stratified prevalence of activity limitations by social 

determinants of health in immigrant population and Chilean born population aged 6 years or 

more………………………………………………………………………………………...49 

Table 7. Crude and stratified prevalence of health outcomes by migration-related factors in 

immigrant population………………………………………………………………………50 

Table 8. Logistic regression models of health outcomes by social determinants of health in 

immigrant population………………………………………………………………………51 

Table 9. Logistic regression models of activity limitations by social determinants of health 

in immigrant and Chilean born……………………………………………………………..52 

Table 10. Logistic regression models of health outcomes by migration-related factors in 

immigrant population………………………………………………………………………54 

Table 11.  Logistic regression models of health status outcomes by social determinants of 

health in the Chilean born population……………………………………………………....55 

Table 12. Logistic regression models of health outcomes if being an international immigrant 

sequentially adjusted by social determinants of health……………………………………..56 

Table 13.  Distribution of sex, country of origin and expected age in the sample of 

international migrants………………………………………………………………………62 

Table 14.  Design methodology for cardiovascular diseases and cardiovascular risk factors 

questions…………………………………………………………………………………....66 

Table 15. Independent variables of social determinants of health…………………………..69 

Table 16. Characteristics of participants by social determinants of health………………….74 

Table 17.  Social determinants of health associated with cardiovascular disease in Chilean 

population…………………………………………………………………………………..86 

Table 18.  Social determinants of health associated with cardiovascular risks factors in 

Chilean population…………………………………………………………………………87 

Table 19.  Social determinants of health associated with cardiovascular disease in migrant 

population………………………………………………………………………………….88 

Table 20. Social determinants of health associated with cardiovascular risks factor in migrant 

population…………………………………………………………………………………..90 

Table 21. Healthy migrant effect analysis by social determinants of health adjustment….....93 

Table 22. Migratory-related determinants of health associated metabolic risk factors……..94 

Table 23. Migratory-related determinants of health associated behavioral risk factors……..95 

Table 24. Synthesis of main findings by social determinants of health…………………….96 

Table 25. Unadjusted global and stratified prevalence of self-reported cardiovascular 

diseases by social determinants of health factors………………………………………….133 

Table 26. Crude prevalence of self-reported metabolic risks factors in Chilean population134 



 8 

Table 27. Crude prevalence of self-reported metabolic risks factors in migrant population135 

Table 28. Crude prevalence of tobacco, alcohol and low physical activity in Chilean and 

migrant population……………………………………………………………………….. 137 

Table 29. Crude prevalence of low fruit and vegetable intake……………………………138 

Table 30. Missing values per variables in migrant and Chilean population……………….139 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 9 

List of abbreviations 

 

AL  Activity limitations 

ALH  Alcohol consumption  

AMI  Acute myocardial infarction 

AUGE-GES  Explicit health guarantees plan 

CASEN  Encuesta de caracterización socioeconómica 

CI   Confidence interval 

COVID-19 Coronavirus disease 2019 

CM  Chronic morbidity 

CVA   Cerebrovascular accident 

CVD   Cardiovascular diseases 

CVRF  Cardiovascular risk factors 

DLD  Dyslipidemia 

DIS  Disability 

EE. UU United States 

ENS  Encuesta nacional de salud  

ESSI  Social support Iinstrument 

EU-SILC Income and Living condition 

FV  Low fruits and vegetables intake 

GDP  Gross domestic product 

HBP  High blood pressure 

HME   Healthy migrant effect 

HTN  Hypertension 

LAC   Latin-America and Caribbean region 

LPA   Low physical activity  

NCDs  Non-communicable diseases 

NHS  Nationa health survey 

NSPH  Negative self-perceived health 

OBES  Obesity 

OR  Odds ratio 

P   p value 

REF  Reference 

SDG  Sustainable development goals 

SDH  Social Determinants of Health 

SENDA National Service for prevention and rehabilitation of drugs and 

alcohol consumption 

TOB   Tobacco consumption 

T2DM  Type 2 diabetes mellitus    

 

 

 

 

 

 

 

 



 10 

Abstract 

 

The international migration has steadily increased in Chile during the recent decades reaching 

an estimation of 1.452.104 international migrants. It has been described an intra-regional 

pattern called south-south migration. The health of this population is recognized as a global 

public health priority, mainly chronic diseases given the epidemiological transition that also 

has impacted migrant population. Currently, there is controversial evidence a possible 

healthy migrant effect on cardiovascular diseases and its risk factors, which suggest to lower 

prevalence of this conditions in comparison to local population. It has been postulated that 

the effect might be modulated by social determinants of health. The prevalence of 

cardiovascular conditions among migrant population residing in Chile is unknown, as well 

as the existence of the healthy migrant effect on cardiovascular health has not been 

investigated yet. In order to analyze the existence of this effect in migrant population 

compared to locals four sub-studies were conducted. The first substudy aimed to describe the 

scientific evidence of the last five years on healthy migrant effect on cardiovascular risk 

factors and cardiovascular diseases in the international migrant population vs. locals. A 

narrative review was conducted following a systematic search.  The second substudy analyze 

the existence of EMS in self-reported chronic morbidity in the international migrant 

population vs. local, and its related social determinants (demographic, socioeconomic, health 

insurance, migratory process). From wich a secondary analysis of CASEN 2017 survey was 

performed with complex samples analyses. The third substudy aimed to analyze the existence 

of the healthy migrant effect on cardiovascular diseases and risk factors in the international 

migrant population vs. locations, and their related social determinants (demographic, 

socioeconomic, health system, psychosocial, and migration). The primary data collection 

included n=6.626 participants (n=3.324 Chileans and n=3.302 migrants) residing in La 

Pintana, La Granja and San Ramón who responded a survey of cardiovascular health and 

social determinants of heath. The second and third substudy analyzed the crude prevalence 

of health outcomes as proportions, the Pearson’s chi-square test was used to compared health 

outcomes between migrants and locals. Multivariate logistic regression was used to test the 

association of social determinants of health and health outcomes. The healthy migrant effect 

was tested by multivariate logistic regression sequentially adjusted by social determinants of 

health (reference=Chilean). The fourth substudy aimed to offer a regional perspective of the 

growing challenges faced by international migrants in Latin America in accessing 

hypertension preventive care from human rights, equity and universal primary health care 

approaches. The results of the first substudy revealed scarce reports of intraregional in Latin 

America, heterogeneous evidence which difficults consensus for healthy migrant effect on 

cardiovascular health. The second substudy showed a lower crude prevalence of chronic 

diseases that remained significant after adjusting by social determinants of health. Meanwhile 

the third substudy revealed an unadjusted lower prevalence of cardiovascular diseases, 

metabolic risk factors, tobacco and alcohol consumption. The advantage on acute myocardial 

infarcation disappeared after adjusting by demographic determinants of health, while the 

effect on cerebrovascular accident disappeared after adjusting by access to health care 

determinants of health. The healthy migrant effect on metabolic risk factors, alcohol and 

tobacco consumption remained significant after adjusting by all social determinants of health. 

The present study contributes to the knowledge of health and migration, make visible 

challengues on cardiovascular health from social determinants of health perspective and 

provide evidence for local and regional public health.   
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Resumen 

 

La migración internacional se ha incrementado sostenidamente en Chile durante las últimas 

décadas alcanzando 1.452.104 migrantes internacionales. Se ha descrito un patrón 

intrarregional denominado migración sur-sur. La salud de esta población es reconocida como  

prioridad de salud pública principalmente las enfermedades crónicas dada la transición 

epidemiológica que también impactó la población migrante. Actualmente, existe evidencia 

controvertida de un posible efecto del migrante sano sobre las enfermedades cardiovasculares 

y sus factores de riesgo, lo que sugiere una menor prevalencia de estas condiciones en 

comparación con la población local. Se ha postulado que el efecto podría ser modulado por 

determinantes sociales de la salud. Se desconoce la prevalencia de afecciones 

cardiovasculares entre la población migrante residente en Chile y no se ha investigado la 

existencia del efecto sobre la salud cardiovascular. Se realizaron cuatro substudios para 

analizar la existencia de este efecto en la población migrante en comparación con la local. El 

objetivo del primer subestudio fue describir la evidencia científica de los últimos cinco años 

sobre el efecto en salud cardiovascular en población migrante internacional vs local. Se 

realizó una revisión narrativa siguiendo una búsqueda sistemática. El segundo subestudio 

analizó la existencia del efecto en la morbilidad crónica auto-reportada en población migrante 

internacional vs. local, y determinantes sociales relacionados (demográficos, 

socioeconómicos, acceso a salud, proceso migratorio). Se realizó un análisis secundario de 

la encuesta CASEN 2017 con análisis de muestras complejas. El objetivo del tercer 

subestudio fue objetivo analizar la existencia del efecto sobre enfermedades cardiovasculares 

y sus factores de riesgo en Chile, y determinantes sociales relacionados. La recolección 

primaria de datos incluyó n=6.626 participantes (n=3.324 chilenos y n=3.302 migrantes) de 

La Pintana, La Granja y San Ramón que respondieron una encuesta de salud cardiovascular 

y determinantes sociales de la salud. El segundo y tercer subestudio analizaron la prevalencia 

cruda de resultados de salud como proporciones, se usó la prueba chi-cuadrado de Pearson 

para comparar los resultados de salud entre migrantes y locales. Se utilizó la regresión 

logística multivarida para analizar la asociación de los determinantes sociales y los resultados 

de salud. El efecto del migrante sano se evaluó mediante regresión logística multivariada 

ajustada secuencialmente por determinantes sociales (referencia=chileno). El objetivo del 

cuarto subestudio fue generar una perspectiva regional de los crecientes desafíos que 

enfrentan los migrantes ien Latinoamerica para acceder a servicios preventivos de 

hipertensión desde enfoques de derechos humanos, equidad y atención primaria de salud 

universal. Los resultados del primer subestudio revelaron escasos informes intrarregionales, 

evidencia heterogénea que dificulta el consenso sobre el efecto en la salud cardiovascular. El 

segundo subestudio mostró una menor prevalencia cruda de enfermedades crónicas que se 

mantuvo significativa después de ajustar por determinantes sociales. Mientras tanto, el tercer 

subestudio reveló una menor prevalencia no ajustada de enfermedades cardiovasculares, 

factores de riesgo metabólicos, consumo de tabaco y alcohol. La ventaja sobre el infarto 

agudo de miocardio desapareció tras ajustar por determinantes demográficos, mientras que 

el efecto sobre el accidente cerebrovascular desapareció tras ajustar por determinantes de 

acceso a salud. El efecto sobre los factores de riesgo metabólicos y consumo de alcohol y 

tabaco fue significativo tras ajustar por  los determinantes sociales. El presente estudio 

contribuye al conocimiento de la salud y la migración, visibiliza los desafíos de la salud 

cardiovascular desde la perspectiva de los determinantes sociales de la salud y aporta 

evidencias para la salud pública local y regional. 
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1. Introduction and dissertation context  

 

International migration is defined by the International Organization for Migration as 

“movement of a person or a group of persons, either across an international border”(1). 

This voluntary mobility is influenced by driving factors of a heterogeneous and diverse 

population. The process of deciding whether to migrate might be related to the 

socioeconomic and political conditions of the country of origin, as well as the receiving 

country and the migrant’s characteristics. Among these, the following have been identified: 

i) macro-factors at the societal level including deficient social and economic development, 

demographic growth, environmental changes, wars and dictatorships; ii) meso-factors 

connecting individuals with their community, representing facilitators or barriers to 

migration such as support networks, regulatory frameworks and cost of migration; iv) 

individual micro-factors such as age, sex, ethnicity, educational level, marital status, 

language and motivation to migrate (2).  

 

This dynamic and complex process of human mobilization has become a global phenomenon 

due to facilities for crossing international borders, creation of transnational communities, and 

demand for migrant labor (3). Globally, it has been estimated 281 million international 

migrants, most of whom reside in high-income countries and are at productive age. In 

addition, migration within the region has been described, mainly from middle-income to 

higher-income countries, as well as migration within developing countries (4). Historically 

people from Latin America and the Caribbean region have migrated to other regions, 

however, during the last decades an intra-regional migration known as south-south migration 

arose from the increased entrance barriers to northern countries, and the growing economic 

development and favorable sociopolitical conditions of some countries in the region (5). In 

Chile current reports estimated 1.452.104 international migrants, representing increased 

migratory influxes as a result of the country's mobility treaties and sociopolitical stability. 

The majority of migrants were born in Venezuela (30.7%), followed by Peru (16.3%), Haiti 

(12.5%), Colombia (11.4%) and Bolivia (8.5%) and are mainly residing in the Metropolitan 

Region (61.3%) (6). Migrants are a heterogeneous group, for example there are migrants with 

high incomes, while others remain in poverty. In addition, it has been identified through 

population-based data the deficiencies in affiliation to the health system, habitability, support 

and social participation (7).  

 

The recognition of migrant’s diversity contributes to the understanding of the complex nature 

of international migration, as well as the impact on population health. Migration represent a 

dynamic and multidimensional process, that might not be continuous nor definitive, 

involving a pre-migration phase, a travel phase, a destination phase and a return phase (8). 

In this process, diverse exposures could influence the risk for certain health conditions both 

in migrants and host society. However, this is not only limited to the profile of prevalent 

diseases, but also to the variety of living conditions, experiences, and contexts to which this 

population is exposed  (9). For this reason, it is necessary to address the health of international 

migrants from a comprehensive approach, considering the determinants that may influence 

health outcomes, as a public health priority in the receiving countries. According to the World 

Health Organization, the social determinants  (SDH) of health refer to the conditions in which 

people are born, grow, live, work and get older. These conditions could yield inequities 

affecting individual’s health, given the unfair and avoidable differences in particular groups 
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(10). Furthermore, the decision to migrate is considered a result of the social determinants of 

health to which the individual was exposed during their pre-migration phase. Thus, migration 

itself represents a social determinant of health that could have an impact on health outcomes 

(11). However, it does not directly imply a health risk, according to the migration 

circumstances potential risks and social and economic inequities could emerge with potential 

negative effects on health (12). 

 

Chronic diseases are a public health priority among international migrants in the Region (13). 

The relationship between risk factors, social determinants of health and migration has been 

previously suggested, considering both the current migrant’s profile and their background. 

This includes demographic factors such as age, sex, marital status, and ethnicity. As well as, 

migrant’s socioeconomic situation, since the risk of chronic diseases is related to low income, 

unemployment, low educational level due to limited access to services and poor living 

conditions produced by these factors  (14). On the other hand, the access to the health system 

might involve barriers favoring low service’s utilization by migrant population, besides low 

knowledge of health rights, procedures, language, among others. Psychosocial factors may 

reveal the influence of the interactions with the host population and migrant’s own resources. 

In addition to the exposures derived from migration process including family separation, 

stress, reduced social networks and discrimination that could led to behavioral changes (14).  

Among the theorical approaches of migrant`s health, the "healthy migrant effect" (HME) 

postulates a health advantage on mortality and morbidity outcomes when compared to the 

local population of the destination country (15). However, it has been also suggested that the 

healthy migrant effect resulted from data overestimations, since migrants tend to have less 

access and use of the health system which could lead to underdiagnosis and cases under-

recording (16). The so-called “salmon bias” or re-emigration bias has also been suggested, 

in which migrants with severe illnesses return to their country of origin where they have their 

support network, yielding in underestimations (17). Explanatory models for the healthy 

migrant effect include: i) positive selection where migrants could be self-selected considering 

their physical conditions, resources and ability to encounter the migratory process (18); ii) 

healthy habits and behaviors prior to migration which are preserved in the country of 

destination (19); iii) the protective role of psychosocial resources, for example support 

networks of their migrant peers that reinforce healthy behaviors and mutual help. In addition, 

a greater social integration favors psychosocial resources allowing better stress management, 

well-being and reduces disease risks (20). 

 

The healthy migrant effect may not be preserved throughout the life cycle. It has been 

reported that a time of residence from 10 to 20 years might dissolve the advantage and health 

converges with that of the local population (17). Therefore, the effect can be sustained during 

middle age, but the exposure of the migratory process would modify results of chronic 

conditions. Furthermore, the veracity of the healthy migrant effect has been discussed in the 

international literature, since it has not been consistently observed and remains inconclusive 

Although, some reports support the health advantage, when exploring specific disease causes 

the effect selectively applies for some health outcomes (16). This is coupled with the 

variability given by the countries of origin and destination where the measurement has been 

carried out. In Chile, cardiovascular diseases are the leading causes of death, and high disease 

burden has been reported (21) . Hence, the migrant population residing in the country should 

be prioritized in public health research since they could potentially be affected by these 
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diseases over time. The healthy migrant effect has been suggested in the national literature. 

Secondary analysis of population-based data from the National Socioeconomic 

Characterization Survey (CASEN) have shown a possible advantage on disability among 

international migrants when compared with Chilean population. However, low 

socioeconomic status modulated the effect. In addition, a time of residence over 20 years 

increased the odds of disability (22). Similarly, a subsequent study reported fewer health 

problems, disability, and chronic conditions among Latin American migrants compared to 

the Chilean population. The difference found in these health outcomes disappeared with a 

time of residence over 20 years and when adjusting for socioeconomic status (23). This is the 

only available study exploring he healthy migrant effect on chronic diseases, being a starting 

point to delve into non-communicable conditions. Specifically, cardiovascular diseases and 

its risk factors in which there might be a healthy migrant effect but given the multiple 

exposures of social determinants of health during migration process this advantage might be 

vanished.  

 

The above-mentioned background points out the relevance of knowing if this healthy migrant 

effect exists among international migrants residing in Chile. The identification of specific 

migrant’s exposures and potential health gaps with local population might be a useful input 

to face a public health problem through timely health planning. A knowledge gap remains 

about cardiovascular health of international migrants, which represent an opportunity not 

only to verify it crudely but deepen towards other exposures that could modulate it, vanish it 

or have a neutral effect. Overall, this further evidence might also serve to provide 

recommendations to the health authorities, to address the needs identified.  As well as serve 

to the formulation of promotion and prevention strategies acknowledging the diversity of 

international migrants in Chile. 

 

Given the literature gaps and the opportunity to contribute to the regional evidence, the 

dissertation based on four substudies from different data sources, presented as follows.  

 
I) The first chapter comprises the substudy 1 addressesing the research question “what is 

the available international literature of the healthy migrant effect on 

cardiovascular health?” in which a systematic research methodology was used to 

comprehensively explore evidence in favor, against, and neutral to this health advantage. 

As well as the social determinants of health influencing cardiovascular diseases and its 

risk factors. Objective: to describe the evidence of the last five years on EMS in 

cardiovascular risk factors and cardiovascular diseases in the international migrant 

population vs. locals. 

II)  The second chapter comprising the substudy 2 analyze the healthy migrant effect with 

population-based data available in the country, given the lack of primary data on 

cardiovascular health. The secondary analysis of the CASEN 2017 survey explores the 

health status of international migrants including self-reported health, disability, activity 

limitations, and chronic illness.  Specifically, the study addresses the research question 

“what do we know about the healthy migrant effect in chronic conditions among 

which cardiovascular diseases are included, comparing international migrants and 

local population from population-based data in Chile?”. This approach explores 
these conditions as a whole from the social determinants of health perspective, making 

visible health gaps between migrants and native-born population in Chile.  Objective: 

To analyze the existence of EMS in self-reported chronic morbidity in the international 
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migrant population vs. local, and its related social determinants (demographic, 

socioeconomic, health insurance, migratory process). 

 

III) The third chapter comprising the substudy 3 from a primary data collection addresses a 

research question: “is there a healthy migrant effect on cardiovascular diseases 

(CVD) and cardiovascular risk factors (CVRF) between international migrants and 

Chilean population residing in South East communes of the Metropolitan region, 

and, if it exists, how does this effect vary according to social determinants of 

health?”.  which allowed to delve into the healthy migrant effect on specific disease 

causes, such as cardiovascular diseases. In addition, this primary data collection led 

analysis of metabolic and behavioral risk factors that were not provided in the 

population-based data (CASEN 2017). The following hypothesis was proposed.  

 

H1.0: Due to the healthy migrant effect, there is a lower proportion of cardiovascular 
disease and cardiovascular risk factors in international migrants compared to the Chilean 

local population (unadjusted comparison).  

 

From this main study hypothesis, and in light of international evidence, three additional 

deepening hypotheses emerged: 

 

H1.1: The healthy migrant effect on CVD and CVRF compared to locals 

disappears after adjusting for demographic determinants (sex, age, ethnicity) and 

is attenuated when adjusting for socioeconomic determinants (educational level, 

income, occupational participation). 

 

H1.2: The healthy migrant effect on cardiovascular disease and risks factors 

compared to locals, is attenuated after adjusting for access to health care 

determinants (insurance and access barriers). 

 

H1.3: The healthy migrant effect on cardiovascular disease and risks factors 

compared to locals, is attenuated after adjusting for psychosocial determinants 

(stress, discrimination, social capital, and social support). 

 

H1.4: The healthy migrant effect on cardiovascular disease and risks factors 

compared to locals, is attenuated after adjusting for migratory-related factors 

(country of origin, time of residence)  

 

Objective: to analyze the existence of the healthy migrant effect on FRCV and 

CVD in the international migrant population vs. locations, and their related social 

determinants (demographic, socioeconomic, health system, psychosocial, and 

migration).  

Specific objetives included 1. Description of above-mentioned social 

determinants of health in international migrant population residing in Chile; 2. 

Comparison of the crude cardiovascular outcomes between the international 

migrant population and Chilean population; 4. Analysis of each set of social 

determinants association with cardiovascular outcomes in both populations; 5. 

analysis of the healthy migrant effect on cardiovascular health outcomes adjusted 
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by each set of social determinants of health (demographic, socioeconomic, access 

to health care, psychosocial.).  

 
IV) The fourth chapter comprising the substudy 4 includes a perspective on the need of 

prioritizing the health of international migrants in receiving health systems, given the 

influence and relevance of the health access on cardiovascular health. Specifically, 

hypertension preventive services, which represents the main risk factor associated with 

cardiovascular events. This perspective from a regional standpoint offers 

recommendations considering the diversity of migrant population. The remaining 

contents of this dissertation are comprised by the results of the primary data collection,  

 

Therefore, this dissertation contains a learning process on the migrant’s health field from 

comprehensive literature review, preventive regional perspective and secondary and primary 

data approaches from the social determinants of health of this population.  
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2. Chapter 1  

 

Narrative literature review of healthy migrant effect on 

cardiovascular diseases and risks factors 
 
 

Access: https://revcorsalud.sld.cu/index.php/cors/article/view/790/1512 
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ABSTRACT 

International migration is a complex process that impacts population health and is  

considered a social determinant of health. A possible health advantage in migrants 

with respect to natives, called the healthy migrant effect has been proposed. 

Currently its evidence is controversial in cardiovascular  health.  A search was 

performed in Web of Science and PubMed databases with terms refer- ring to 

migration, cardiovascular disease, risk factors, and SDH. The search yield- ed 2933 

records, 90 publications were selected: forty-six report evidence for HME (pro, 

against, mixed or neutral) and 44 describe associated SDH. The HME seems to apply 

selectively in specific conditions and subgroups according to the ana- lyzed origin 

and destination. The evidence of associated SDH favors the under- standing of these 

differences; therefore, a broad analysis approach that integrates  the various 

exposures of the migratory process that could influence cardiovascu- lar health is 

needed. 

Keywords: Human migration, Transients and Migrants, Social determinants of 
health, Healthy migrant effect, Cardiovascular diseases 

 

¿Existe efecto de migrante sano en salud cardiovascular? Revisión narrativa de literatura 

científica 

 

RESUMEN 

La migración internacional es un proceso complejo que impacta la salud pobla- cional 
y es considerado un determinante social de la salud (DSS). Se ha expuesto una posible 
ventaja en salud en migrantes con respecto a nativos, llamada efecto de migrante sano 
(EMS). Actualmente su evidencia es controversial en salud car- diovascular. Se realizó 
una búsqueda en Web of Science y PubMed con términos referentes a migración, 
factores de riesgo, enfermedades cardiovasculares y DSS. La búsqueda arrojó 2933 
registros de los cuáles se seleccionaron 90 publicaciones: 46 informan evidencia del EMS 
(a favor, en contra, mixta o neutros) y 44 describen DSS asociados. El EMS parece 
ocurrir selectivamente en condiciones específicas y subgrupos según origen y destino 
analizados. La evidencia de los DSS asociados favorece la comprensión de estas 
diferencias; por lo tanto, es necesario un enfo- que de análisis amplio que integre las 
diversas exposiciones del proceso migrato- rio que podrían influir en la salud 
cardiovascular.Palabras clave: Migración humana, Migrantes, Determinantes sociales 
de la salud, Efecto de migrante sano, Enfermedades cardiovasculares  
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Introduction 
 

International migration is a dynamic and complex 

process of human mobilization that can take place 

voluntarily or involuntarily, generally promoted by 

the search for better living conditions1-3. It is esti- 

mated that there were 272 million international mi- 

grants in the world up to December 2019, represent- 

ing 3.5% of the world's population4. There are differ- 

ent migration patterns at global level, where the 

South-to-North pattern towards developed countries 

stands out, evidenced by a high concentration of 

migrants in Europe and North America. There is also 

a considerable mobility between  countries  within the 

same region, from middle-income to high-income 

countries or between developing countries. This last 

pattern is the most frequent one in Latin America, 

known as South-to-South migration1,4. 

The international migration process is neither 

continuous nor definitive, but is composed of dy- 

namic stages5; among which are mainly the pre- 

migration, transit, destination and return phases6. In 

these stages, differential exposures can arise that 

influence health and well-being5, from the social de- 

terminants of health (SDH) approach. These expo- 

sures correspond to the social conditions in which 

people develop during their life cycle and migration 

process. Conditions that may present avoidable un- 

fair systematic differences, capable of producing in- 

equities in health7. 

International migration does not directly repre- 

sent a risk, but the circumstances in which this pro- 

cess takes place can trigger social and health inequi- 

ties8. That is why international migration is recog- 

nized as a SDH9. Migrants in an irregular situation, 

women, children and minorities may face barriers to 

access social and health protection10. 

There are health problems in international mi- 

grants that are of great interest to public health, in- 

cluding chronic non-communicable diseases. The 

relevance of these diseases arises from the transition 

from patterns centered on infectious diseases to 

profiles similar to those of the general population11. 

Among chronic non-communicable diseases, cardi- 

ovascular diseases12 and their risk factors stand out, 

which produce a high burden of disease and disabil- 

ity worldwide, mainly in adults facing some type of 

socioeconomic vulnerability13, refugees or in an ir- 

regular administrative situation. 

In 2017, an estimate of 422.7 million cases globally 

and 17.92 million deaths per year due to these caus- 

es in the world population14 was published, and it 

was considered that by 2030 this could reach 23.6 

million deaths per year15. This conditions variably 

affect migrants depending on their origin, destination 

and time of residence16,17. In addition, they may re- 

sult both from their individual susceptibility  and from 

social and health services access disadvantage facing 

cumulative SDH exposures, including un- healthy 

lifestyles18. A systematic review of studies in migrants 

published between 2000-2014 revealed di- versity in 

cardiovascular diseases  risk. For some groups the risk 

is similar to that of locals, while in others is higher or 

even lower17. However, a meta- analysis that analyzed 

causes of mortality by Inter- national Classification of 

Diseases categories found lower mortality due to 

circulatory causes and type 2 diabetes mellitus 

(T2DM) in migrants compared to the general 

population19. These results suggest a pos- sible 

advantage in cardiovascular health that con- trasts 

with the accumulated exposures and risks de- rived 

from the migratory process. 

The possible health advantage of migrants is called 

the “healthy migrant effect” (HME), which has better 

morbidity and mortality indicators compared to the 

population of the host country20 or even the country of 

origin21. Among the possible explanatory models, 

positive selection is proposed, in which the individual 

considers that he or she possesses the characteristics 

and resources to undertake migra- tion22. This 

selection can also be made by the desti- nation 

country with selective entry criteria (requir- ing health 

screening or demonstrating a high level of 

education)23. Another model includes habits previ- 

ously incorporated by migrants, who maintain —for 

example— healthy lifestyles during migration. In 

addition, they can improve their health by accessing 

better structural conditions in the host country, if they 

manage to integrate and receive social protec- tion24. 

Finally, the protective role of social support and 

cohesion has been postulated, as they provide positive 

reinforcement for healthy behaviors and promote 

wellbeing25,26. Likewise, migrants’ interac- tion in the 

host society enables a better stress con- trol27. 

However, the HME has also been questioned by 

authors who argue underregistration of morbidity in 

migrants, supported by lower access to the health 

system and the possibility of returning to the coun- try 

of origin of those with severe diseases. This leads to 

the so-called fallacy (or bias) of the minor health 

problems registration in migrants compared to local 

inhabitants28,29. 

The population of international migrants is heter- 

ogeneous and changing over time, with different ex- 
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posures that could influence changes in the HME30. 

Migrants do not always live in living conditions that 

favor better cardiovascular health than the native 

population. Even when, on average, they are in bet- 

ter health state on arrival, the risks that some groups 

experience during the migration process could re- sult 

in long-term cardiovascular diseases. To under- stand 

the HME in cardiovascular health requires an 

approach that integrates the various dimensions 

which shape it. The aim of the current narrative re- 

view is to describe the evidence from the last five 

years on the HME in cardiovascular risk factors 

(CVRF) and cardiovascular diseases in international 

migrant population compared with locals, from an 

integrative approach based on the SDH model. 

 
 

Method 
 

Search strategy 

The search was carried out in Web of Science and 

PubMed databases in April 2020. It was first carried 

out in a general way to identify HME studies with the 

terms “migration, behavioral and metabolic CVRF, 

and cardiovascular diseases”. Then, complementary 

searches were carried out where specific terms for 

each SDH group were added to the initial equation 

(strategy detailed in table 1). The search was lim- 

ited to studies published between 2015 and April 

2020 in English and Spanish. 

 

Articles selection 

After eliminating duplicates, articles selection was 

started with the reading of titles and abstracts. Those 

selected, were considered for the reading of the full 

text. Applied inclusion criteria were: 

1. Type of population: Migrants or refugees, regard- 

less of their legal situation, time of residence or 

generation, older than 18 years old. 

2. Type of study: Any type of observational study. 

3.  Type of measurement: Self-report (surveys, 

questionnaires, scales, structured interviews), an- 

thropometric measurements, biochemical exami- 

nations, electrocardiogram, imaging. 

4. Type of results: Presence of the HME in CVRF or 

cardiovascular diseases. 

5. Some component of the SDH model: Demograph- 

ic (gender, age, ethnicity); socioeconomic (edu- 

cational level, occupation, income); psychosocial 

(acculturation, stress, social capital and support) 

and migration process (country of origin and time 

of residence). 

 

Data extraction and synthesis 

Data were extracted to a Microsoft Excel template and 

categorized by studies that posit findings for, 

 

 

Table 1. Search strategy in the literature. 
 

General search equation “migration, behavioral and metabolic CVRF and major CVD”. 

- #1 "Transients and Migrants" [Mesh] OR "Emigrants and immigrants" [Mesh] OR “Refugees” [Mesh] OR “Migration 

background” OR “Immigrant background” OR “Migrant" OR "Migrants” OR “Immigrant” OR "Immigrants" OR “Ethnic 
minority” OR “human migration" [Mesh] OR "emigration and immigration" [Mesh] OR “floating population” 

- #2 “cardiovascular risk” OR “metabolic syndrome” [mesh] OR “hypertension” [mesh] OR “Diabetes Mellitus,Type 2” 

[mesh] OR “obesity” [mesh] OR “overweight” [mesh] OR “dyslipidemia” [mesh] OR “hypercholesterolemia” [mesh] 
OR “sedentary behaviour” [mesh] OR “alcohol drinking” [mesh] OR “smoking” [mesh] 

- #3 “cardiovascular disease” OR “heart failure” [mesh] OR “myocardial ischemia” [mesh] OR “Myocardial infarction” 

[mesh] OR “coronary disease” [mesh] OR “stroke” [mesh] 

Complementary search of social determinants on health (demographic, socioeconomic, psychosocial and of the 

migra- 

tory process) equation. 

- #4 “age” OR “gender” OR “women” OR “ethnicity” OR “ethnic” 

- #5 “economic status” [mesh] OR “Income” [mesh] OR “remuneration” [mesh] OR “poverty” [mesh] OR “social class” 

[mesh] OR “socioeconomic factors” [mesh] 

- #6 “acculturation” [mesh] OR “cultural assimilation” [mesh] OR “social capital” [mesh] OR “social support” [mesh] OR 

“social marginalization” [mesh] OR “social discrimination” [mesh] OR “quality of life” [mesh] OR “psychological 
stress” [mesh] 
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- #7 “country of origin” OR “nativity” OR “immigrant generation” OR “generation of migration” OR “generational sta- 

tus” OR “duration of residence” OR “length of residence 
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against, or neutral regarding the HME, and studies 

reporting each SDH subgroup. For each section they 

were included: 

a) Characteristics of the study (author, year, objec- 

tive). 

b) Characteristics of the population (number of par- 

ticipants, country of origin, ethnicity, age and gen- 

der). 

c) Source of data, tools and main results. 

 

This information was systematized in a narrative 

thematic analysis according to the dimensions of 

interest. 

 
 

Results 
 

Search results and selected articles 

The search yielded 2933 records and 2010 duplicates 

were eliminated. Thus, the titles and abstracts re- 

view was carried out in 923 unique records. At the 

end of this review, 234 articles that met the inclusion 

criteria remained, which were sub- 

sequently examined in full text, and 

from which 90 were finally selected 

for information extraction (Figure 1). 

From this total, 46 were included in 

the report of the HME and 44 in the 

description of the associated SDH. 

The included studies are cross- 

sectional and longitudinal (follow-up 

from one to ten years), whose data 

sources include questionnaires and 

population databases. The studies 

were carried out mainly in North 

America, Europe, Central America 

and Oceania. Among these, the des- 

tination country with most studies 

was the United States of America, 

followed by the Netherlands, Canada 

and Australia. The origin of the mi- 

grants is diverse, coming from all 

continents, and Asian, Afro-descend- 

ant and Hispanic ethnicities were the 

most represented (the countries of 

origin are shown in Figure 2). Re- 

garding the characteristics of the par- 

ticipants, most report voluntary mi- 

gration and only two manuscripts in- 

clude refugees. The gender distribu- 

tion is similar and the age range goes 

from 18 to over 75 years old; however, participants 

are concentrated in the 40 to 60 years old range. 

Of the total number of articles included in this re- 

view, 17 reported —in general terms— on HME in 

CVRF and cardiovascular diseases, and 19 were 

contrary. However, given the variability in health 

outcomes, a group of ten articles were considered 

mixed, being in favor of the HME for certain condi- 

tions and against for others. In addition, two of these 

studies (one against and one mixed) also assumed 

neutral positions in specific conditions (Table 2). 

 

Evidence in favor of the HME 

Most of the studies in favor of the HME come from 

North America, where less cardiovascular  disease has 

been observed in Asian31,32 and Hispanic31,33 mi- 

grants, and those with T2DM34. Particularly in South 

Americans, Cubans and Mexicans lower prevalence 

of coronary artery disease was registered35. While 

strokes or ictus was less probable in Caribbean Afro- 

descendants and Africans36. The HME has been iden- 

tified in factors such as high blood pressure (HBP) in 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. Flowchart of selection and characteristics of the selected articles. 
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South Americans35, Mexicans37, Africans and Afro- 

Caribbeans36,38. Likewise, T2DM affected a lower pro- 

portion to Afro-descendants38,39, Asians and Europe- 

ans, who were also less obese32,39. However, one 

research carried out in Canada and USA suggested that 

the HME differs according to the country of des- 

tination, as only those who resided in Canada had a 

low prevalence of obesity40. 

In Switzerland, a lower incidence of atrial fibrilla- 

tion was found in migrants from Iceland, Greece, Italy, 

Iraq, Turkey, Latin America and Africa41. In ad- dition, 

favorable findings were found for HBP, blood glucose 

and triglycerides in North Koreans who mi- grated to 

South Korea41,42. On the other hand, mi- grants have 

been recognized as having healthier habits, which could 

explain the presence of the HME. This is the case of 

Dominicans living in Puerto Rico33 and Asians in the 

USA with low tobacco smoking; as well as lower 

alcohol consumption in Lebanese compared to local 

Australians44. In addi- tion, there are studies that 

broaden the understand- ing of the selection 

phenomenon by contrasting mi- grants and the 

population of the country of origin. From this 

approach, a lower prevalence of peripher- al vascular 

disease was detected in Ghanaians mi- grants residing in 

Europe45; while Mexicans living in the USA presented a 
lower prevalence of metabolic syndrome46 and tobacco 

smoking47. 

Evidence against the 

HME 

The evidence contradict- 

ing the HME in cardiovas- 

cular diseases is located 

in Europe. In the Nether- 

lands, Indonesian mi- 

grants had more heart 

diseases48 and Pakistanis 

had a higher prevalence 

of acute myocardial in- 

farction (AMI)49; similar 

to the proportion of hos- 

pitalizations due to AMI 

in Asians found in Italy50. 

The literature that in- forms 

worse indicators in CVRF 

covers different re- gions. 

In North America, HBP 

was more common in 

Afro-descendants51,52, 

Asians52,53 and Hispan- 

ics54; mainly Dominicans 

and Puerto Ricans52. Like- 

wise, T2DM and tobacco smoking were more preva- 

lent in Hispanics considered acculturated due to lan- 

guage preference55. Furthermore, dyslipidemia and 

obesity were higher in Hispanics52,54,56 and Afro-de- 

scendants51,52, compared to locals. 

On the other hand, in European countries, T2DM was 

higher in South Asian57, Pakistani49, Chinese58, 

Surinamese and Turkish59 migrants. This condition also 

affected Africans57,60, to a greater extent, particu- larly 

Ghanaians and Moroccans59. Russians, Somalis and 

Kurds were recognized for having elevated blood 

glucose levels61. Meanwhile, Iraqis had earlier onset of 

T2DM and poor glycemic control, in addi- tion to their 

obesity62. In HBP, the records of Asians 48,52,53,58 and 

Afro-descendants63,64 exceeded those of locals, 

especially Moroccans and Ghanaians59. In addition, 

evidence of obesity49,59, dyslipidemia58, sedentariness57 

and tobacco smoking63 in Afro-de- scendants and Asians 

contrasts with the HME. This profile in Asians is similar 

to that found in Oceania, where T2DM65 and tobacco 

smoking were more common in South Asians and Asian-

Europeans, re- spectively66. 

 
Mixed evidence of the HME 

The literature that gathers mixed evidence of the HME 

is distributed in several regions. In North Amer- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Countries of origin of the international migrants included in the HME evidence. 
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Table 2. Recent evidence of the healthy migrant effect in cardiovascular risk of international migrants. 
 

EVIDENCE IN FAVOR OF THE HEALTHY MIGRANT 

EFFECT 

Author (year) 
Comparison 

country 
Country/region/migrants origin ethnicity Condition in favor of the HME 

Hayfron-Benjamin 

(2020)45 

Ghana (non- 

migrants ) 
Ghana (migrants in Europe) Peripheral artery disease 

Sharifi (2019)32 Canada 
Asia 

Asia and Europe 

Coronary artery disease and HBP 

T2DM and obesity 

Song (2018)42 South Korea North Korea 
Blood pressure, glucose and triglycer- 

ides levels 

Garcia (2018)35 USA 
South Americans, Mexicans and Cubans 

South Americans 

Coronary artery disease 

HBP 

Tamez (2018)33 Puerto Rico Dominican Republic CVD, tobacco smoking 

Commodore- 

Mensah (2018)38 
USA Afro descendants, Caribbean and Africa HBP and T2DM 

El Masri (2017)44 Australia Lebanon Alcohol consumption, sedentariness 

 

Lu (2017)40 

 

USA and Canada 

Mexico, South America, Central Ameri- ca, 

Europe, Africa, Middle East, South- 

east Asia, East Asia, 

 

Obesity 

Wändell (2017)41 Sweden 
Island, Greek, Italy, Iraq, Turkey, Africa 

and Latin America 
Atrial fibrillation 

Bacon (2017)37 USA Mexico HBP 

Wirth (2017)36 USA Afro descendants, Caribbean and Africa Ictus and HBP 

Fleischer 

(2017)47 

Mexico (non- 

migrants) 
Mexico (in USA) Tobacco smoking 

Lê-Scherban 

(2016)31 
USA 

(Cardiovascular event, Hispanics, Chi- 

nese) 

(Cardiovascular event, Hispanics, Chi- 

nese) 

Ford (2016)39 USA 
Africa, Caribbean 

Asia, Europe 

T2DM 

Obesity 

Kuerban (2016)43 USA Asia Tobacco smoking 

Beltrán-Sánchez 

(2016)46 

Mexico (no mi- 

grants) 
Mexico (migrants in USA) Blood pressure, metabolic syndrome 

Okrainec 

(2015)34 
Canada 

Latin America, Mexico, Caribbean, Asia, 

Europe, Africa, USA 
CVD 

EVIDENCE AGAINST OF THE HEALTHY MIGRANT 

EFFECT 

Author (year) 
Comparison 

country 
Country/region/migrants origin ethnicity Condition against HME 

Fedeli (2018)50 Italy Asia AMI 

Fedeli (2018)64 Italy Africa Ictus, heart failure and HBP 

Raza (2017)49 Netherlands Pakistan AMI, T2DM and obesity 

Jin (2017)66 Australia Mixed Chinese ethnicity Tobacco smoking 

Snijder (2017)59,60 Netherlands Africa T2DM 

Skogberg 

(2017)61 
Finland 

Russia, Somali, Kurdistan 

Kurdistan 

Glucose levels and metabolic syn- 

drome, dyslipidemia 

Cohn (2017)56 USA Hispanics Dyslipidemia 

Modesti (2017)58 Italy China HBP, dyslipidemia and T2DM 

Minneboo 

(2017)57 

 

Netherlands 

South of Asia, Suriname, Ghana, Turkey and 

Morocco. 

South of Asia, Suriname 

Physical inactivity 

T2DM 

Snijder (2017)59,60 Netherlands 
Suriname, Ghana, Turkey and Morocco 

Morocco, Ghana, Turkey 

T2DM 

HBP 
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Ghana and Turkey Obesity 

Marshall (2016)51 USA Cambodia HBP and dyslipidemia 

Essilfie (2016)54 USA  Hispanics Dyslipidemia and HBP 

Yi (2016)53 USA South of Asia  HBP 

 
Gupta (2015)65 Australia South of Asia T2DM 

Nokes (2015)55  USA Hispanics T2DM and tobacco smoking 

Bennet (2015)62 Sweden  Iraq  T2DM and obesity 

de Back (2015)48 Netherlands Mol Islands (Indonesia) HBP (women), heart disease 

MIXED EVIDENCE OF THE HEALTHY MIGRANT 

EFFECT 

Author (year) 
Comparison 

country 

Country/region/mi- Condition in fa- Country/region/mi- Condition 

grants origin ethnicity    vor of the HME   grants origin ethnicity against HME 

Di Giuseppe Afro-descendant, T2DM and 

(2019)69 Canada Eastern Asia Heart failure 

 
Atrial fibrilla- 

  South of Asia HBP  

Latin America Obesity 

South of Asia  DM2 

Africa, South of Asia HBP, obesity 

Cainzos-Achirica 

(2019)71 

 
Spain 

Latin America, Asia, 

Africa 

 

 

 

 

Latin America, Asia, 

Africa 

tion, dyslipi- 

demia, obesity, 

tobacco smo- 

king 

 
 

Coronary artery 

disease, tobacco 

 
 

South of Asia 

coronary 

artery dis- 

ease, heart 

failure, 

dyslipidemia, 

obesity 

  smoking  

Fang (2018)67 USA Europe, Asia, Africa, Ictus South of Asia, Africa T2DM 

  Latin America  

   Eastern Asia, Europe T2DM  

 Asia, Europe Obesity  

Etchi (2019)73 Finland Somalia, Kurdistan HBP Somalia, Kurdistan T2DM 

 

Parackal (2017)75 New Zeland 
China 

China, India 

Tobacco and 

alcohol consum- 

ption 

Asia 

India 

Physical inac- 

tivity, obesity 

 

 
Lee (2016)76 Korea China 

Cholesterol, 

metabolic syn- 

drome, risk of 

CVD 

 
China T2DM, HBP 

 

Europe and Asia CVD European 
Tobacco

 

Agyemang 
(2015)63 

Netherlands 
Ghana 

Africa, Asia, Turkey 
HBP 

Tobacco smoking 

Rabanal (2017)72 Norway South of Asia 
Tobacco smo- 

king 
South of Asia Dyslipidemia 

Tu (2015)68 Canada 

Asia, Eastern Europe, 
Latin America 

Afro descendants 

Asia, Europe 
Afro descendants 

Ictus, AMI 

 
HBP 

Tobacco smo- 
king 

South of Asia HBP 
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smoking 
 

 

Guo (2015)74 Australia 

 

Asia 
 

Tobacco 

smoking and 

obesity 

Southeast of Asia 
HBP, T2DM,

 
dyslipidemia

      

Van Oeffelen 

(2015)70 
Netherlands Morocco AMI 

Indonesia, South of 

Asia, Turkey 
AMI 

NEUTRAL EVIDENCE OF THE HEALTHY MIGRANT 

EFFECT 

Author (year) 
Comparison 

country 

Country/region/mi- 

grants origin ethnicity 

 
Neutral condition 

 

de Back (2015)48 Netherlands 
Mol Islands 

(Indonesia) 

 
Ictus, heart failure and HBP 

 

Guo (2015)74 Australia Northeast Asia  T2DM  

AMI, acute myocardial infarction; CVD, cardiovascular disease; HBP, high blood pressure; T2DM, type 2 diabetes mellitus. 
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ica, one study revealed lower prevalence of coro- nary 

artery disease, stroke, and tobacco smoking in Asians, 

Africans, and Latin Americans. In addition, 

Europeans and East Asians were recognized due to 

lower figures of obesity and T2DM. However, for 

these diseases the HME was not present in South 

Asians and Afrodescendants67. Other studies have 

found similar results for stroke, AMI68 and heart fail- 

ure69 in Latin Americans, Asians, Europeans and 

Afro-descendants. This is added to lower tobacco 

smoking in Afro-descendants, and HBP in Asians and 

Europeans68. However, migrants from Eastern Eu- 

rope and Western Asia presented more tobacco 

smoking68, while Latin Americans stood out for their 

obesity69; and South Asians and  Afro-descendants for 

their T2DM and HBP68,69. 

In Europe, the advantage in cardiovascular dis- eases 

was shown in Africans70,71, Latin Americans and 

Asians71; although, particularly, the HME was not 

fulfilled for AMI in Turks, Indonesians and South 

Asians70. These last also were more affected by cor- 

onary artery disease and heart failure71. Regarding 

CVRF, the advantage was evidenced for dyslipidem- 

ia, obesity and tobacco smoking in Latin Americans, 

Africans and Asians71; among these, South Asians 

exhibited less tobacco smoking72. In contrast, these 

studies report disadvantages in South Asian71, Soma- 

li and Kurdish migrants73 for T2DM. Likewise, it was 

identified evidence against dyslipidemia, HBP and 

obesity in South Asians72and Afro-descendants71. 

In Oceania, the HME was found for cardiovascu- 

lar diseases in Europeans and Asians74. In addition, these 

last registered less proportion of obesity, as well as of 

tobacco smoking alcohol consumption74,75. The 

evidence against the HME was described for 

sedentariness and obesity in Asians75, specifically from 

India75. Migrants from Southeast Asia exhibited a 

higher prevalence of HBP, T2DM and dyslipidem- ia; 

while Europeans surpassed the smoking habits of the 

locals74. The only mixed study in Asia described the 

advantage of Chinese migrants in terms of cho- 

 

lesterol levels, metabolic syndrome and cardiovas- 

cular disease risk compared to native Koreans. How- 

ever, HBP and T2DM were more prevalent in these 

migrants, suggesting the simultaneous presence of 

protection and risk in the same population76. 

 

Neutral evidence of the HME 

The studies containing neutral findings also describe 

mixed evidence or against the effect. The study that 

showed mixed cardiovascular indicators in Asians 

and Europeans also revealed a neutral position for 

T2DM in Northeast Asian migrants74. In addition, 

there are authors who report contrary results for 

cardiovascular diseases and HBP in Indonesian 

women, although in men the evidence is neutral48. 

Generally speaking, the recent literature suggests 

variability of the HME and reinforces the lack of 

consensus. The effect applies selectively for certain 

cardiovascular diseases and CVRF, as well as in 

specific subgroups, depending on the studied origin 

and destination. 

 

Influence of the SDH on  cardiovascular  diseases and 

CVRF 

 

A. Demographic determinants 

In the literature variations of the HME are found ac- 

cording to gender, age and ethnicity. Asian and Afro- 

descendant women, for example, have experienced 

disadvantages in heart failure, stroke64,71, HBP48 and 

dyslipidemia64; whereas men suffer in greater pro- 

portion from ischemic heart disease48-50,64, HBP52,54,63, 

64,68, T2DM58,60,64-67,69,71 and obesity52,75; mainly Asians, 

Afro-descendants and Hispanics. In some men these 

diseases appear early, like AMI in persons under 55 

years old70. There is evidence that migrants in this 

age range71 and even between 31 and 40 years old60, 

have higher rates of HBP and T2DM. Similar to 

dyslipidemia, which occurrence has been demon- 

strated among persons under 4554 and 6056 years old. 

With respect to risk habits, European, African and 
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Asian men stood out for their tobacco smoking63,66,74 

and sedentariness66,74,75. In some cases, after adjust- 

ment for demographic variables, the apparent HME in 

cardiovascular diseases disappears67,69. This sug- 

gests that the differences between migrants and lo- 

cals can be explained by biological and identity fac- 

tors of the individual. 

 

B. Socioeconomic determinants 

The HME can be modified by components of the so- 

cioeconomic status. For example, this effect on car- 

diovascular diseases disappears in migrants with a 

lower level of education34; meanwhile, the preva- 

lence of atrial fibrillation tends to increase with this 

level of education77. Regarding the influence of in- 

come, the risk of heart failure associated with resid- 

ing in low-income neighborhoods has been report- 

ed69,78. Furthermore, there is a positive correlation 

between income level and mortality due to cardio- 

vascular diseases56; while intermediate income is 

associated with structural and functional cardiac al- 

terations79. 

For CVRF, an inverse correlation has been found 

with annual income80, mainly low income; which is 

associated with obesity, dyslipidemia, metabolic 

syndrome81 and HBP53. In contrast, a higher income 

generates protection against HBP38 and T2DM39. In 

relation to occupational status, unemployment is 

associated with chronic non-communicable diseas- 

es82 and metabolic syndrome61; likewise, the type of 

employment influences the risk, particularly of 

HBP83. On the other hand, in case of low educational 

level or income there is a greater diagnosis associat- 

ed to T2DM38,84,85. Generally a low socioeconomic 

status is associated to the increase of cardiometabol- 

ic risk86,87. 

 

C. Psychosocial  determinants 

Migrants who adopt separation as an attitude of ac- 

culturation (limited interest in their culture of origin) 

present more T2DM, dyslipidemia, overweight, and 

sedentariness88,89; and those considered acculturat- ed, 

due to their interaction with the host society, present 

cardiac alterations79,90, HBP90,91, obesity, and tobacco 

smoking55. In turn, discrimination favors the 

appearance of obesity, dyslipidemia, metabolic syn- 

drome92, T2DM86,93 and unhealthy habits93,94. In addi- 

tion, the number of discriminatory experiences in- 

creases the risk94,95; while chronic stress is associat- 

ed with CVRF85,87,96,97. Psychosocial resources gener- 

ate protection for metabolic factors87,98-100 and seden- 

tariness101; however, the imbalance of these re- 

sources is associated with cardiovascular diseases, 

through ties with extended family80, migrant concen- 

tration in the neighborhood56 and functional social 

support102. 

 

D. Migratory determinants 

Recent literature describes the detection of cardio- 

vascular diseases and CVRF in migrants from Central 

American and Caribbean countries35,40,52,67,77,103-106, 

Asia48,58,62,68,70,76,83,107-109, Africa51,57,59,61,63,70,73,110-113 and 

Europe61,108,114 (Table 3). These studies report varia- 

tions possibly related to the biological and social 

diversity of the country. For its part, length of resi- 

dence has been associated with unfavorable indica- 

tors of cardiovascular diseases31, sedentariness74,113, 

obesity, atherosclerosis89 and tobacco smoking74,113. 

Several articles expose risk of HBP, obesity111 and 

sedentariness after five115 and ten years of resi- 

dence104,116-118. Residence for more than ten years in 

the host country increases the incidence of AMI and 

stroke68 and the probability of T2DM104; whereas 

residence for more than 15 years more than doubles 

the probability of T2DM and HBP119. 
 

Discussion 

The findings of this research come mostly from de- 

veloped countries, reflecting the South-North migra- 

tory pattern. There are few studies related to the HME 

involving intraregional migration, as well as specific 

literature on South-South migration and re- cent 

migration phenomena in Latin America. The 

heterogeneity of the evidence on the HME makes it 

difficult to reach a consensus that supports its exist- 

ence in cardiovascular diseases and CVRF. 

This set of results shows the diversity and com- 

plexity of the relationship between international mi- 

gration and cardiovascular health. The literature in 

favor of the HME shows wide variability in the con- 

ditions in which it takes place and highlights the 

country and region of origin and ethnicity as possi- 

ble relevant dimensions. The place of destination al- 

so seems to play a differentiating role, since it could 

determine certain particular exposures. 

With respect to explanatory models, the selected 

articles support the presence of healthy habits in mi- 

grant groups, which are preserved during the migra- 

tory process. A possible selection process is also 

discussed, as migrants tend to be healthier than their 
non-migrant compatriots. However, a slightly higher 

amount of studies refers results against the HME. 
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Table 3. Evidence of risk factors and cardiovascular diseases in international migrants per country of origin. 
 

Morbid 

condition 
Country of origin Author (year) 

 

 

 
Cardiovascula

r disease 

Puerto Rico 

Dominican 

Republic Mexico 

Haiti 

Ghana 

Iraq, Afganistan 

Indonesia 
Morocco, Suriname 

Linares (2019)77, Lu (2017)40 

Linares (2019)77 

Fang (2018)67 

Sirutis (2019)103 

Minneboo (2017)57 

Tu (2015)68 

de Back (2015)48, Van Oeffelen (2015)70 

Van Oeffelen (2015)70 

 

 

 

 
      Type 2 

diabetes 

mellitus 

Syria 

Kurdistan, 

Somalia India, 

Russia Ghana, 

Morocco Puerto 

Rico Mexico 

Cambodia 

Ethiopia 

Kenya, 

Liberia 
Iraq 

Hani (2019)107 

Etchi (2019)73 

Commodore-Mensah (2018)38 

Snijder (2017)60 

Garcia (2018)35, Lu (2017)40 

Commodore-Mensah (2016)98 

Marshall (2016)51 

Ghobadzadeh (2015)110 

Sewali (2015)111 

Tu (2015)68 

 

 

 

 

 
  High 

blood 

pressure 

Puerto 

Rico Syria 

Russia 

India 

China 

Ghana 

Morocco 

Romania 

Cambodia 

Ethiopia 

Kenya, 

Liberia 

Indonesia 

Linares (2019)77, Fei (2017)52, Lu (2017)40 

Hani (2019)107 

Commodore-Mensah (2018)38 

Commodore-Mensah (2018)89, Shah (2015)83 

Modesti (2017)58, Lee (2016)76 

Minneboo (2017)57, Agyemang (2015)63, Snijder (2017)59 

Snijder (2017)60 

Russo (2017)114 

Marshall (2016)51 

Ghobadzadeh (2015)110 

Sewali (2015)111 

de Back (2015)48 

 

 
Dyslipidemia 

Syria 

India 

Chin

a 

Morocco, Turkey 

Salvador, Honduras, Guatemala 

Hani (2019)107 

Savadatti (2019)109 

Modesti (2017)58, Lee (2016)76 

Minneboo (2017)57 

Gill (2017)105 

 

 

 

 
Overweight/ 

obesity 

Cambodia 

India 

Russia 

Nigeria 

Puerto Rico 

Salvador, Honduras, Guatemala 

Cuba 

Mexico 

Iraq 
Liberia 

Marshall (2016)51 

Savadatti (2019)109, Shah (2015)83 

Commodore-Mensah (2018)89,108 

Obisesan (2017)112 

Fei (2017)52 

Gill (2017)105 

Affuso (2016)106 

Commodore-Mensah (2016)98,104 

Bennet (2015)62 

Sewali (2015)111 

Metabolic 

syndrome 

India 

Salvador, Honduras, Guatemala 
Kurdistan, Somalia, Russia 

Savadatti (2019)109 

Gill (2017)105 

Skogberg (2017)61 
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Tobacco 

 smoking 

 

Puerto Rico 

Korea 

Turkey 

 

Fei (2017)52 

Patterson (2016)113 

Agyemang (2015)63 

  
Bangladesh 

 
Shah (2015)83 

Alcohol 

consumption 
Nigeria Obisesan (2017)112 

Physical 

inactivity 

Nigeria 

Korea 

Obisesan (2017)112 

Patterson (2016)113 
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Among these, Asians and Afro-descendants stand out 

for their higher proportion of CVRF and metabol- ic 

risk factors, which supports the importance of 

hereditary factors and lifestyles, depending on the 

culture of origin. Likewise, behavioral CVRF are 

presented that contradict the theoretical arguments 

of the HME, in the sense that during the migratory 

process they acquire less healthy patterns120. 

 

The mixed evidence is less present and reinforc- es 

the absence of concluding findings that support an 

advantage in migrants. These differences show how 

the HME applies selectively to some conditions and 

subgroups of the group, with variations accord- ing to 

the countries of origin and destination ana- lyzed. 

Therefore, the debate is not only focused on better 

global health indicators, but also on specific causes 

and determinants of origin, transit and desti- nation. 

These can determine differential risks for 

cardiovascular diseases in migrants respect to the 

locals. This analysis favors the detection of the par- 

ticular needs of migrants in the host country and the 

SDH approach as an integrative approach that 

broadens the understanding of migration and cardi- 

ovascular diseases by incorporating into these rela- 

tionships levels of individual, family, community, and 

health system determination, as well as social and 

structural aspects of the migratory process. 

 

The variability of the results can emerge due to the 

influence of the SDH121. Demographic determi- nants 

predispose to distinctive physiological pro- cesses 

and cultural practices122-124, while socioeco- nomic 

determinants are integrated as mediators in the 

choice of habits125, access to services and living 

conditions126,127. Psychosocial resources, for their 

part, favor the HME, although their imbalance is 

associated with cardiovascular diseases and mortali- 

ty128,129. In addition, the process of interaction with the 

host society130 facilitates the adoption of behav- ioral 

CVRF120. Taken together, these determinants are 

framed in the migratory process, with baseline131 and 

acquired exposures that could dissolve the HME29. 

This review evidences, for the first time, the use- 

fulness and relevance of the SDH approach to un- 

derstand the complex and multi-dimensional rela- 

tionship between international migration and cardi- 

ovascular diseases/CVRF. This research has as 

strengths the integrative search and detailed report- 

ing by cardiovascular “condition” (cardiovascular 

disease and CVRF). Its main weaknesses are related 

to the admitted evidence period and the low repre- 

sentation of Latin American literature. Future studies 

should make the situation of migrants in the region 

more visible and generate knowledge transferable to 

health planning and public policies in Latin America. 

 
 

Conclusions 
 

The current evidence for the HME in cardiovascular 

diseases and CVRF is complex, multidimensional, 

and inconclusive, so that attention to SDH in this 

relationship needs to be expanded. Because the 

migratory experience possibly confers susceptibility 

to cardiovascular diseases in some migrant groups, 

similar studies are required that evidence learning and 

knowledge gaps; as well as new studies that explores 

trajectories during the migratory process, in order to 

achieve health planning with recognition and 

understanding of the complexity of health care and the 

particular risks of diverse groups. 
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3. Chapter 2 Population-based secondary analysis of 

healthy migrant effect on self-reported health, 

disability, activity limitations and chronic diseases in 
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Background 
International migration is a complex process of voluntary or 

involuntary human mobility [1] that has an influence on 

health status. Among existing theories related to migration 

and health, literature has proposed the “healthy migrant  

effect” hypothesis. This phenomenon postulates that 

migrants have on average better health outcomes, empirically 

observed by lower morbidity and mortality rates when 

compared  to  native-born  populations.  That is, migrants 

appear to be healthier despite of coming -in many cases- from 

lower-income developing  countries, and despite facing 

multiple social disadvantages through- out the migration 

process [2]. One explanatory model has proposed a positive 

self-selection in which those who are healthier and wealthier 

have a higher chance of moving away from their place of 

residence [3]. For example, selec- tion applies to those who 

are younger and those with skills relevant to labor market 

needs [4]. A second explanation is based on healthy 

behaviors preserved during the migra- tion process, which 

could be enhanced with favorable life conditions in the 

destination country [5]. Moreover, it has been postulated that 

psychosocial resources like social support and social 

cohesion may be protective for positive reinforcement of 

healthy behaviors [6, 7], stress manage- ment and disease risk 

prevention [8]. 

Approximately 3.6% of the world’s population are 

international migrants, as estimated in 2020 [9]. In Latin 

America, one of the main migratory flows throughout the 

last decades has been intraregional, often known as the 

south-south migration pattern [10]. Within the region, 

Chile has experienced a steady increase of inter- national 

migration fluxes since the early 2000s, with the latest 

estimations from the National Institute of Statistics 

reporting 1.462.103 international migrants at the end of 

2020 (8% of the total population). The same report 

indicated that migrant men were slightly over- represented 

(50.9%) compared to women, almost half of migrants 

were aged between 25 and 35 years old and most of 

international migrants came from countries within the 

region such as Venezuela (representing about a third of all 

international migrants in the country), Perú, Haiti, 

Colombia and Bolivia [11]. Similar to other coun- tries and 

regions, there is great heterogeneity between the 

international migrant population and the local popu- lation 

in Chile, as well as within different migrant com- munities, 

based on demographic and socioeconomic 

characteristics [12]. This variability is particularly 

important, since diverse exposures to demographic, 

socioeconomic and psychosocial determinants during the 

migration process might have distinctive influences on 

health and wellbeing [13, 14]. Furthermore, migra- tion 

itself has been recognized as a social determinant of health, 

given the potential effect of certain migration cir- 

cumstances on health risks [15], which makes the rela- 

tionship between migration and health a public health 

priority [13]. 

In Chile, evidence from population-based  studies have 

reported the probable existence of the HME on unadjusted 

or crude health indicators, such as disability [16, 17], 

illness, accidents and chronic health conditions [17]. This 

has also been reported when analyzing hos- pital 

discharges rates in this country, where migrants have had 

a lower proportion of infectious diseases, metabolic 

disorders, mental health conditions, and car- 

diorespiratory diseases [18]. Recent studies have also 

observed this advantage in the context of emergency 

consultations of migrants residing in the northern area of 

the capital of Chile. For instance, migrants reported lower 

hospitalization rates and lower prevalence of a number of 

health conditions [19]. Meanwhile, Peruvian mothers 

living in Santiago have also shown an advan- tage on 

perinatal outcomes over native Chilean moth- ers [20]. 

Interestingly, some studies have proposed that migrants 

living in different cities in Chile might have healthier 

behaviors than locals, as they have reported regular 

physical activity more often than the Chilean- born, which 

could in turn promote their integration and increase their 

psychosocial resources [21]. 

Among the above-mentioned evidence from the Chil- ean 

context, some authors have tested the healthy migrant effect 

from the perspective of social determinants of health  , 

defined as “the conditions in which people are born, grow, 

work, live and age, and the wider set of forces and systems 

shaping the conditions of daily life” [22]. For example, a 

population-based study showed that the unad- justed 

advantage of migrants over Chilean population on 

disability, any health problem and chronic conditions or 

cancer disappeared after adjusting by socioeconomic 

determinants like household income and educational level.  

Similarly, determinants related to the migration process 

like length of stay in the country also had an influence on 

migrants health over time, as it seemed that having been

perspective. 

 



Rada et al. BMC Public Health  
 

  43 

 

in Chile for 10 years or more attenuated and dissolved the 

healthy migrant effect [17]. Likewise, another study of 

Chilean hospital discharges proposed that lower dis- 

charges rates could be explained by demographic factors 

(e.g., age) and reduced access to health care [18]. Therefore, 

positive selection might not apply to all cases. Evidence 

suggests that diverse exposures during the migration pro- 

cess could influence the health of international migrants, 

including determinants such as social exclusion, socioeco- 

nomic status and poverty [23]. 

Literature describes SDH  that  influence  the  health of 

international migrants, including: i) economic dis- advantage 

and poor living conditions; ii) the effect of educational level 

on health literacy and behavioral decisions; iii) public 

policies and migratory laws acting either as facilitators or 

limiters [24]; iv) psychosocial determinants that could  also  

promote  risk  according to context of migration and 

interactions with the host society; for example, the lack or 

imbalance of psychoso- cial resources such as social support 

and limited social network could have negative impact  on  

health  out- comes [8]; v) access to health care often 

determined by migratory status  (regular  versus  irregular  

administra- tive status in the host country)  and  sociocultural  

bar- riers to health care [24]. Noteworthy, previous studies 

have described that migrant  population  in  Chile  are more 

likely to be uninsured and to report a lower use of 

healthcare services  compared  to  the  local  popula- tion [25]. 

International literature  has  suggested  that lower access to 

healthcare might lead to under-reported existing medical 

conditions among migrants, raising questions around its 

influence on HME analysis [26]. Overall, the SDH approach 

can go beyond merely unad- justed and average comparisons, 

as it comprehensively explores its influence on the HME. 

Currently there is little evidence testing the HME on the 

health status of international migrants residing in Chile 

and the Latin American region more generally. Local lit- 

erature remains inconclusive but recognizes the potential 

impact of diverse exposures during the migration pro- 

cess. The migrant population in Chile has changed over 

time in terms of its composition and social determinants, 

becoming an increasingly heterogeneous group. The evo- 

lution of the structure and trends of migration inflows to 

Chile points out the need of an update analysis of HME 

under the social determinants of health approach. Since 

recent evidence does not consider the SDH perspec- tive, 

conducting this type of analysis would contribute to a 

more comprehensive understanding of the complex 

relationship between migration and health, and its impli- 

cations for public health in Chile and the region. The pre- 

sent study aimed at analyzing the existence of the healthy 

migrant effect (HME) on self-perceived health, chronic 

morbidity, disability and activity limitations and its 

association with different social determinants of health 

(SDH). This analysis was performed by comparing the 

health status of international migrants and the Chilean 

population from a population-representative dataset. In 

order to test the HME, we investigated the influence of 

demographic, socioeconomic, access to healthcare, psy- 

chosocial and migration-related determinants on such 

health outcomes. This updated analysis also brings atten- tion 

to the multidimensional nature of migration in the South 

American region and the identification of unique 

determinants of the health among international migrants in 

Chile from a SDH perspective. 

 
Methods 

Cross-sectional observational study. We conducted a 

secondary analysis of the National Socioeconomic Char- 

acterization Survey (CASEN version 2017). The CASEN 

survey is regularly applied by the Ministry of Social  

Development to Chilean households and their residents 

every two to three years in Chile. Its aim is to describe 

their socioeconomic situation, multidimensional pov- erty, 

and income distribution, as well as to identify updated 

socioeconomic needs among prioritized under- served 

groups. It is a voluntary survey that encompasses a 

structured interview conducted by a trained field inter- 

viewer and answered by an adult who provides data on 

him/herself and all the other household members. This 

survey is designed with a probabilistic, stratified and 

multistage sampling that is representative at each national, 

regional (16 regions), and urban/rural level. It excludes a 

limited number of hard-to-reach geographical boroughs in 

the country and institutionalized individu- als (people 

residing in hospitals, prisons, home cares). The total 

sample of the 2017 CASEN survey comprised 70.947 

households and 216.439 residents, representing an 

estimated total of 16.843.471 Chilean-born inhab- itants 

and 777.407 international migrants (those who reported 

being born in a different country than Chile, i.e., first 

generation international migrants) residing in the country 

at the time of data collection. The CASEN survey dataset 

is public and free of access upon complet- ing an online 

form from the Ministry of Social Devel- opment Web page 

[27]. The anonymous dataset can be downloaded after this 

procedure. This study was part of the Fondecyt Regular 

project 1,201,461 approved by the Ethics Committee of the 

Faculty of Medicine of The Universidad del Desarrollo and 

the Ethics Committee of the Servicio de Salud Metropolitano 

Sur Oriente (South- East Metropolitan Public Health 

Service). The study complied with ethical guidelines and 

regulations accord- ing to the principles of the Declaration 

of Helsinki.
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Health status 

Health status was examined using the framework of the 

health module from the European Statistics of Income and 

Living Condition (EU-SILC) as a reference. The 

instrument contains 3 different variables with its cor- 

responding concepts [28]. These concepts were used to 

create new variables from the questions available in the 

CASEN survey. 

Negative Self-perceived health (NSPH): the new vari- able 

was created based on the  question  “from  1  to  7 how would 

you rate your current health status”. Accord- ing to previous 

literature the seven-grade scale could be interpreted as 1 

very poor health to 7 excellent health that could not be 

improved [29]. Like previous studies [30], scores ranging 4–

7 represented positive health and scores ranging 1–3 

represented negative  health.  This study focused on negative 

self-perceived health as an indicator, in order to maintain 

consistency with the other negative health indicators 

included in the analysis. 

Chronic morbidity (CM): based on the question “have you 

been receiving medical treatment for the past 12 

months?”. Dichotomized as yes or no according to the 

presence of  hypertension/dental  Emergency,  diabe- tes, 

depression, acute myocardial infarction, cataracts, chronic 

obstructive pulmonary disease, leukemia, bron- chial 

asthma, cancer (gastric, cervical uterine, breast, tes- ticular, 

prostate, colorectal), preventive cholecystectomy, chronic 

kidney failure, ischemic brain accident, bipolar disorder, 

lupus or another chronic condition. 

Disability (DIS): although the EU-SILC framework does not 

separate disability from the activity limitation vari- able, 

the CASEN survey includes the following question focused 

on disability [31], from whom the new variable was 

created: “Do you have any of the following perma- nent 

conditions?” Dichotomized as yes or no according to the 

presence of one or more physical/speaking/psychi- 

atric/mental/hearing/visual conditions. 

Activity limitations (AL): The variable was created using 

all types of daily living activities limitations asked by 

CASEN. “How much difficulty do you have for...?”. This 

question was restricted to population over 6 years. Dichot- 

omized as yes or no according to the presence of mild, 

moderate, severe, or extreme difficulty for one or more 

activities (eating, showering, displacing, using the bath- 

room, lying down or getting out of bed/ getting dressed). 

Social determinants of health 

Demographic determinants: age as a continuous and cat- 

egorical variable (< 6 years, 6–14, 15–29, 30–44, 45–64 and 

> 64 years). Sex (male, female). Ethnicity for those belonging 

to or being descendant of minority groups in Chile (yes, 

no), marital status (single, married/cohabitant,  

separated/divorced/annulled, widow), area (urban, rural). 

Socioeconomic determinants: educational level according 

to the highest level achieved or current level of the 

household informant  (categorized  as  univer- sity or 

higher, technical, high school, primary, none) according 

to  the adjusted  and standardized   Chil- ean educational 

system, in which  the  gross  catego- ries share similarities 

with other systems within the region. This categorization 

has been used in previous Chilean research performing 

demographic analysis of both local and migrant population 

[16,  17].  House- hold income categorized in five quintiles 

of equal size sorted in ascending order according to the  

autono- mous per capita household income (I: 273.414 

Chilean pesos equivalent to 414 US dollars; II: 486.332 

Chilean pesos equivalent to 736 US dollars; III: 687.569 

Chil- ean pesos equivalent to 1040 US dollars; IV: 951.021 

Chilean pesos equivalent to 1438 US dollars; V: 

2.331.479 Chilean pesos equivalent to 3.526  US  dol- lars). 

Occupation  defined  by  the  occupational  activity of the 

household informant. The variable was  created from 

questions related  to  current  job/occasional  job/ on work 

leave/searching for a job/ attending an edu- cational 

institution   (categorized   as   unemployed,   is  not studying, 

studying, employed, and studying and working). 

Access to health care: The variable affiliation to the health 

care system was used as a proxy of access and cre- ated from 

the question “Which health insurance system do you use?”. 

Further categorized as none, public health system affiliation, 

private health system affiliation, other. 

Psychosocial factors: These factors refer to characteris- tics 

that could have a psychological and/or social impact on an 

individual, involving social-level and individual- level 

processes [32]. Among psychosocial factors, there are 

protective resources in the social environment such as 

social support, defined as the perception of value,  

affection and care from others and social capital related to 

reciprocal interactions based on trust [32, 33]. The social 

support variable was created from available ques- tions that 

were mainly related to instrumental social support 

networks; dichotomized yes or no according to the 

presence of one or more supportive behaviors from 

someone at home and outside. The social capital vari- able 

was created from a question focusing on belonging and 

participation in diverse organizations or organized groups 

over the last 12 months. It was dichotomized as yes or no 

according to the participation in one or more of these 

groups. 

Migration-related factors: the” country of origin” vari- able 

was created as a categorical variable based on the question 

“When you were born, what country did your mother live 

in?”. The categories were selected accord- ing to the 

intraregional pattern reported in migratory 
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statistics [11] (Venezuela, Perú, Haiti, Colombia, Bolivia,  

Argentina, Ecuador, other countries in South America and 

other). The “length of stay or time of residence in the 

country” variable was created based on the year period in 

which the migrant arrived and categorized (2015 or later, 

2010–2014, 2005–2009, 2000–2004, 1999 or before). 

 
Statistical analysis 

Health status outcomes  were  analyzed  descriptively for 

international migrants and the Chilean born popu- lation 

separately. Unadjusted (or crude) prevalence of selected 

health outcomes was presented as proportions and then 

stratified by demographic, socioeconomic, access to 

health care and migration-related determi- nants. The 

Pearson’s chi-square test was used to test independence 

between migration status (migrant ver- sus Chilean) and 

health status outcomes. Multivariate logistic regression 

was used to estimate the probability (odds ratio, OR) of 

reporting these health outcomes crude and adjusted by 

each set of SDH in international migrants and local 

population separately. The asso- ciation between 

migration-related factors and health outcomes was 

explored with multivariate logistic regression adjusted by 

sex and age. Then, the healthy migrant effect (HME) was 

examined using multivari- ate logistic regression 

sequentially adjusted for SDH, where NSPH, CM, DIS 

and AL were dependent vari- ables and migratory status 

was the main independent variable (reference: Chilean 

born). The Hosmer-Leme- show goodness of fit test was 

used as post-estimation after logistic regression. Data 

analyses were performed with STATA 14 software (Stata 

Corp) and weighted according to the survey’s sampling 

design. Significance was set at 0.05 with 95% confidence 

interval (95% CI). 

 
Results 

The total sample represented 16.843.471 Chilean-born 

individuals and 777.407 international migrants (4.4% of 

the total population in Chile based on the CASEN 2017 

analysis). The majority of the  sample  were women (52.5% 

Chileans and 51.4% migrants). Regard- ing the age 

distribution, over 50% of the migrant population  were 

aged 15 to 44 years (34.6% were 15–29 years and 36.1% 

were 30–44 years old). Mean- while, 22.9% of the local 

population were 15–29 years old and 17.9% ranged between 

30 and 44 years old. Furthermore, 49.7% of Chileans and 

44.9% of migrants were single. The educational level 

differed across these populations, 0.6% of migrants did not 

have formal edu- cation compared to 2.4% of the native  born.  

In  addition, 35.8% of migrants had higher education, 

whereas 17.4% of Chileans did. 

Unadjusted (crude) prevalence of health outcomes International 

migrants had lower crude prevalence of NSPH (3.97% vs 

5.91%), CM (9.55% vs. 25.97%), DIS 

(14.63% vs. 23.89%) and AL (5.56 vs. 11.52%). After strati- 

fying by SDH,  both  groups  showed  higher  prevalence of 

health status outcomes  among  females,  people  over 64 

years, widows, the unemployed and those affiliated to the 

public health system. The outcomes differed by geo- 

graphical area, for example prevalence of CM and DIS were 

higher among local and migrant population living in rural 

areas. In contrast, negative self-perceived health and AL 

were higher among Chileans living in rural areas but lower 

among migrants. When stratifying by socioeconomic 

determinants, we observed a clear social gradient in self-

perceived  health  across  income  quintiles of both groups, 

migrants and the Chilean-born. Among migrants, higher 

prevalence of NSPH was observed in those who were 

uninsured and those with only primary level education. 

However, CM was higher in migrants with the highest 

education level and those with private health system 

affiliation. Conversely, DIS and AL, was higher in those who 

were affiliated to the public health system (Tables 4, 5 and 

6). Furthermore, migrants from Peru showed the highest 

prevalence of NSPH (6.43%), disability (7.69%) and AL 

(4.15%) whereas those from Ecuador had the higher 

percentage of CM (23.37%). Meanwhile, migrants who had 

arrived in 2015 or later showed higher rates of negative health 

perception (4.5%), but those who expended more than 20 

years had higher rates of CM (31.08%), DIS (16.58%) and 

activity AL (7.34%) (Table 7). 

 
SDH associated with health outcomes 

Logistic regression models for NSPH, CM and DIS adjusted 

by different set of SDH in migrant population are presented 

in Table 8. Models for Activity Limitations in both 

populations are presented in Table 9. Age was associated 

with all health outcomes in both popula- tions. Among 

international migrants, after adjusting for demographic 

variables, the odds of having NSPH was 

7.44 times higher in those unemployed (OR: 7.44; 95% CI: 

1.05–52.61). CM was associated with affiliation to the 

health system, particularly affiliation to the private health 

system (OR 4.99; 95% CI: 2.70–9.25), whereas the risk of 

CM was also associated with having social sup- port (OR: 

3.29; 95% CI: 1.29–8.40) and social capital (OR: 1.84; 95% 

CI:1.23–2.75). Conversely, social support was associated 

with reduced odds of DIS (OR: 0.23; 95% CI: 0.09–0.60). 

Moreover, other variables were associ- ated with both 

reduced and higher odds, for example having social support 

reduced by 77% the odds of NSPH (OR: 0.23; 95% CI: 0.10–

0.55) and AL (OR: 0.13; 95% CI: 0.05–0.35) but increased the 

odds for CM (OR: 3.29; 95%
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Table 4 Unadjusted global and stratified prevalence of health outcomes by SDH factors in immigrant population (n = 777.407)  
 

Social determinant of health Negative self-perceived health Chronic morbidity  Disability 

 n = 30.601  

     %       95% CI 

n = 74.216  

     %      95% CI 

 n = 43.236  

      %    95% CI 

 
3.97%  [2.8–5.7%] 9.55%  [8.3–10.9%] 

 
14.63% [13.1–16.3%] 

Sex 
    

Female 4.67% [2.7–8.0%] 10.34%**** [8.9–12.0%] 7.07%*** [5.0–10.0%] 

Male 3.22%** [2.4–4.4%] 8.92%**** [6.6–12.0%] 4.01%**** [3.1–5.2%] 

Age categories        

< 6 1.66%**** [0.5–5.3%] 5.00%**** [2.6–9.5%] 6.45%**** [3.4–11.8%] 

6–14 years 3.78%**** [2.1–6.6%] 3.21%**** [1.6–6.3%] 6.02%**** [3.8–9.3%] 

15–29 years 2.90%**** [1.8–4.6%] 5.28%**** [2.5–10.7%] 2.98%**** [2.0–4.5%] 

30–44 years 3.93%**** [1.6–9.5%] 7.40%**** [6.1–9.0%] 5.53%**** [3.0–10.0%] 

45–64 years 5.40%**** [4.0–7.2%] 23.55%**** [19.4–28.2%] 6.29%**** [4.8–8.2%] 

65 years or more 13.33%**** [8.9–19.5%] 49.88%**** [41.9–57.9%] 29.41%**** [22.3–37.6%] 

Ethnicity       

Yes 5.67% [3.6–8.8%] 10.44%**** [7.5–14.5%] 7.40%* [5.2–10.4%] 

No 3.92%* [2.7–5.7%] 9.63%**** [8.4–11.1%] 5.53%**** [4.2–7.3%] 

Marital Status        

Single 4.21% [2.1–8.4%] 7.71%** [5.4–11.0%] 6.05% [3.7–9.6%] 

Married/cohabitant 3.02%**** [2.2–4.1%] 9.35%**** [7.9–11.1%] 4.39%**** [3.6–5.4%] 

Separated/divorced/annulled 7.55% [3.8–14.6%] 22.55%**** [15.8–31.1%] 6.16%*** [3.4–10.9%] 

Widow 19.81% [12.1–30.8%] 46.18%**** [35.3–57.4%] 32.13% [22.4–43.7%] 

Area        

Urban 4.02% [2.8–5.8%] 9.51%**** [8.2–11.0%] 5.56%**** [4.2–7.3%] 

Rural 2.40%** [1.2–4.9%] 13.76%**** [9.7–19.1%] 6.27%*** [4.2–9.3%] 

Educational level        

None 3.65% [1.8–7.3%] 5.60%**** [3.2–9.6%] 8.42%* [5.2–13.3%] 

University 2.90% [1.7–4.9%] 13.96%* [9.9–19.4%] 3.80%** [2.7–5.4%] 

Technical 1.68%** [1.0–3.0%] 7.52%**** [5.2–10.8%] 3.56%** [2.0–6.1%] 

High School 4.73% [2.4–9.3%] 7.77%**** [6.5–9.3%] 5.91%* [3.5–9.9%] 

Primary 5.67%** [4.2–7.7%] 9.95%**** [7.7–12.8%] 8.25%**** [6.3–10.7%] 

Income quintile        

I 4.71%* [3.0–7.4%] 8.73%**** [6.5–11.7%] 5.63%**** [3.7–8.4%] 

II 6.01% [4.3–8.4%] 8.68%**** [6.9–10.9%] 7.68%** [5.2–11.2%] 

III 5.80% [1.9–16.8%] 8.29%**** [6.3–10.8%] 9.40% [4.7–18.0%] 

IV 1.91%**** [1.3–3.0%] 7.73%**** [6.2–9.6%] 3.93%**** [2.8–5.5%] 

V 3.30% [2.0–5.3%] 14.10%**** [10.1–19.3%] 3.13%**** [2.1–4.7%] 

Occupation        

Does not study 0.91% [0.2–3.6%] 2.73% [1.0–7.6%] 4.12% [1.5–11.0%] 

Unemployed 9.41% [4.8–17.8%] 17.46%**** [14.1–21.4%] 13.05%** [8.1–20.3%] 

Studying 3.85% [1.1–12.2%] 8.53% [5.2–13.8%] 4.33% [2.5–7.4%] 

Employed 2.59%** [1.9–3.5%] 7.37%**** [6.0–9.0%] 3.38%**** [2.7–4.3%] 

Studying or/and employed 0.54%* [0.1–2.9%] 45.35%** [13.9–81.0%] 1.92% [0.5–6.6%] 

Access to healthcare        

None 2.48%** [1.5–4.2%] 3.78%**** [2.5–5.6%] 4.70%* [2.8–7.8%] 

Public health system affiliation 4.36% [2.7–7.0%] 9.15%**** [7.8–10.8%] 6.48%**** [4.7–8.9%] 

Private health system affiliation 4.10% [2.1–7.9%] 18.78% [11.1–29.9%] 2.95%**** [1.9–4.5%] 

Others 2.55% [1.0–6.2%] 13.67%** [7.6–23.3%] 3.93%** [1.7–8.7%] 
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Table 4 (continued)     

Social determinant of health Negative self-perceived health Chronic morbidity Disability 

 n = 30.601  

% 95% CI 

n = 74.216  

% 95% CI 

n = 43.236  

% 95% CI 

 3.97% [2.8–5.7%] 9.55% [8.3–10.9%] 14.63% [13.1–16.3%] 

Social Support     

Yes 4.33%*** [3.2–5.9%] 13.54%**** [10.7–17.1%] 4.30%**** [3.3–5.6%] 

No 30.13% [6.6–72.5%] 3.54%**** [1.4–8.7%] 30.54% [6.8–72.7%] 

Social capital     

Yes 3.93%** [2.7–5.7%] 15.42%**** [12.5–18.9%] 6.03%**** [4.6–7.9%] 

No 4.05%* [2.6–6.3%] 9.05%**** [7.4–11.0%] 5.44%**** [3.9–7.6%] 

* p value < 0.05; **p value < 0.01; ***p value < 0.001; ****p value < 0.0001 when comparing the same category between the Chilean -born and the immigrant populations (Chi-square test). CI 

confidence interval 

 

 
CI: 1.29–8.40).  Likewise,  being  married/cohabitating was 

associated with less chances of DIS (OR: 0.50; 95% CI: 

0.29–0.87) and AL (OR: 0.24; 95% CI: 0.09–0.62). 

Regarding migration-related factors (Table  10.), those from 

Haiti had higher odds of NSPH (OR: 4.67; 95% CI: 1.31–

16.66) and DIS (OR: 2.88; 95% CI: 0.15–7.19), while 

those from Argentina showed higher risk of CM (OR: 1.42; 

95% CI: 0.59–3.42). Staying over 20 years in Chile was 

associated with 11.04 times more chances of DIS (OR: 11.04; 

95% CI: 3.65–33.40). 

Diverse variables were associated with health status 

among the Chilean population, including all demo- 

graphic factors (Table 11.). After adjusting by demo- 

graphics, the lack of educational attainment was associated 

with a higher risk of NSPH, CM and DIS. In addition, being 

unemployed was associated with having NSPH (OR: 2.23; 

95% CI: 1.72–2.89) and DIS (OR: 3.04; 95% CI: 2.49–3.70). 

The public health system affiliation was associated with 

higher odds of CM (OR: 1.83; 95% CI: 1.60–2.10) and DIS 

(OR: 1.24; 95% CI: 1.05–1.47). 

Meanwhile, those married/cohabitating were 58% less 

likely to have AL (OR: 0.42; 95% CI: 0.39–0.45), and 45% of 

having DIS (OR: 0.55; 95% CI: 0.52–0.58), while also 

presenting reduced odds of NSPH and CM. The highest 

level of income quintile was associated with 48% less 

chance of having NSPH (OR: 0.52; 95% CI: 0.46–0.59), as 

well as reduced odds of DIS (OR: 0.76; 95% CI: 0.69– 0.85) 

and AL (OR: 0.73; 95% CI: 0.63–0.84). Among 

psychosocial factors, having social support was asso- ciated 

with 38% less odds of NSPH (OR: 0.62; 95% CI: 0.50–0.76), 

whereas social capital increased the odds of having CM (OR: 

1.21; 95% CI: 1.15–1.27). 

Findings on the healthy migrant effect 

The odds of reporting each health outcome under study 

when being an international migrant (compared to 

 
Chileans as the reference) were calculated and progres- 

sively adjusted by each set of SDH (Table 12.). The unad- 

justed crude analysis revealed a healthy migrant effect, since 

being an immigrant was significantly  associated with lower 

odds of presenting all health outcomes. After controlling for 

demographics, being an international migrant was no longer 

protective for NSPH and AL. However, after adjusting by 

socioeconomic covariates, only the association with CM 

remained significant. The subsequent models showed the 

presence of a healthy migrant effect for CM after controlling 

for access  to health care and psychosocial factors. Being an 

interna- tional migrant was associated with 39% lower 

odds of 

chronic morbidity compared to Chilean population (OR: 
0.61; 95% CI: 0.44–0.84; P = < 0.000). 

Discussion 
Based on a secondary analysis of a nationally representa- tive 

and anonymous survey conducted in Chile in 2017, we 

estimated the prevalence of a number of health out- comes 

among international migrants and the local pop- ulation, as 

well as their association with demographic, socioeconomic, 

healthcare, psychosocial, and migratory SDH. After this, we 

tested the existence of the HME in each of these health 

outcomes. Results showed that migrants reported lower  

unadjusted  prevalence  of  all the health outcomes under 

study compared to locals. In both groups, unemployment, 

affiliation to the health sys- tem and psychosocial factors 

were significantly associ- ated with these outcomes. Among 

migrants, having lived in Chile for 20 years or more was 

associated with higher odds of reporting disability. Crude 

unadjusted models showed an apparent migrant’s health 

advantage regard- ing NSPH, CM, DIS and AL. However, 

after adjusting by demographics, socioeconomics, health care 

affiliation and psychosocial factors, being an international 

migrant 
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Table 5 Unadjusted global and stratified prevalence of health outcomes by SDH factors in Chilean born population (n = 16.843.471)  
 

Social determinant of health Negative self-perceived health Chronic morbidity  Disability 

 n = 985.235  

% 95% CI 

n = 4.374.959  

% 95% CI 

n = 1.939.571  

% 95% CI 

 
5.91% [5.7–6.1%] 25.97% [25.6–26.4%] 23.89% [23.6–24.2%] 

Sex 
    

Female 6.61% [6.4–6.9%] 30.55%**** [30.0–31.1%] 12.59%*** [12.2–13.0%] 

Male 5.14%** [4.9–5.4%] 21.47%**** [21.1–21.9%] 10.43%**** [10.1–10.7%] 

Age categories     

< 6 2.81%*** [2.5–3.2%] 7.95%*** [7.2–8.7%] 5.10%*** [5.4–6.4%] 

6–14 years 2.61%*** [2.3–2.9%] 8.56%*** [8.1–9.1%] 5.10%*** [4.6–5.6%] 

15–29 years 2.48%*** [2.3–2.7%] 8.85%*** [8.4–9.3%] 5.87%*** [5.4–6.4%] 

30–44 years 4.25%*** [3.9–4.6%] 16.29%*** [15.7–17.0%] 5.87%*** [5.4–6.4%] 

45–64 years 7.98%*** [7.7–8.3%] 39.44%*** [38.8–40.1%] 8.93%*** [8.6–9.2%] 

65 years or more 14.23%*** [13.7–14.8%] 67.80%*** [67.0–68.6%] 32.04%*** [31.1–32.9%] 

Ethnicity       

Yes 5.69% [5.2–6.2%] 21.36%**** [20.5–22.2%] 11.24%* [10.6–11.9%] 

No 5.93%* [5.7–6.1%] 26.78%**** [26.4–27.2%] 11.61%**** [11.3–11.9%] 

Marital Status       

Single 3.77% [3.6–4.0%] 13.57%** [13.1–14.0%] 8.17% [7.9–8.5%] 

Married/cohabitant 7.15%**** [6.9–7.4%] 35.04%**** [34.4–35.7%] 12.43%**** [12.0–12.9%] 

Separated/divorced/annuled 8.54% [7.9–9.2%] 40.18%**** [39.0–41.3%] 15.12%*** [14.3–16.0%] 

Widow 14.54% [13.7–15.4%] 67.53%**** [66.4–68.7%] 35.48% [34.2–36.8%] 

Area        

Urban 5.80% [5.6–6.0%] 25.93%**** [25.5–26.4%] 11.45%**** [11.1–11.8%] 

Rural 6.67%** [6.3–7.1%] 28.31%**** [27.4–29.2%] 12.34%*** [11.7–13.0%] 

Educational level        

None 6.32% [5.9–6.8%] 18.08%**** [17.2–19.0%] 13.89%* [13.2–14.6%] 

University 2.92% [2.7–3.2%] 19.89%* [19.2–20.6%] 6.78%** [6.3–7.3%] 

Technical 3.71%** [3.3–4.2%] 21.58%**** [20.5–22.7%] 7.57%** [6.9–8.3%] 

High School 5.71% [5.5–6.0%] 26.68%**** [26.1–27.2%] 10.60%* [10.3–11.0%] 

Primary 8.30%** [8.0–8.6%] 33.48%**** [32.8–34.1%] 15.74%**** [15.2–16.3%] 

Income quintile        

I 7.89%* [7.5–8.3%] 27.31%**** [26.6–28.0%] 14.24%**** [13.7–14.8%] 

II 6.60% [6.3–7.0%] 26.08%**** [25.4–26.7%] 12.34%** [11.8–12.9%] 

III 6.08% [5.7–6.5%] 26.58%**** [25.8–27.4%] 11.92% [11.4–12.5%] 

IV 5.02%**** [4.7–5.4%] 26.45%**** [25.7–27.2%] 10.20%**** [9.7–10.7%] 

V 2.99% [2.7–3.3%] 24.33%**** [23.4–25.3%] 7.90%**** [7.3–8.5%] 

Occupation        

Does not study 2.91% [2.4–3.5%] 6.59% [5.8–7.5%] 5.03% [4.4–5.8%] 

Unemployed 11.88% [11.5–12.3%] 48.73%**** [48.1–49.4%] 23.46%** [22.9–24.1%] 

Studying 2.10% [1.9–2.4%] 9.49% [8.9–10.2%] 5.51% [5.1–6.0%] 

Employed 4.20%** [4.0–4.4%] 23.54%**** [23.1–24.0%] 7.61%**** [7.3–7.9%] 

Studying or/and employed 2.94%* [2.2–3.9%] 10.76%** [9.5–12.2%] 5.71% [4.6–7.1%] 

Access to healthcare        

None 4.98%** [4.1–6.1%] 13.63%**** [12.3–15.1%] 8.01%* [6.9–9.2%] 

Public health system affiliation 6.54% [6.3–6.7%] 27.77%**** [27.3–28.2%] 12.68%**** [12.4–13.0%] 

Private health system affiliation 2.86% [2.5–3.2%] 20.68% [19.7–21.7%] 6.34%**** [5.8–6.9%] 

Others 5.66% [4.9–6.6%] 28.49%** [26.4–30.7%] 11.22%** [9.9–12.6%] 
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Table 5 (continued)     

Social determinant of health Negative self-perceived health Chronic morbidity  Disability 

 n = 985.235  

% 95% CI 

n = 4.374.959  

% 95% CI 

n = 1.939.571  

% 95% CI 

 5.91% [5.7–6.1%] 25.97% [25.6–26.4%] 23.89% [23.6–24.2%] 

Social Support     

Yes 7.54%*** [7.3–7.8%] 40.40%**** [39.8–41.0%] 15.00%**** [14.5–15.5%] 

No 14.06% [11.8–16.6%] 40.92%**** [36.7–45.3%] 20.26% [17.4–23.5%] 

Social capital     

Yes 6.36%** [6.1–6.7%] 36.23%**** [35.6–36.9%] 13.71%**** [13.2–14.2%] 

No 6.41%* [6.2–6.6%] 26.18%**** [25.7–26.6%] 12.05%**** [11.7–12.4%] 

* p value < 0.05; **p value < 0.01; ***p value < 0.001; ****p value < 0.0001 when comparing the same category between the Chilean-born and the immigrant populations (Chi-square test). CI 

confidence interval 

 

 
only conferred protection for chronic morbidity. Previ- 

ous evidence from the CASEN survey-2006 revealed a 

crude and adjusted by demographics advantage for any 

disability, health problem/accident and any chronic con- 

dition. In contrast to our findings, this advantage was no 

longer significant after controlling for socioeconomic and 

material covariates. Thus, the healthy migrant effect did not 

persist for any health outcome, highlighting the influence 

of poor socioeconomic status on health decline [17]. Other 

crude comparisons between international migrants and 

local population in South America, have suggested a 

probable existence of healthy migrant effect on chronic 

conditions. In Colombia, migrants from Ven- ezuela had a 

lower self-reported prevalence of chronic diseases such as 

hypertension, cardiovascular diseases, diabetes mellitus 

and cancer than local population [34], similar to the 

smaller percentage of chronic conditions reported by 

Venezuelans in Peru [35]. Data from other sources such as 

hospital discharges, have revealed crude lower rates of CM 

in migrants residing in Chile [18]. Moreover, adjusted 

analysis on cancer hospital discharges also showed a potential 

advantage on this indicator [36]. 

The migrant advantage on CM could be explained by a 

positive selection, where those who decide to migrate are 

healthier than those who decided to stay. This better 

baseline health could be derived from access to a healthy 

diet and lower environmental risks, among other expo- 

sures in the country of origin, as well as their attitude 

towards long-term health by adopting healthier behaviors 

that might reduce risks factors for chronic diseases, while 

those who have medical conditions are more prone to 

returning [37]. This explanation might be complementary to 

the “cultural buffering” of the migrant’s group, whose 

norms reduce risky behaviors and promotes healthy deci- 

sion making [38]. CASEN survey does not provide infor- 

mation related to behavioral factors; however, data from 

 
the Chilean national health survey (ENS 2016–2017) 

revealed elevated levels of alcohol consumption, smok- 

ing, sedentary lifestyle and low fruit and vegetable con- 

sumption among the general population. It also reported 

growing prevalence of chronic conditions such as type II 

diabetes mellitus, hypertension, dyslipidemia and obe- sity 

in the country [39]. Chile has experienced an epide- 

miological transition in the past century, moving away 

from infectious diseases and towards chronic conditions. In 

this process, the overall non-communicable disease 

(NCDs) burden has increased significantly, on average the 

Chilean adult population has four or more diseases 

[40] and NCDs have become the leading causes of death in 

Chile [41]. Compared to other countries in the Latin 

American region, Chile has a relatively higher rate of deaths 

caused by chronic diseases, which in turn con- trasts with the 

lower self-reported rates of such condi- tions in the countries 

of origin of international migrants [42]. Therefore, the 

advanced epidemiological transition in Chile could yield a 

health gap between migrants and locals, that needs to be 

analyzed throughout the migrant life trajectory and with a 

SDH perspective. 

The existing literature has suggested that HME disap- 

pears over time, meaning that the longer the length of stay 

in the receiving country, the higher the chance that 

migrants´ health assimilates to that of the native popu- 

lation [43]. This deterioration might be the result of 

cumulative exposures to health risk factors and other 

determinants, such as unhealthy behaviors that could be 

observed in the host society (e.g. smoking, alcohol 

consumption, poor diet), acculturative stress, discrimi- 

nation and precarious living conditions [43, 44]. Our 

findings show a higher prevalence of unadjusted CM for 

migrants who have been living in Chile for over 20 years.  

However, time of residence was not associated with CM in 

the partially adjusted model. Thus, the exposure to 
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Table 6 Unadjusted global and stratified prevalence of activity limitations by SDH in immigrant (n = 746.600) and Chilean born population (n = 
15.538.162), aged 6 years or more  
 

Social determinants of health Activity limitations  

 Chilean born population  Migrant population 

 n = 812.277  

% 95% CI 

n = 17.846  

% 95% CI 

 
11.52% [11.2–11.8%] 5.56%                           [4.3–7.2%] 

Sex 
   

Female 

Male 

6.18% [6.0–6.4%] 

4.16%**** [4.0–4.4%] 

3.39%                           [1.6–7.1%] 

1.33%****                      [0.9–2.1%] 

Age categories      

< 6 
    

6–14 years 4.57%**** [4.2–5.0%] 4.46%**** [1.9–10.4%] 

15–29 years 0.81%**** [0.7–0.9%] 0.34%**** [0.2–0.8%] 

30–44 years 1.27%**** [1.1–1.5%] 2.45%**** [0.6–9.5%] 

45–64 years 4.59%**** [4.3–4.9%] 1.75%**** [0.1–2.8%] 

65 years or more 19.01%**** [18.4–19.7%] 21.14%**** [15.1–28.8%] 

Ethnicity     

Yes 4.68% [4.3–5.1%] 4.79% [3.1–7.4%] 

No 5.29%** [5.1–5.5%] 2.32%** [1.3–4.2%] 

Marital Status     

Single 3.50% [3.3–3.7%] 3.16% [1.2–8.2%] 

Married/cohabitant 4.65%**** [4.4–4.9%] 1.12%**** [0.7–1.7%] 

Separated/divorced/annulled 6.34%**** [5.8–7.0%] 1.17%**** [0.5–2.9%] 

Widow 23.99% [22.9–25.1%] 29.22% [19.9–40.7%] 

Area      

Urban 5.15%** [5.0–5.3%] 2.40%** [1.3–4.3%] 

Rural 5.75%** [5.4–6.1%] 2.21%** [1.2–4.0%] 

Educational level      

None 24.50* [23.0–26.1%] 9.33%* [3.0–25.3%] 

University 1.73%* [1.5–2.0%] 0.95%* [0.6–1.6%] 

Technical 1.66%** [1.4–2.0%] 0.49%** [0.2–1.2%] 

High School 3.78% [3.6–4.0%] 2.85% [0.9–8.3%] 

Primary 8.19%** [7.9–8.5%] 4.15%** [2.6–6.6%] 

Income quintile      

I 7.38%**** [7.0–7.8%] 2.86%**** [1.8–4.6%] 

II 5.76%**** [5.5–6.1%] 1.71%**** [1.1–2.6%] 

III 5.15% [4.8–5.5%] 5.17% [1.4–17.7%] 

IV 4.16%* [3.9–4.5%] 1.75%* [0.9–3.6%] 

V 2.99%*** [2.7–3.3%] 1.38%*** [0.9–2.2%] 

Occupation      

Does not study 33.81%**** [21.8–48.3%] 1.77%**** [0.2–14.0%] 

Unemployed 12.33% [11.9–12.7%] 7.69% [3.4–16.5%] 

Studying 0.62% [0.5–0.8%] 0.95% [0.4–2.5%] 

Employed 1.61%**** [1.5–1.8%] 0.61%**** [0.4–1.1%] 

Studying and work 0.29% [0.1–0.6%] 0.93% [0.2–5.6%] 

Access to healthcare     

None 2.51% [1.9–3.2%] 1.58% [0.7–3.7%] 

Public health system affiliation 5.92%* [5.7–6.1%] 2.75%* [1.3–5.8%] 

Private health system affiliation 1.93% [1.7–2.2%] 1.47% [0.8–2.7%] 

Others 5.84% [4.9–6.9%] 2.71% [1.0–7.0%] 
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Table 6 (continued)    

Social determinants of health Activity limitations   

 Chilean born population  Migrant population 

 n = 812.277  

% 95% CI 

n = 17.846  

% 95% CI 

 11.52% [11.2–11.8%] 5.56% [4.3–7.2%] 

Social support 

Yes 

 
6.48%**** [6.2–6.8%] 

 
1.62%**** [1.0–2.5%] 

No 8.18% [6.6–10.1%] 29.01% [5.8–73.0%] 

Social capital    

Yes 5.42%**** [5.2–5.7%] 2.06%**** [1.3–3.2%] 

No 5.19%* [5.0–5.4%] 2.30%* [1.1–4.8%] 

* p value < 0.05; **p value < 0.01; ***p value < 0.001; ****p value < 0.0001 when comparing the same category between the Chilean-born and the immigrant populations (Chi-square test). CI 

confidence interval 

 

diverse factors during the migration process does not seem 

to dissolve the advantage for chronic diseases seen in 

international migrants residing in Chile. In contrast, this 

protection might not apply for some long-term con- ditions 

such as disability, which was associated with a time of 

residence of 20 years or more. Findings suggest that even 

when migrants experience advantages in other health 

outcomes, they continue to face higher preva- lence of 

disability compared to locals. There is also data suggesting 

that cumulative disadvantage resulting from 

social vulnerability could lead to occupational risks like 

high physical job demands, abuse and unsafe conditions 

that might play a role in the development of functional  

impairment [45]. There are some studies indicating that 

older migrants with a longer length of stay tend to dis- play 

higher disability rates than both recent migrants and the 

local population [45, 46]. Furthermore, length of stay in 

the host country has also been inversely asso- ciated with 

self-perceived health which is in accordance with evidence 

reporting poor health perception in recent 

 
Table 7 Crude and stratified prevalence of health outcomes by migration-related factors in immigrant population 

Negative self-perceived health Chronic morbidity Disability Activity limitations 

 

 % 95% CI  % 95% CI  % 95% CI  % 95% CI 

Country of Origin            

Venezuela 1.93% [0.94–3.90%]  7.90% [3.97–15.11%]  4.36% [2.57–7.33%]  0.96% [0.44–2.07%] 

Peru 6.43% [2.71–14.50%]  8.65% [6.94–10.74%]  7.69% [3.76–15.08%]  4.15% [1.04–15.21%] 

Haiti 4.67% [2.60–8.25%]  1.79% [0.79–3.99%]  2.94% [1.65–5.17%]  0.58% [0.20–1.70%] 

Colombia 2.75% [1.37–5.47%]  6.22% [4.14–9.25%]  4.23% [2.50–7.06%]  1.91% [0.69–5.18%] 

Bolivia 2.95% [1.89–4.59%]  7.11% [5.22–9.63%]  5.85% [4.28–7.93%]  3.15% [2.12–4.67%] 

Argentina 2.36% [1.22–4.52%]  20.49% [16.24–25.50%]  7.21% [5.04–10.22%]  2.27% [1.28–3.99%] 

Ecuador 4.48% [2.41–8.17%]  23.37% [14.00–36.37%]  4.47% [2.55–7.71%]  1.37% [0.43–4.24%] 

Other countries in South 
America 

4.61% [1.95–10.49%]  14.46% [9.40–21.59%]  4.06% [1.59–10.01%]  1.53% [0.46–4.93%] 

Others 5.79% [3.81–8.71%] 18.52% [14.63–23.17%] 7.89% [5.80–10.65%] 4.32% [2.96–6.27%] 

Time of residence         

2015 o later 4.56% [2.71–7.58%] 8.04% [3.47–17.54%] 3.00% [2.11–4.23%] 0.23% [0.03–1.62%] 

2010–2014 3.71% [1.14–11.37%] 6.84% [3.40–13.27%] 3.12% [1.29–7.34%] 2.48% [1.69–3.63%] 

2005–2009 1.11% [0.33–3.67%] 4.46% [1.16–15.67%] 8.07% [3.23–18.76%] 0.29% [0.04–2.13%] 

2000–2004 0.73% [0.16–3.28%] 7.99% [2.57–22.18%] 3.65% [0.58–19.76%] 0.23% [0.03–1.72%] 

1999 or before 2.68% [0.86–7.99%] 31.08% [21.69–42.34%] 16.58% [10.02–26.19%] 7.34% [3.38–15.23%] 

doesn’t know 4.00% [2.11–6.70%] 13.73% [10.84–17.23%] 6.12% [4.51–8.24%] 3.47% [2.39–5.03%] 

CI confidence interval         
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Table 8 Logistic regression models of health outcomes by SDH in immigrant population 

Self-perceived bad health Chronic morbidity Disability 
  

 

OR 95% CI P value OR 95% CI P value OR 95% CI P value 

Demographic 

 

 

 
M 

 

 

 

 
 
GOF test < 0.000 0.033 0.129 

Socioeconomic 

Educational level (ref = none) 

University 0.72 [0.22–2.39] 0.596 1.56 [0.58–4.18] 0.380 0.33* [0.14–0.82] 0.017 

Technical 0.39 [0.12–1.31] 0.128 1.04 [0.41–2.63] 0.933 0.29** [0.12 - 0.75] 0.011 

High School 0.92 [0.29–2.97] 0.891 1.14 [0.46–2.79] 0.777 0.42* [0.19–0.97] 0.042 

Primary 1.12 [0.38–3.30] 0.836 1.37 [0.57–3.29] 0.484 0.48 [0.22 - 1.03] 0.061 

Income quintile (ref = I lower income level) 

 

 

 

 

 

 

 

A 

 

 

 

 

 
Psychosocial 

Social support (ref = no) 0.23*** [0.10–0.55] 0.001 3.29** [1.29–8.40] 0.013 0.23** [0.09 - 0.60] 0.003 

Social capital (ref = no) 0.88 [0.51–1.53] 0.651 1.84* [1.23–2.75] 0.030 1.09 [0.59–2.01] 0.774 

GOF test   0.014   < 0.000   0.747 

CI confidence interval; *p value < 0.05; **p value < 0.01; ***p value < 0.001; ****p value < 0.0001 

 
 

migrants [47]. However, studies on self-perceived health 

trajectories have shown that it could either remain sta- ble 

or decline over time at a similar rate as locals. This 

evidence contrast to the inverse relationship commonly 

reported in cross-sectional studies [48]. 

Regarding the psychosocial resources, previous evi- dence 

have highlighted their protective role for migrants’ health 

[6, 8]. Our results showed both risk and protective 

associations between psychosocial factors and the health 

outcomes under study. Particularly, these factors were 

associated with increased odds of DI and CM but were pro- 

tective for the remaining health outcomes. This dual effect  

has been previously suggested for migrant’s networks [49]. 

Depending on the composition of the networks, interna- 

tional migrants might be differentially exposed to healthy or 

risky behaviors (e.g., alcohol consumption determined 

 

 

 

Age 1.02**** [1.01–1.03] < 0.000 1.06**** [1.05–1.07] < 0.000 1.03**** [1.02–1.04] < 0.000 

Sex (ref = male) 1.33 [0.67–2.66] 0.410 1.01 [0.61–1.65] 0.983 1.65* [1.05–2.60] 0.029 

Ethnicity: (ref = no ethnicity) 1.62 [0.89–2.95] 0.114 0.85 [0.52–1.41] 0.532 1.29 [0.82–2.04] 0.267 

arital status (ref = single) 

Married/Cohabitant 
 

0.54 
 

[0.23–1.29] 
 

0.167 
 

0.65 
 

[0.41–1.05] 
 

0.076 0.50** [0.29–0.87] 0.014 

Separated/divorced/annuled 1.07 [0.32–3.57] 0.917 1.01 [0.57–1.80] 0.965 0.49 [0.22–1.10] 0.081 

Widow 1.66 [0.42–6.57] 0.473 0.67 [0.37–1.19] 0.169 1.50 [0.60–3.77] 0.387 

Zone (ref = urban) 0.48** [0.27–0.83] 0.009 1.13 [0.67–1.93] 0.628 0.96 [0.66–1.40] 0.848 

 

II 1.43 [0.75–2.73] 0.273 1.09 [0.66–1.78] 0.742 1.49 [0.76 - 2.92] 0.245 

III 1.43 [0.36–5.67] 0.609 0.92 [0.56–1.52] 0.758 2.44 [0.85 - 7.00] 0.097 

IV 0.54 [0.27–1.10] 0.090 0.82 [0.50–1.36] 0.446 0.99 [0.47–2.05] 0.969 

V 0.86 [0.35–2.14] 0.753 1.16 [0.68–1.97] 0.588 0.81 [0.36 - 1.80] 0.602 

Occupation (ref = does not study) 

Unemployed 
 
7.44* 

 
[1.05–52.61] 

 
0.044 

 
0.54 

 
[0.13–2.24] 

 
0.400 

 
2.61 

 
[0.52 - 13.17] 

 
0.242 

Studying 4.01 [0.52–31.04] 0.183 1.28 [0.32–5.15] 0.614 1.66 [0.38 - 7.29] 0.503 

Employed 2.98 [0.51–17.22] 0.223 0.35 [0.10–1.30] 0.118 1.03 [0.26 - 4.08] 0.966 

Studying and work 0.73 [0.07–7.47] 0.793 5.30 [0.57–49.68] 0.144 0.91 [0.15 - 5.44] 0.919 

GOF test   0.084   0.536   0.220 

ccess to healthcare (ref = none) 

Public health system affiliation 

 
2.02 

 
[0.93–4.42] 

 
0.076 

 
2.94**** 

 
[1.82–4.73] 

 
< 0.000 

 
1.41 

 
[0.68–2.96] 

 
0.357 

Private health system affiliation 3.40** [1.30–8.86] 0.012 4.99**** [2.70–9.25] < 0.000 0.77 [0.34 - 1.72] 0.521 

Other 1.11 [0.39–3.10] 0.849 2.99** [1.29–6.91] 0.011 0.74 [0.26 - 2.17] 0.593 

Doesn’t know 1.28 [0.50–3.26] 0.602 0.98 [0.38–2.57] 0.973 0.73 [0.26 - 2.11] 0.567 

GOF test   0.574   0.000   0.445 
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by social situations, religious norms and ethnic identity) [50]. 

Meanwhile, social support might differ according to the 

migrant’s characteristics, migration-related factors, social 

contexts and types of supportive social ties. There is 

literature describing the “isolation paradox”,  accord- ing to 

which migrants with poor social support were healthier than 

natives with similar isolation levels. The expected gradient 

between social support and good health has not always been 

seen in migrant population, as those with greater social 

support could also display poor health 

Table 9 Logistic regression models of activity limitations by SDH in immigrant and Chilean born 

populations   

 Activity limitations 

 Immigrant Chilean born 

 OR 95% Cl P value OR 95% Cl P value 

Demographic             

 Age 1.04*** [1.02-1.07] 0.001 1.06**** [1.05-1.06] <0.000 

Sex (ref— male) 2.13 [0.77 - 5.90] 0.146 1.18**** [1.12-1.24] <0.000 

Ethnicity: (ref—no ethnicity)  2.25' [1.13-4.50] 0.021 1.17*** [1.07-1.28] 0.001 

Marital status (ref— single)       

Married/Cohabitant 0.24** [0.09-0.62] 0.003 0.42**** [0.39-0.45] <0.000 

Separated/divorced/annuled 0.15** [0.04 - 0.55] 0.004 0.54**** [0.48-0.60] <0.000 

Widow 1.67 (0.46-6.01] 0.434 0.89* [0.81-0.98] 0.014 

Zone (ref= urban) 0.69 [037-1.28) 0.239 1.04 [096-1.12] 0.384 

GOF test   <0.000   <0.000 

Socioeconomic       

 Educational level (ref—none)       

 University 0.36 (0.10- 1.27] 0.112 0.22**** [0.18-0.27] <0.000 

Technical 0.20* [0.43 - 0.90] 0.037 0.22 [0.18-0.27] 0.057 

High School 1.03 (0.31 -3.43] 0.958 0.29 [026-0.34] 0.235 

Primary 0.67 [0.20 - 2.30] 0.527 0.38 [0.33-0.43] 0.604 

Income quintile (ref= lower income level)       

II 0.71 [0.31 - 165] 0.434 0.93 [0.86-1.01] 0.083 

III 4.23 [089 - 19.98] 0.069 0.85**** [0.77-0.93] <0.000 

IV 0.98 [0.31-308] 0.975 0.79**** [0.71-0.88] <0.000 

V 1.12 [0.38 - 3.33] 0.840 0.73**** [0.63-0.84] <0.000 

Occupation (ref = none)       

 Studying or/and employed 1.66 [0.38 - 7.29] 0.503 0.01**** [0.00-0.02] <0.000 

GOF test   0.220   <0.000 

Access to healthcare (ref = none)       

 Public health system affiliation 1.32 [0.34-5.18] 690 1.33 [099-1.79 0.058 

Private health system affiliation 1.21 [0.32 - 4.67] 0.777 0.95 [068-1.31] 0.740 

Other 0.55 [0.08 - 3.55] 0.527 1.21 [0.85-1 74] 0.292 

Doesn't know 1.45 [0.38 - 5.54] 0.584 1.15 [080-1.68] 0.450 

GOF test   0.445   <0.000 

Psychosocial       

 Social support (ref= no) 0.13**** [0.05-0.35] < 0.000 1_06 [0.83-1.35] 0.648 

Social capital (ref—no) 0.72 [0.29-1.81] 0.484 0.83**** [0.76-0.90] <0.000 

GOF test   0.747   <0000 

Cl confidence Interval; *p value <0.05; **p value <0.01; ***p value <0.001; ****p value 

<0.0001;    
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outcomes [51]. Moreover, the CASEN survey asks if the 

participant was under treatment in the past 12 months for 

CM. Thus, the association might result from the positive 

influence of social networks on health care utilization and 

health seeking behavior. Similarly, having health insurance 

could lead to increased access to diagnosis and treatment 

[52], which could explain the association between CM and 

healthcare affiliation, as these priority conditions are cov- 

ered by the “Explicit Health Guarantees” of the Chilean 

health care system.
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Table 10 Logistic regression models of health outcomes by migration-related factors in immigrant population 

Negative Self-perceived health Chronic morbidity Disability 
  

 

OR 95% CI P value OR 95%CI P value OR 95% CI P value 

sex + age + 

Country of Origin (ref = Peru) 

 

 

 
S 

 

 
Time of residencia (ref = 2010 or later) 

2009–2000 0.25* [0.06–0.99] 0.048 0.63 [0.22–1.77] 0.375 2.89* [1.04–8.04] 0.042 

1999 or before 0.45 [0.05–4.22] 0.481 1.66 [0.43–4.60] 0.324 11.04**** [3.65–33.40] < 0.000 

GOF test   < 0.000   < 0.000   < 0.000 

CI confidence Interval; *p value < 0.05; **p value < 0.01; ***p value < 0.001; ****p value < 0.0001 

 

The present study contributes to the current under- 

standing of the healthy migrant effect by comparing 

international migrants and the local population from a 

population-based secondary analysis. Our findings pro- 

vide an insight of the influence of access to healthcare and 

psychosocial factors on migrant’s health status, beyond the 

influence of socioeconomic factors already described in 

previous research in Chile. This new evidence sheds light 

on plausible underlying mechanisms that produce health 

disparities between these populations and brings attention 

to its importance for health planning. However, the study 

has important limitations including the cross- sectional 

dataset that does not allow us to identify causal associations 

or detect changes over time of residence in the country 

among migrants. Estimations were based on self-reported 

data without medical confirmation and we used treatment 

for the past 12 months as a proxy of having chronic morbidity 

as available in the survey, since access to treatment in Chile 

requires a proven medical diagnosis. In addition, the 

CASEN survey does not pro- vide data of behavioral and 

occupational risk factors to better understand the 

prevalence of long-term condi- tions. Moreover, it was not 

possible to include other psy- chosocial variables in the 

analysis, given that the survey did not ask for other 

indicators beyond social capital and social support, which 

restricted a more comprehen- sive analysis of this SDH. 

Similarly, we lacked additional migratory variables, such as 

reasons for migrating or risks involved during transit. 

Furthermore, it is pos- sible that some migrants did not 

report that they were born abroad or those with irregular 

administrative status might have chosen not to participate. 

Therefore, migrants who experience greater social 

vulnerability might not be 

fully represented in this survey and their social deter- 

minants of health were not fully studied in this analysis.  

Future research should analyze migration trajectories,  

examining risks factors and health outcomes over time 

with longitudinal studies. The HME needs to be compre- 

hensively tested by specific causes of morbidity from the 

SDH approach. Given the heterogeneity of the migrant 

population and the diversity of exposures they might face 

during the migration process, longitudinal studies in this 

matter could more effectively inform about the existence 

and relevance of the HME. 

Our findings have practical implication towards inclu- sive 

public health responses. There is a number of SDH that 

could be targeted from a public health perspective, such as 

unemployment, type of affiliation to the health- care 

system and psychosocial factors. These could be 

potentially modified by migrant-sensitive intersectoral 

actions and contribute to leaving no one behind in terms of 

healthcare and health status. Any initiative towards the 

social integration and the protection of the health of 

migrant communities should be based on equity and 

human rights approaches at both local and national level. 

For instance, it is necessary to foster social protection 

strategies and counteract socioeconomic vulnerability and 

poor living conditions that might result from unem- 

ployment and social marginalization regardless of immi- 

gration status. Public health efforts should also address 

barriers to healthcare affiliation and  promote  effec- tive 

access and use of healthcare for everyone regard- less of 

country of origin. Finally, the above-mentioned should be 

integrated with psychosocial support-based activities, 

while encompassing community based-inter- ventions, 

intercultural competence in health care and 

Venezuela 2.57 [0.29–22.78] 0.395 1.91 [0.43–8.89] 0.395 –  

Haiti 4.67* [1.31–16.66] 0.018 –   2.88* [0.15–7.19] 0.024 

Colombia 0.57 [0.05–6.25] 0.645 1.08 [0.34–3.45] 0.891 0.67 [0.11–3.99] 0.658 

Argentina 0.29 [0.02–4.64] 0.380 1.42 [0.59–3.42] 0.420 0.13** [0.03–0.58] 0.008 

Other countries in 1.26 [0.20–7.85] 0.802 2.09 [0.68–6.01] 0.200 0.44 [0.13–1.49] 0.186 

South America 

Others 
 

3.86 
 

[0.45–32.77] 
 

0.214 
 

1.90 
 

[0.66–5.47] 
 

0.232 
 

0.79 
 

[0.31–2.04] 
 

0.625 

 



 

  56 

 
Table 11 Logistic regression models of health status outcomes by SDH in the Chilean born population 

  Self-perceived bad health   Chronic morbidity   Disability   Activity limitations 

 OR 95% Cl P value   OR 95% Cl P value   OR 95% Cl P value   OR 95% Cl P value 

Demographic   

 Age 1.03**** [1.03 - 1.041] < 0.000  1.06**** [1.05 - 1.061 < 0.000  1.04**** [1.04-1.041] <0.000  1.06**** [1.05-1.06] <0.000 

Sex (ref = male) 1.18**** [1.13-1.24] < 0.000  1.54**** [1.48 - 1.59] < 0.000  1.05** [1.02-1.101] 0.002  1.18**** [1.12-1.24] <0.000 

Ethnicity: (ref = no ethnicity) 1.16** [1.05 - 1.28] 0.003  0.99 [0.93- 1.05] 0.696  1.22**** [1.13-1.311] < 0.000  1.17*** [1.07-1.28] 0.001 

 Marital status (ref—single) 
               

Married/Cohabitant 0.84**** [0.78 - 0.89] <0.000  0.94** [0.91 -0.98] 0.007  0.55**** [0.52-0.581] <0.000  0.42**** [0.39-0.45] <0.000 

Separated/divorced/annuled 0.93 [0.84 - 1.03] 0.161  0.98 [0.93 - 1.04] 0.526  0.64**** [0.60-0.69] <0.000  0.54**** [0.48-0.601 <0.000 

Widow 0.85*** [0.77-0.94] 0.001  1.06 [0.99 - 1.13] 0.107  0.90** [0.84-0.981] 0.009  0.89** [0.81-0.98] 0.014 

Zone (ref = urban) 1.08** [1.00-1.17] 0.004  1.04 [0.98-1.09] 172  1.00 [0.93-1.08] 0.971  1.04 [0.96-1.12] 0.384 

GOF test 
  <0.000    <0.000    <0.000    <0.000 

Socioeconomic   

Educational level (ref—none)  

 University 0.34**** [0.29-0.39] <0.000  0.55**** [0.49 - 0.62] < 0.000  0.24**** [0.21-0.27] <0.000  0.22**** [0.18-0.27] <0.000 

Technical 0.38**** [0.33-0.45] < 0.000  0.60**** [0.53 - 0.69] <0.000  0.27**** [0.23-0.31] <0.000  0.22 [0.18-0.27] 0.057 

High School 0.46**** [0.41-0.52] < 0.000  0.60**** [0.54-0.68] < 0.000  0.29**** [0.26-0.32] <0.000  0.29 [0.26-.334] 0.235 

Primary 0.61**** (0.54-0.69] 0.000  0.74**** [0.66-0.831 < 0.000  0.39**** [0.36-0.441 <0.000  38 [0.33-0.43] 0.604 

Income quintile (ref— lower income level) 

II 0.89** [0.82-0.97] 0.005  1.00 [0.95 • 1.05] 913  1.00 [0.91-1.03] 0.310  0.93 [0.86-.001] 0.083 

III 0.84**** [0.78-0.92] < 0.000  0.99 [0.94 • 1.05] 0.742  0.94 [088-1.00] 0.074  0.83**** [0.77-0.93] < 0.000 

IV 0.73**** [0.66-0.81] < 0.000  0.97 [0.91-1.03] 270  0.83**** [0.78-0.89] < 0.000  0.79**** [0.71-0.88] <0.000 

V 0.52**** [0.46-0.59] < 0.000  0.97 [0.90-1.05] 0.498  0.76**** [0.69-0.85] <0.000  0.73**** [0.63-0.84] < 0.000 

Occupation (ref—does not study)  

 Unemployed 2.23**** [1.72-2.89 0.000  0.80**** [0.67 - 0.97 < 0.000  3.04**** [2.49-3.70] <0.000  0.04**** [0.02-0.07] < 0.000 

Studying 1.13 [0.87-1.46] 0.350  0.87 [0.72-1.05] 0.151  2.15**** [1.74-2.67] <0.000  0.19**** [0.01-0.04] < 0.000 

Employed 1.21 [0.93-1.57] 0.152  0.51**** [0.43-0.62] < 0.000  1.44**** [1.18-1.741 <0.000  0.01**** [0.01-0.02] < 0.000 

Studying and work 1.61* [1.10-2.37] 0.015  0.63**** [0.50 - 0.79] < 0.000  2.11**** [1.56-2.851 < 0.000  0.01**** [0.00-0.02] < 0.000 

GOF test 
  0.011    <0.000    < 0.000    < 0.000 

Access to healthcare (ref—none)  

 public health system afliation 1.01 [0.82-1.24] 0.944  1.83**** [1.60-2.10] < 0.000  1.24** [1.05-1.47] 0.010  1.33 [0.99-1.79 0.058 

Private health system affiliation 0.85 [0.66-1_09] 0.195  1.91**** [1.62-2.24] < 0.000  1.03 [0.85-1.24] 0.757  0.95 [0.68-1.31] 0.740 

Other 0.91 [0.70-1.19] 0.470  1.65**** [1.40 -1.95] 0.000  1.02 [0.83-1.25] 0.876  121 [0.85-1.74] 0.292 

Doesn't know 89 [0.67-1.19] 0.437  1.21 [1.00 - 1.47] 0.045  1.13 [0.90-1.42] 0.302  1.15 [0.80-.668] 0.450 

GOF test     0.002       <0.000       <0.000       <0.000 

 

 

 



 

  57 

Table 11 (continued)  
 
Self-perceived bad health Chronic morbidity Disability Activity limitations 

 

 OR 95% CI P value  OR 95% CI P value  OR 95% CI P value  OR 95% CI P value 

Psychosocial 

Social support (ref = no) 

 

0.62**** [0.50–0.76] 

 

< 0.000 

  

1.16 

 

[0.98 - 1.37] 

 

0.079 

  

0.87 

 

[0.72–1.05] 

 

0.137 

  

1.06 

 

[0.83–1.35] 

 

0.648 

Social capital (ref = no) 0.80****          [0.74–0.87] < 0.000  1.21**** [1.15–1.27] < 0.000  0.97 [0.90–1.03] 0.319  0.83**** [0.76–0.90] < 0.000 

GOF test 0.384   < 0.000   0.001   < 0.000 

CI confidence Interval; *p value < 0.05; **p value < 0.01; ***p value < 0.001; ****p value < 0.0001

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 12 Logistic regression models of health outcomes if being an international immigrant sequentially adjusted by SDH 

Health outcome 

Model 1  

Crude OR of being migrant 
  

Model 2  

Adjusted OR by demographics 
  

Model 3  

Adjusted OR by demographics 

+ SES 

  

Model 4  

Adjusted OR by demographics 

+ SES +access to health care 

  

Model 5  

Adjusted OR by 

demographics + SES +access 

to health care psychosocial 

  OR [C195%]  p   OR [C195%] p   OR [C195%1 p   OR [C195%] p   OR [C195%] p 

Negative Self-perceived health 0.66* [0.45-0.96]  0.031  
0.90 [0.62-1.33] 0.638  

1 .10 [0.71-1.60] 0.752  
1.1 [0.71-1.64] 0.716  

1.36 [0.81-2.28] 0.252 

Chronic morbidity 0.30**** [0.26-0.35]  
< 0.000  

0.43**** [0.36-0.51] 
< 0.000  

0.50**** [0.42-0.61] 
<0.000  

0.54**** [0.45-0.67] 
<0.000  

0.61** [0.44-0.841 
0.003 

Disability 0.45**** [0.34-0.60]  < 0.000  
0.66** [0.50-0.87] 0.004  

0.80 [0.57-1.05] 0.103  
0.80 [0.58-1.08] 0.138  

0.94 [0.55-1.62] 0.835 

Activity limitations 0.44** [0.25-0.80]  
0.007   

0.80 [0.46-1.53] 
0.560   

1 .10 [0.49-2.50] 
0.812   

1.2 [0.51-2.70] 
0.719   

2.1 7 [0.82-5.76] 
0.121 

C/ confidence Interval; *p value<0.05; **p value<0.01; ***p value<0.001; ****p value<0.0001 
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evidence-based migration policies. These practical impli- 

cations could be useful tools for encouraging collabora- tive 

alliances and policy making at regional level in Latin 

American region. 

Conclusions 
The present study revealed an unadjusted advantage on 

health status among international migrants residing in 

Chile compared to the local population. Conversely, when a 

SDH approach was applied for adjustment, the healthy 

migrant effect disappeared for almost all health outcomes in 

our study. Being an international migrant remained pro- 

tective for chronic morbidities, which might reflect the 

health gap from the advanced epidemiological transition 

experienced in Chile where NCDs represent the main pub- 

lic health issues. These findings bring attention to the need of 

further research on health disparities between interna- 

tional migrants and locals, while considering the diverse 

exposures during the migration process that could dissolve 

this health advantage over time. Our findings highlight the 

need to deepen the HME by cause-specific morbid- ity, 

particularly chronic conditions and their risks factors. This 

knowledge could be useful for health care practition- ers and 

policy makers to develop a more comprehensive 

understanding of how variables like unemployment, affili- 

ation to the health system and psychosocial factors may 

shape migrants’ health over time. It could be relevant for 

both policy and practice at health system level in Chile and 

more broadly in the Latin American region, especially for 

the purpose of “leaving no one behind in health protection”. 
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4. Chapter 3 Primary data collection analysis on 

cardiovascular health outcomes 
 

This chapter represents the third sub-study of the dissertation and contains the results from 

the primary data collection performed during COVID-19 pandemic, in which cardiovascular 

diseases and risks factors were studied. A community-based survey comprised by sections of 

social determinants of health was analyzed following the statistical methods of the previous 

chapter (other methodological details can be found in Annex 1) to answer the following 

question: is there a healthy migrant effect on cardiovascular diseases and cardiovascular 

risk factors in Chile, and how does this effect vary according to social determinants of 

health? The main hypothesis of the study was: 

 

H 1.0 due to the healthy migrant effect, there is a lower proportion of cardiovascular disease 

and cardiovascular risk factors in international migrants compared to the Chilean local 

population (crude or unadjusted comparison). Further hypotheses to devolve into the 

influence of social determinants of health were also proposed: H 1.1. the healthy migrant 

effect disappears after adjusting for demographic determinants (sex, age, ethnicity) and is 

attenuated after sequentially adjusting by socioeconomic determinants (educational level, 

income, occupational participation); H1.2. The healthy migrant effect is attenuated after 

adjusting by access to health care determinants (insurance and access barriers); H.1.3. The 

healthy migrant effect is attenuated after adjusting by psychosocial determinants (stress, 

discrimination, social capital, and social support).  

 

The proposed general objective when conducting this study was to analyze the existence of 

the healthy migrant effect on cardiovascular diseases and cardiovascular risk factors among 

international migrant population vs. Chilean local population, and the associated social 

determinants (demographic, socioeconomic, access to health care, psychosocial, and 

migratory related factors.).  

 

As part of the doctoral dissertation were conducted specific objectives to test de hypothesis 

and delve into the cardiovascular health of international migrants including: i) the description 

of above-mentioned social determinants of health in international migrant population 

residing in Chile; ii) comparison of the crude cardiovascular outcomes between the 

international migrant population and Chilean population; iii) analysis of each set of social 

determinants association with cardiovascular outcomes in both populations; iv) analysis of 

the healthy migrant effect on cardiovascular health outcomes adjusted by each set of social 

determinants of health (demographic, socioeconomic, access to health care, psychosocial.).  

 

4.1.Methodological Annex of primary data collection  

 

4.1.2. Context of the study 

 

This study was embedded in a wider project Fondecyt Regular No. 1201461 entitled “Living 

and health trajectories of international migrants to Chile: how do they compare to the locals 

and what are their costs related to the healthcare system?” whose principal investigator is 
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Dr. Baltica Cabieses, PhD, supervisor of this dissertation. The present study was part of the 

second objective of the Fondecyt project (sub-study 2) which consist in a longitudinal 

community survey with a follow-up at 12 months from baseline participation. However, the 

source of data for this study was the baseline participation of the community survey. The 

sub-study 2 aimed to measure social conditions, access to health care and health outcomes 

including chronic diseases. Although, the instrument of the Fondecyt project was not 

exclusively designed for cardiovascular research, under the heading of chronic conditions 

there were questions for cardiovascular diseases and its risk factors.   

 

4.1.3.  Type of study and study design  

 

This is a quantitative observational analytical cross-sectional study. As above-mentioned the 

study was performed with baseline data collected during 2021-2022. Before data collection, 

the instrument was designed by the research team of the Fondecyt project based on questions 

from the CASEN 2017 survey, ENS 2017 and scales aimed for migrants. The instrument was 

reviewed and piloted by researchers and collaborators of the project. In addition, the process 

of recruiting and training the interviewers was be carried out by researchers involved in 

design and piloting the instrument. The study was carried out in 3 boroughs of Metropolitan 

areas of Santiago de Chile during the coronavirus diseases 2019 (COVID-19) pandemic. The 

communes La Pintana, La Granja and San Ramón are characterized by high rates of 

multidimensional poverty and social vulnerability (219). During the pandemic the boroughs 

reached high infection and mortality rates due to COVID-19 (105). Participants were 

recruited through institutional and community approaches during lockdowns and gradual 

easing of mobility restrictions, which will be detailed in further sections. The survey was 

conducted by a trained interviewer to an adult who voluntary provided data on him/herself 

and members of the household. The survey was carried out during 40-60 min with an 

individual semi-structured interview mode through WhatsApp video-call or in person if the 

sanitary situation allowed it. Before data collection, participants were informed of the 

purpose of the study, data protection and voluntary participation. In compliance with ethical 

guidelines of the principles of the Declaration of Helsinki, the informant consent was signed 

by the participant. The Fondecyt Regular project was approved by the Ethics Committee of 

the Faculty of Medicine of The Universidad del Desarrollo and the Ethics Committee of the 

Servicio de Salud Metropolitano Sur Oriente. 

 

4.1.4.  Study population 

 

This study included international migrants residing in La Pintana, La Granja and San Ramón, 

as well as Chileans residing in these boroughs as a control group. The universe of 

international migrants was made up of all international migrants residing in La Pintana 

(n=2.935), La Granja (n= 3.587) and San Ramón (n=2.742). These boroughs were selected 

due to their association with Padre Hurtado Hospital, which is adjoint with the Faculty of 

Medicine of the Universidad del Desarrollo. The latter favored the viability of the study, 

since it supported institutional recruitment during lockdowns, thanks to the agreements with 

borough’s health departments. The sample calculation from the Fondecyt project proposal 

was used. The sample was estimated for categorical variables with maximum uncertainty, 

with an expected proportion of 50%, confidence level of 95% and precision of 3% (epidat 
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4.1). The viable sample size was n=1.650 international migrants and n=1.650 Chileans as 

control group, that is n=550 migrants and n=550 Chileans per commune. Following the 

inclusion criteria: 1) commune resident; 2) over 18 years of age; 3) be an international 

migrant and 4) speak Spanish or Creole; as exclusion criteria 1) pregnancy, to avoid the 

influence of pregnancy on cardiovascular events and risks factors, since pregnancy-

associated diagnoses were not comparable to the chronic conditions under study. In addition,  

self-report did not allow to confirm if the health condition had an acute onset or was 

underdiagnosed (220).  

 

The study followed a non-probabilistic sampling since migrant population represent a “hard 

to reach population” with whom access, and trust challenges are faced (215). The lack of data 

of their geographical distribution, constant mobility of this population limited a probabilistic 

sampling (216). Since the traditional sampling methods for general populations from 

“Western, Educated, Industrialized, Rich and Democratic Societies” are not applicable for 

international migrants residing in these boroughs (217). The respondent-driven sampling was 

chosen given that is aimed at hidden population, this is a rigorous non-probabilistic method 

in which unbiased estimates are produced from a sample of referrals (221). This method 

meets conditions such as being supported by  migrants, avoid exposure to being identified, 

and it generates trust for participation (216). The initial recruitment consisted of "seeds" 

selection which are the initial participants of the survey, chosen for convenience according 

to the access to contact them as well as the diversity and size of their social network. These 

first recruits were informed about the purpose of the study, ethical considerations and 

inclusion criteria so that they could invite 3 people among their close contacts  (221). Despite 

the "seeds" were selected intentionally, the method has been considered a pseudo-random 

sampling, since each participant recruits randomly 3 potential participants from their social 

network, acting as quotas that might reduce the risk of differential recruitment (221). 

Evidence suggest that after approximately six "waves" of selection, the resulting sample will 

be randomly selected and will have stable characteristics. Thus, reaching a balance not 

influenced by the initial intentional selection of the "seeds" (222).   

 

The initial recruitment to select the “seeds” of the respondent driven sampling follow these 

strategies: i) the migrant referent from the Padre Hurtado Hospital (in charge of giving 

orientation to migrants of the boroughs) provided a random list of 60 migrants who have 

attended the hospital in the last year (10 women and 10 men per commune); ii) in parallel,  

migrants organization from each commune were contacted, providing a list of 10 people 

residing in each borough  (5 women and 5 men per commune). Both mechanisms initiated 

the intentional sampling process and followed a snowball strategy, where first participants 

were asked to provide 3 quotas of new potential participants, following recommendations of 

sex, age and country of origin distribution if possible. During the recruitment process we 

aimed to obtain similar proportions of men and women, age groups and main countries of 

origin, according to the available national estimations at that time (INE 2020) (Table 13.): 

 

Table 13. Distribution of sex, country of origin and expected age in the sample of 

international migrants. 

 

 Proportion of international 

migrants INE 2020 

n in sample 
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Sex 

Women 48.8% 792 

Men 51.2% 858 

Country of Origin (Top 4) 

1. Venezuela 30.5% 512 

2. Peru 15.8% 264 

3. Haiti 12.5% 215 

4. Colombia 10.8% 182 

Others 30.4% 477 

Age 

18-29 years 33.3% 545 

30-39 years 29.7% 495 

40-64 years 24.2% 396 

>65 years 2.8% 50 

Efforts were made to complete the remaining 164 participants with people over 65 years 

of age 

 

4.1.5. International migrant recruitment  

 

There were diverse strategies adjusted to the sanitary situation during COVID-19 pandemic 

(March 2021-november 2022). During lockdown the recruitment was carried out mainly 

remotely, first contacting the people of the above-mentioned lists. We continued with other 

strategies specific to the community dynamics and institutional context of each commune. 

Noteworthy, the recruitment was constant over time and the strategies were adapted to reach 

population regardless of their migratory status, time of residence and health insurance. All 

the strategies were translated into Creole to provide detailed information of the project to 

Haitian migrants. As well as, included information of migrant organizations and institutional 

support to counteract mistrust, stigmatizing discourses during elections, uncertainty and 

among others, impacting their willingness to participate.  

 

Recruitment strategies were performed as follows: i) migrant and pro-migrant organizations: 

migrant leaders were contacted to support the dissemination of the project remotely; ii) 

snowball: following the respondent driven principles, participant that were recruited from 

other sources referred another potential participants that were further contacted by recruited 

of the study; iii) COVID-19 vaccination campaigns and primary health care centers: 

considering the mobility restrictions and agreements with the borough’s health departments, 

this strategy allowed face-to-face recruitment and surveys. Different health facilities located 

in high migrant concentration areas were reached a context of mutual trust; iv) community 

recruitment: when mobility restrictions were reduced, diverse settings such as common pots, 

free fairs, public transportation, among others were visited for recruitment purposes. After 

lockdowns this strategy led to a better understanding of the borough’s dynamics, since 

neighborhood councils were supporting the strategy which was coupled with community 

recruiters residing in the commune; v) pro-migrant organization events: in order to provide 

a safe environment for recruitment regardless of the administrative status, the strategy was 

executed when diverse guidance was provided by the organizations (migratory 

regularization, social integration, health education); vi) institutional referrals: besides the first 
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referrals for the respondent driven “seeds”, social workers and advisors from the migrant 

support offices provided referrals to be contacted by the study recruiters. This strategy led us 

reach migrants that were asking for institutional support due to their social vulnerability 

regardless of the migratory status. In addition, recruiters were also placed in these locations 

to share posters and detailed information to potential participants going to the offices of 

community development.  

 

4.1.6.  National population recruitment  

 

The control group comprised by Chileans was recruited through some shared strategies with 

migrant population and other specific approaches for local population, including: i) snowball:  

following the respond driven principles, first seeds representing community leaders were 

asked to refer potential participants. In addition, participants from other sources were also 

encouraged to refer people from their networks ii) social network posting: digital posters 

were shared on institutional social networks of each borough and disseminated by other 

institutional-related networks. As well as Facebook groups for sales, community councils 

and community leaders. iii) vaccination campaign and primary health care facilities: this 

strategy was initially piloted and implemented among national population when mobility was 

restricted. The strategy which was shared with migrant population was adapted to the 

differences among these populations; iv) community recruitment: collaborative approaches 

implemented during the sociosanitary crises such as common pots and neighborhood 

meetings led to recruit locals from diverse focal points. Overall, these strategies allowed to 

diversify the sample and reach both populations during COVID-19, however there are 

limitations and risk of bias detailed in the fifth chapter of the dissertation.  

 

4.2.1.  Data collection 

 

The survey was conducted as a personal interview by trained interviewers in person or 

virtually. When the survey was face-to-face, it was in a private place without environmental 

disturbances, at a time agreed with the participant. Virtual surveys were carried out on a 

secure video-call platform (e.g., Whatsapp, zoom), using visual aids to guide the interviewee 

and resemble the face-to-face situation. Previous studies have implemented remote data 

collection in migrant population (138, 163, 223), thus the modality has been positioned as a 

way to continue research in the context of COVID-19 pandemic (224). Internet-mediated 

research modalities stand out for being useful and versatile tools for members of the so-called 

“hard to reach populations”, since video-calls allow real time communication during flexible 

schedules and places preferred by the participant (225). As ethical compensation, each 

participant was compensated with $4,000 Chilean pesos to cover the time spent. 

 

4.2.2. Study variables 

 

The main outcomes of the study were the prevalence cardiovascular diseases and its risks 

factors. Since the study stands in the social determinants of health perspective, these represent 

the main explanatory variables for stratified analysis and adjustments (further detailed in 

subsequent sections).  
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4.2.3.  Dependent variables 

 

Self-report of cardiovascular diseases: i) acute myocardial infarction; ii) cerebrovascular 

accident. Self-reported cardiovascular risk factors: i) type 2 diabetes mellitus; ii) 

hypertension; iii) obesity; iv) dyslipidemia; v) alcohol consumption; vi) tobacco use; vii) low 

physical activity; viii) low fruit and vegetable consumption (Table 14.).  

 

4.2.4.  Independent variables 

 

The explanatory variables were mainly made up of social determinants of health: i) 

demographic determinants (sex, age, ethnicity); ii) socioeconomic determinants (educational 

level, occupational participation, income); iii) access to health care determinants (affiliation 

and barriers in accessing the health care); iv) psychosocial determinants (discrimination, 

stress, social capital and social support); v) migratory-related determinants (country of origin, 

time of residence). (Table 14.) 

 

4.2.5.  Instrument 

 

The questionnaire was design by researchers of the Fondecyt project, this instrument was 

aimed to evaluate the social conditions and health outcomes of Chilean and migrant 

population. Its design was based on the Chilean National Socioeconomic Characterization 

Survey (CASEN 2017), the health national survey (NHS) called Encuesta Nacional de Salud 

(ENS 2017)  and complementary scales to delve into international migrants. The 

questionnaire was not restricted to cardiovascular research since it was embedded in a wider 

project, however, it provides data to test the hypothesis on healthy migrant effect. As well 

as, included items to characterize the sample from the social determinants of health 

perspective and self-reported data of cardiovascular disease and risk factors. The instrument 

contained five sections: i) personal and demographic information of the household informant 

and the family group; ii) migration process; iii) health outcomes; iv) psychosocial dimension; 

v) health access and use applicable for insured peopled and those who were not yet. The 

survey was available in Spanish and Creole, the latter was conducted by a member of the 

research team that was fluent in Creole. Sections and items considered in this study are 

detailed below, including design or adaptation when needed: 

 

Section I: included demographic determinants sex (women/men), age (continuous 

and categorized: 18-29, 30-49, 50-64, >65 years old) and ethnicity background 

(yes/no). The latter was determined by self-reported aboriginal ethnicity belonging to 

which the participant identifies. Socioeconomic determinants were made up of 3 

variables: educational level, occupational participation and income. To determine the 

educational level, the participant selected between none, primary, secondary, 

technical and university. While the income was quantitatively measured with the self-

reported average household income. In turn, the income was categorized into four 

categories: below $400.000 which is the national minimum wage, followed by 

400.000-700.000, 700.000-1.000.000 and more than 1.000.000.000. Occupational 

participation was determined according to whether they were employed, unemployed 

or inactive (e.g., housewife or student).  Access to health care was measured 
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according to the type of insurance as none, public system, private system and other. 

People affiliated to the public system were asked to specify the FONASA group (A, 

B, C, D, don’t’ know).  In addition, self-report of barriers in accessing to the health 

care (yes/no) were asked, and barriers were classified as: don’t know where to 

consult, unavailable appointment, geographical barrier, had an appointment but was 

not attended, was not treated respectfully and other. (Table 14.). 

 

Section II included migratory-related determinants in which the date of arrival was 

asked and categorized as 0-5 years, 4-6 years, 7-9 years, 11-20 years and over 20 

years. The country of origin was asked according to the intraregional pattern and 

categorized as Peru, Colombia, Venezuela, Ecuador, Haiti, Bolivia, Dominican 

Republic and other. In addition, the visa of arrival was asked and categorized as 

tourist visa, democratic responsibility visa, labor opportunities visa, family 

reunification visa, non-authorized entry and other. Lastly the current migratory status 

was asked according to the type of visas available in 2021 (permanent residence, labor 

visa, temporary visa, tourist visa, pending visa, irregular and other. (Table 14.). 

 

Section III included cardiovascular diseases and risk factors collected through self-

report of previous medical diagnosis or treatment for the condition. This method has 

been previously used in international migrant literature (160, 164, 177, 226-228). 

This section was based on self-report questions of population surveys that include 

self-report of treatment (CASEN) and diagnosis (NHS). Additionally, the household 

informant provides data of cardiovascular outcomes of another closer adult (e.g., 

partner) living in the household (Table 14.). 

 

a) Cardiovascular diseases: previous history of diagnosis or treatment for acute 

myocardial infarction (yes/no), cerebrovascular accident (yes/no). 

b) Cardiovascular risk factors: previous history of diagnosis or treatment for 

hypertension (yes/no), type II diabetes mellitus (yes/no), dyslipidemia (yes/no), 

obesity (yes/no).  

c) Behavioral risk factors: low physical activity was determined by answering yes/no to 

moderate or high intensity physical activity for at least 30 minutes, more than 3 times 

per week. Tobacco and alcohol consumption were determined by current consumption 

within the last month (yes/no). Moreover, in this section participants were asked to 

specify time, frequency, dose and reasons for consumption these details could be 

explored in further analysis of behavioral risk in depth. Low fruit and vegetable intake 

queried by the number of daily servings of fruits and vegetables during a typical week. 

The intake was categorized if they consume less than 5 servings per day and equal or 

more than 5 servings per day (yes/no). 

 

Table 14. Design methodology for cardiovascular diseases and cardiovascular risk factors 

questions.  

 

CVD 

variables 

Variable 

operationalize

d 

Question in the Fondecyt 

survey 

Comparable to population-

based surveys 
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Acute 

myocardial 

infarction  

(yes/no) 

 

Dichotomous 

variable 

1=Yes 

0=No 

Combined question diagnosis 

or having received treatment 

 

Based on: 

ENS: cardiovascular module 

(d1_F1 and d3) 

CASEN: health module (s28) 

CASEN 2017 

Have been in medical treatment 

for the past 12 months: 

Question s28 answer option 5  

ENS 2017 

Medical diagnosis d1_F1 or 

having received treatment for 

AMI d3 

Cerebrovascul

ar accident 

(CVA) 

(yes/no) 

 

Dichotomous 

variable 

1=Yes 

0=No 

Combined question diagnosis 

or having received treatment 

 

Based on: 

ENS: cardiovascular module 

(d4 and d6). 

CASEN: health module (s28) 

CASEN 2017 

Have been in medical treatment 

for the past 12 months: 

Question s28 answer option 17 

ENS 2017 

Medical diagnosis d4 or having 

received treatment for stroke d6. 

CVRF 

variables 

 Question design in 

international migrant 

survey 

Comparable to population-

based surveys 

Hypertension 

(HTN) 

(yes/no) 

 

Dichotomous 

variable 

1=Yes 

0=No 

 

Combined question diagnosis 

or having received treatment 

 

Based on: 

ENS: module XVI (h2 and h4) 

CASEN: health module (s28) 

CASEN  2017 

Have been in medical treatment 

for the past 12 months: 

Question s28 answer option 1 

ENS 2017 

Medical diagnosis h2 or having 

received treatment for AMI h4 

Diabetes 

mellitus 

(T2DM) 

(yes/no) 

 

Dichotomous 

variable 

1=Yes 

0=No 

Combined question diagnosis 

or having received treatment 

 

Based on: 

ENS: module XVII (di3 and 

di5) 

CASEN: health module (s28) 

 

CASEN 2017 

Have been in medical treatment 

for the past 12 months: 

Question s28 answer option 3  

ENS 2017 

Medical diagnosis di3 or having 

received treatment for DM di5. 

Dyslipidemia 

(DLD) 

(yes/no) 

 

Dichotomous 

variable 

1=Yes 

0=No  

Combined question diagnosis 

or having received treatment 

 

Based on: 

ENS: module XVIII (dis2 and 

dis4) 

ENS 2017 

Medical diagnosis dis2 

Having received dis4 treatment. 

Obesity 

(yes/no) 

 

Dichotomous 

variable 

1=Yes 

0=No 

 

Self-report nutritional status*  

 

Based on: 

ENS: module XI (n3) 

 

ENS 2017 

Self-report of nutritional status 

n3. Has a doctor, nurse, or other 

health professional ever told you 

that you are overweight?  

*Anthropometric measurements 

were not used to keep 
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consistency with self-report 

methodology 

Tobacco 

consumption 

(yes/no) 

 

Dichotomous 

variable 

1=Yes 

0=No  

Asking for current 

consumption and daily doses  

 

Based on:  

ENS: module XIV smoking 

(ta3 and ta4) 

ENS 2017 

current consumption ta3 

daily consumption ta4 (for future 

analysis) 

Alcohol 

consumption 

(yes/no) 

 

Dichotomous 

variable 

1=Yes 

0=No  

Asking for current 

consumption and average 

amount of consumption 

 

Based on:  

ENS: module VII (m7p6 and 

m7p4) 

ENS 2017 

Current consumption last 7 days 

m7p6 

Average amount of consumption 

m7p4 (for future analysis) 

Low fruits and 

vegetable 

intake 

(yes/no) 

 

Dichotomous 

variable 

1=Yes 

0=No  

It is evaluated by daily 

consumption of fruits and 

vegetables and classified with 

world health recommendation 

>5 servings or ≥ 5 servings 

 

Based on:  

ENS: module XII fruits (die6, 

die7) and vegetables (die8, 

die9) 

ENS 2017 

fruit consumption typical week 

die6 and servings on one of those 

days die7 

 

fruit consumption typical week 

die8 and servings on one of those 

days die9 

Low Physical 

activity  

(yes/no) 

 

Dichotomous 

variable 

1=Yes 

0=No  

moderate or intense physical 

activity at least 3 times a week 

for 30 minutes 

 

Based on 

ENS: module IV sports or PA 

practice for 30 minutes (a17) 

ENS 2017 

Practice of sport or physical 

activity for 30 minutes: question 

a17 answer option 1 (3 times a 

week) 

  

 

Section IV Psychosocial dimensions: this section was designed from items of the 

CASEN 2017 and 2016-2017 National Health Survey (ENS) (Table 15.) 

 

a) Social support defined as the perception of value, affection and care from others (229) 

was measured through the social support scale “Enhancing Recovery In Coronary 

Heart Disease patients ENRICHD Social Support Instrument” (ESSI) (230). This tool 

has been used in diverse populations, including young people with heart conditions 

(231), women with cardiovascular disease (232), patients with type 2 diabetes mellitus 

(233) and other chronic diseases (234). In addition, there is evidence using the 

instrument in studies exploring cardiovascular diseases and risk factors among 

international migrant population (169, 235-237). Its selection is also based on the 

reliability reported for the scale, with an intraclass correlation coefficient of 0.94, and 
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Crobach's alpha of 0.88 (238). The original scale is made up of 7 questions, the first 6 

can be answered on a scale of 1 never, 2 almost never, 3 sometimes, 4 most of the 

time, 5 all the time; while the seventh question asks if he is married or cohabiting, 

which can be answered with yes/no.  This study included items related to being 

listened to, feeling confident for advice, perception of esteem, affection, close contact 

and having people to share with. Considering the score of 1 to 5 for each item, a new 

variable dichotomized was created in which having below 3 points in all items 

(sometimes, almost never, never) was considered not having social support (no) and 

having equal or more than 4 points in all items (most of the time and all the time) was 

considered as having social support (yes) since it indicated a constant availability of 

support over time. 

 

b) Social capital defined as reciprocal interactions based on trust (239) was measured 

through belonging to organized groups. The question was derived from CASEN 17 

module R of identities and participation (r6) and asked if participant belongs to 

neighborhood councils, recreative groups, religious organization or go to church, 

artistic groups, cultural groups, young youth groups, among others over the last 12 

months. The variable was dichotomized as yes or no according to the participation in 

one or more of these groups. 

 

a) Discrimination: according to module R (CASEN 2017) of identities and participation, 

the question asked for having experienced discrimination in the past 12 months and 

further dichotomized (yes/no). In addition, participants specified the type of 

discrimination they experienced (r9 of CASEN 2017) including socioeconomic, 

gender, place of residence, age, sexual orientation, tattoos, physical appearance, skin 

color, religion, politic ideology, place in which they study, being indigenous, have a 

disability and being migrant.  

 

b) Stress: a question from the National Health Survey of module XX was included, 

asking stress frequency during the last year (ps7_F1) and categorized as never, 

sometimes, several times and permanently. In addition, it was further dichotomized 

(yes/no).  

 

Table 15. Independent variables of social determinants of health. 

 

Social determinants of health  

Variable variable 

type 

response scale 

Sex dichotomous 

variable 

1=Women 

2=Men 

Age Continuous 

variable 

Years old 

Categorical 

variable 

1=18-29 years old 

2=30-49 years old 

3=50-64 years old 

4=over 65 years old 
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Dichotomous 

variable 

In case of aboriginal background  

1=Yes 

0=No 

Educational 

level 

Categorical 

variable 

1=None  

2=Primary 

3=Secondary 

4=Technical 

5=University 

Average 

monthly 

household 

income 

Continuous 

variable 

Chilean pesos 

Categorical 

variable 

1= <400.000 

2=400.000-700.000 

3=700.000-1.000.000 

4=>1.000.000 

Occupation Categorical 

variable 

1=Employee 

2=Unemployed  

3=inactive (student/housewife) 

Social support Dichotomous 

variable 

1=Having social support  

0=Not having social support 

Social capital  Dichotomous 

variable 

1=Having social capital 

0=Not having social capital 

 

Discrimination  

dichotomous 

variable 

Experience discrimination or unfair treatment 

1=Yes 

0=No 

Categorical 

variable 

Type of Discrimination  

1=Socioeconomic level=1 

2=Gender =2 

3=Marital status=3 

4= physical appearance =4 

5=Ethnicity =5 

6=Age 

7=Ideology 

8=Place of Residence site  

9=Health condition or 

disability 10= Being 

migrant 

  

Stress Categorical 

variable 

Yes=1 

No= 1  
0=Never 

1=Sometimes 

2=Several times  

3=Permanently 

Migration 

process 

Categorical 

variable 

Country of origin 

1=Peru 

2=Columbia  

3=Venezuela  

4=Ecuador  

5= Haiti 

6=Bolivia 

7=Dominican Republic  

8=Other  



 

 
73 

Categorical 

variable 

Time of residence 

1= 0-5 years 

2=6-10 years 

3=11-20 years 

4=over 20 years  
 

 

4.3. Data analysis  

 

The data analysis was structured to test the health migrant effect hypothesis from crude 

prevalence and adjusted analysis. In addition, each specific objective proposed in the 

dissertation was explored. After the exploratory check of the database, as well as performing 

cleaning procedures to eliminate erratic data, recode variables, restructuring and creating a 

data set for both migrant and Chilean population a descriptive analysis was carried out 

(specific objective 1). In which measures of central tendency of continuous variables and 

proportions for categorical variables were presented. Specifically, a description of the sample 

from the social determinants of health was performed, that is reporting demographic, 

socioeconomic, access to health care, psychosocial and migratory-related factors.  

 

Regarding the objective 2, the unadjusted prevalence as proportions of CVD and CVRF was 

estimated in each population, stratified by social determinants of health and compared to test 

the crude healthy migrant effect. The Pearson’s chi-square test was used to test independence 

between migration status (migrant versus Chilean) and these cardiovascular health status 

outcomes. The following specific objective 3 in which the association of social determinants 

of health with health outcomes was analyzed through multivariate logistic regression. The 

model estimated the probability (odds, OR) of reporting cardiovascular outcomes (CVD, 

CVRF) adjusted by each set of social determinants of health in migrants and locals, 

separately. Multivariate logistic regression adjusted by sex an age was performed to analyze 

the association between migratory-related factors and CVD/CVRF.  

 

The adjusted estimation of the healthy migrant effect on cardiovascular outcomes was 

performed through multivariate logistic regressions (having/not having each CVD and 

FRCV).  The dependent variables were cardiovascular diseases and cardiovascular risk 

factors, while the main independent variable was "being a migrant" (reference: Chilean born). 

The models of multivariate logistic regression were sequentially adjusted by each set of social 

determinants of health as follows: i) model 1 crude odds ratio (OR) of having CVD/CVRF if 

being migrants; ii) model 2 OR of having CVD/CVRF adjusted by demographics; iii) model 

3 OR of having CVD/CVRF adjusted by demographics and socioeconomics; iv) model 4 OR 

of having CVD/CVRF adjusted by demographics, socioeconomics and access to health care; 

v) model 5 OR of having CVD/CVRF adjusted by demographics, socioeconomics, access to 

health care and psychosocial factors. Noteworthy, the adjusted healthy migrant effect 

estimation was performed for each cardiovascular disease, metabolic and behavioral risk 

factor. When the unadjusted prevalence was not supporting the crude healthy migrant effect 

(as of low physical activity and low fruits and vegetable intake) the adjusted model was not 

performed.  
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4.4. Ethical considerations 

 

The Fondecyt regular project was approved by the Ethics Committee of the Faculty of 

Medicine of The Universidad del Desarrollo and the Ethics Committee of the Servicio de 

Salud Metropolitano Sur Oriente. This study adhered to the principles of the Declaration of 

Helsinki.  

 

● Non-maleficence: we avoid dangerous situations or risks derived from the study (e.g., 

compliance to sanitary protocols during COVID-19 pandemic) by not exposing the 

participants to contagion, injury, threatens of their privacy, dignity or physical, 

mental and moral integrity. To safeguard the confidentiality and safeguard the data, 

documents will be kept in locked drawers in the Universidad del Desarrollo. Data 

collected was uploaded to Red-cap platform and data spreadsheet are protected, in 

addition, each participant was coded with a unique identifier. Personal data will only 

be accessed with the authorization of the Fondecyt principal investigator, for specific 

purposes that justify it, such as follow-up after the baseline participation.  

● Beneficence: Although participants did not receive direct benefits during their 

participation. The information provided will serve to detect risk factors and 

cardiovascular diseases among migrant population, as well as the social determinants 

of health influencing these health outcomes. The identification of specific 

cardiovascular health needs could be useful for scientific reports and 

recommendations to the health authority. Additionally, the evidence is useful for 

timely health planning and input for decision and policy makers.  

● Autonomy: The voluntary nature of the participation was safeguarded before, during 

and after collecting the data. During inform consent, sufficient information was 

provided regarding the purpose of the study, potential benefits to the international 

migrant community, and possible risks with strategies to reduce it. This informed 

consent was applied to those who had the capacity to consent, without any type of 

influence or additional expectations to motivate them to participate. Throughout the 

research process, participants had the right to withdraw at any time without prejudice. 

● Justice: Efforts were made to maintain equitable conditions for all participants, since 

the instrument, measurements and application conditions were the same for all 

groups. In addition, the selection of the participants was based on strategies that 

allowed participation of diverse participant’s profiles. If the inclusion criteria were 

not met, the decision was scientifically based, without prejudice or discrimination. 

On the other hand, as this project considers the study of the social determinants of 

health, this approach allowed to detect factors favoring inequity in health. Taken 

together, the evidence from this study might be useful for future research and health 

interventions to reduce inequities among migrant population. 

 

4.4.1. Potential risks 

 

This study had minimal risks that might be associated with safeguarding the data collected 

in protection of the participant's privacy. Regarding data collection, interviewers were 

constantly trained and monitored to safeguard the data and be respectful of the attitudes and 

cultural preferences of the participant. In addition, during collection and storing the data, 
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there were verification rounds to avoid losses and inconsistencies. Privacy-related risk and 

confidentiality of the data, were managed through strategies such as using unique identifiers, 

keep physical documents locked limited at maximum unauthorized access or disclosure. The 

databases were encrypted, requiring passwords to process and share it. On the other hand, 

when the analysis was carried out, the communication of the results was made protecting 

confidentiality, without providing any detail that allows the identification of any participant, 

(e.g., avoiding tracking or exposing it by answers declared in the questionnaire such as 

migratory status).  

 

4.4.2. Compensations 

 

Considering the time invested by the participant and potential cost of mobilization, financial 

compensation was provided.  The principal investigators of the Fondecyt project deposited a 

compensation of $4.000 Chilean pesos to the participant’s bank account. In case the 

participant did not have a bank account, they referred the account of a closer contact of their 

social network. 

 

 

4.5. Results of primary data collection analysis 

 

4.5.1. Characteristics of the sample by social determinants of health  

 

The total sample comprise 6.626 individuals (n=3.234 Chileans and n=3.302 international 

migrants) similarly distributed in San Ramón, La Granja and La Pintana (33.38%, 33.20% 

and 33.41%, respectively). Of them, the majority were women in both groups, respectively. 

The mean age of the sample was 37.28 ± 15.44 years old. Among Chileans, the mean age 

was 40.78±16.86 years old, while migrants were 33.53±12.74 years old. Regarding marital 

status, both groups were mostly single (55.33% Chileans; 54.08% migrants) and ethnic 

aboriginal belonging was reported by 7.40% of the sample, mainly among local population 

(11.15% Chileans; 3.8% migrants).  

 

The educational level of the sample was predominantly secondary level 53.96%. Noteworthy, 

0.24% and 0.18% of Chileans and migrants reported not having formal education. Moreover, 

the distribution across educational levels was similar in both groups mainly secondary level 

51.56% Chileans vs. 56.37% migrants, followed by University 21.51% Chileans vs. 22.48% 

migrants. The total sample had an average household income of $521.098±473862 Chilean 

pesos CLP (635.74 USD, 1 USD=813.74 CLP). Among migrants the average household 

income was signifincantly lower with $419.965±454.619 Chilean pesos (512.36 USD) than 

Chileans with an average household income of $617.208±417.838 Chilean pesos (752.99 

USD) (p<0.001). The average per capita income of the total sample was 274314,5±278.227 

Chilean pesos (335.66 USD), among migrants, the per capita income was significantly lower 

with 264.356±264.170 Chilean pesos (322.51 USD) compared to 284.111±291.106 Chilean 

pesos (346.62 USD) of Chilean population (p<0.001). Among Chileans households, 35.31% 

had an income below $400.000 CLP, whereas 54.71% of migrant’s households did. The 

majority of participants were employed (54.13%), particularly 47.98% of Chileans were 

employed which contrast with 60.74% of migrants.  
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Regarding the access to health care 8.60% of the total sample was uninsured; the percentage 

of uninsured population was higher in international migrants compared to locals.  Among 

those insured, the majority was affiliated to the public health system, mainly FONASA A. 

Access barriers were reported by almost half of the total sample, 58.12% of Chileans and 

41.18% of migrants experienced barriers, mainly no obtaining an appointment.  

 

Furthermore, characterization of psychosocial determinants revealed a high report of stress 

in both study populations. Self-perceived discrimination was reported by 45.24% of Chileans 

whose main cause was their place of residence. Considering the low socioeconomic status of 

the boroughs under study, these results might be in accordance with the latest national 

discrimination consult in which people in poverty were the second most discriminated in the 

country, preceded by indigenous (further mentioned in the discussion section) (93). Among 

migrants 28.57% reported self-perceived discrimination, mainly for being immigrant.  

Having social support that is the perception of being valued and cared from others or not 

(yes/no) was reported by most of Chileans and migrants. However, social capital which 

represent having or not (yes/no) reciprocal interactions based on trust was reported in a lower 

percentage among migrants compared to locals. 

 

Among the migrant sample, migration-related factors confirmed an intraregional south-south 

migration pattern where Venezuela was the main country of origin (48.22%), followed by 

Peru (14.92%), Haiti (15.44%) and Colombia (11.42%). Time of residence in the country 

was 3.96±4.42 years, thus the majority were recent migrants residing for up to 5 years only 

(71.88%). Conversely, more than 15% of the migrant sample in this study had resided for 

over 10 years in Chile. There was a predominance tourist visa during entry (61.45%) and 

entering through unauthorized entry points. Only a small proportion of migrant study 

participants reported being a refugee or asylum seeker (4.35%). Even though 27.35% had a 

permanent residence, over 50% did not have a visa to display at the moment of the interview, 

either because it was being processed or because they had an irregular administrative status 

(Table 16.)  

 

Table 16. Characteristics of participants by social determinants of health 

  
Total Chilean Migrants  

Social deteminants of 

health 

n=6.626 n=3.324 n=3.302 P value 

n % n/mean % n/mean %  

Sex 
      

 

Male 2.458 41.44 1206 39.37 1252 43.65 0.001 

Female 3.473 58.56 1857 60.63 1616 56.35 0.001 

Agec ategories 
      

 

18-29 1.522 27.53 695 24.12 827 26.26 0.000 

30-49 2.782 50.33 1238 42.97 1.544 46.77 0.000 

50-64 915 16.55 683 23.71 232 2.58 0.000 

>65 309 5.59 265 9.2 44 10.01 0.000 

Ethnicity 
      

 

Yes 480 7.4 354 11.15 126 3.8 0.000 

No 6.008 92.6 2960 93.26 3048 91.97 0.000 

MaritalStatus 
      

 

Single 3.698 55.71 1908 57.33 1.790 54.08 0.000 

Married 1.782 26.85 922 27.7 860 25.98 0.000 

Cohabitant 610 9.19 72 2.16 538 16.25 0.000 
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Separated/divorced/annulled 426 6.42 334 10.04 92 2.78 0.000 

Widow 122 1.84 92 2.76 30 0.91 0.000 

Educationa llevel 
      

 

 None 14 0.21 8 0.24 6 0.18 0.000 

Primary 612 9.22 342 10.28 270 8.16 0.000 

HighSchool 3.582,00 53.96 1.716,00 51.56 1.866 56.37 0.000 

Technical 970 14.61 546 16.41 424 12.81 0.000 

University 1.46 21.99 716 21.51 744 22.48 0.000 

Home income  
      

 

<400000 3.086 42.78 1.274 35.31 1.812 54.71 0.000 

400.000-700.000 1.862 25.81 1.066 29.55 796 24.03 0.000 

700.000-1.000.000 794 11.01 480 13.3 314 9.48 0.000 

>1.000.000 1.472 20.4 788 21.84 390 11.78 0.000 

Occupation 
      

 

Employed 3203 54.13 1470 47.98 1733 60.74 0.000 

Unemployed 885 14.96 440 14.36 445 15.6 0.000 

Inactive 1829 30.91 1154 37.66 675 23.66 0.000 

Accesstohealthcare 
      

 

None 526 8.60 210 6.54 316 10.88 0.000 

Public system 05.06 82.73 2.694 83.87 2.366 81.47 0.000 

Private system 252 4.12 204 6.35 48 1.65 0.000 

Others 278 4.55 104 3.24 174 5.99 0.000 

Acccessbarriers 
      

 

Yes 3.29 49.65 1.926 58.12 1.364 41.18 0.000 

No 3.336 50.35 1.388 41.88 1.948 58.82 0.000 

Stress 
      

 

Yes 5.768 87.26 3.072 92.75 2.696 81.75 0.000 

No 842 12.74 240 7.25 602 18.25 0.000 

Discrimination 
      

 

Yes 2.358 36.97 1.454 45.24 904 28.57 0.000 

No 4020 63.03 1760 54.76 2260 71.43 0.000 

Socialsupport 
      

 

Yes 5.89 88.97 3.096 93.37 2.794 84.56 0.000 

No 730 11.03 220 6.63 510 15.44 0.000 

Socialcapital 
      

 

Yes 1.588 24.38 982 30.14 606 18.61 0.000 

No 4.926 75.62 2.276 69.86 2650 81.39 0.000 

Country of origin 
      

 

Peru 
    

494 14.92  

Colombia 
    

378 11.42  

Venezuela 
    

1.596 48.22  

Ecuador 
    

100 3.02  

Haiti 
    

478 14.44  

Bolivia 
    

106 3.20  

Dominican Republic 
    

74 2.24  

Other 
    

84 2.54  

Timeofresidenceyears 
      

 

0-5 years 
    

2.592 71.88  

6-10 years 
    

438 12.15  

11-20 years 
    

202 5.60  

>20 years 
    

374 10.37  

 

4.5.2. Crude prevalence of self-reported cardiovascular diseases stratified by SDH  

 

Main results: unadjusted prevalence of all self reported cardiovascular diseases under 

study supported a healthy migrant effect since migrants had lower prevalence when 

compared to locals. Stratified analysis showed the highest prevalence in people over 65 

years, with ethnical aboriginal background in comparison to younger age categories. 

Acute myocardial infarction was more prevalent in males and cerebrovascular disease 

in women. Among migrants with low socioeconomic status, lack of insurance and 

psychosocial resources the highest prevalence of cerebrovascular disease was found 

compared to those having high sociecionomic status, insurance, and resources. 

 



 

 
78 

The crude prevalence (Figure 3.) of self-reported acute myocardial infarction (1.80% 

Chileans vs. 0.48% migrants; p<0.001) (Annex 1. Table 1) and cerebrovascular accident 

(CVA) (1.26% Chileans vs. 0.32% migrants; p=<0.001) (Annex 1. Table 25.) was 

significantly lower in immigrant population compared to Chilean population. Stratified 

results by sex differed (Figure 4.), as myocardial infarction showed higher prevalence in 

males for both populations, while cerebrovascular accident was higher among women. 

Stratified data also revealed higher prevalence of both outcomes among individuals over 65 

years compared to those at earlier ages (Figure 5.), widows and unemployed individuals from 

both populations. Particularly, self-reported AMI was more prevalent in locals and migrants 

with an ethnic aboriginal background, among those affiliated to other type of health 

insurance, those reporting barriers in accessing health care, and those reporting experiences 

of discrimination. Among migrants only, the percentage of self-reported CVA was higher in 

those reporting an ethnic aboriginal background, nonformal education, and an income below 

$400.000 Chilean pesos, lack of health insurance and low social capital, which, altogether, 

represented a social vulnerability condition. This vulnerability refers to the structural and 

socioeconomic forces as a result of rooted inequities that could impact individual’s health 

(94). 

 

Figure 3. Crude prevalence of self-reported cardiovascular disease in migrant population 

compared to locals. 

 
Compared prevalence of cerebrovascular disease (CVA) and acute myocardial infarction 

(AMI) was lower in migrant population vs. locals; *p<0.0001.  

 

 

Figure 4. Sex differences in prevalence of self-reported acute myocardial infarction and 

cerebral vascular accident. 
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Right figure: compared prevalence of cerebrovascular disease (CVA) stratified by sex show 

lower prevalence among men and women migrants vs. locals of each sex group. Left figure: 

Similarly, there were significant lower prevalence of acute myocardial infarction (AMI) in 

migrants of both sexes vs. locals of each sex group; *p<0.001. 

 

Figure 5. Prevalence of self-reported acute myocardial infarction and cerebral vascular 

accident by age categories  

 
Both figures show a higher prevalence of cardiovascular diseases in participants over 65 

years of both populations. Specifically, acute myocardial infarction (AMI) and 

cerebrovascular accident (CVA), respectively.  

 

 

When comparing the prevalence of these self-reported outcomes between Chileans and 

migrants for each SDH category, there were significant differences in self-reported AMI 

prevalence by socioeconomic determinants such as lower educational level (5.72% Chileans 

vs. 0.40% migrants; p<0.001), lower income level measured as below the minimum wage 

<$400.000 (2.33% Chileans vs. 0.47% migrants; p<0.001), unemployment (3.69% Chileans 

vs. 0.68% migrants; p=0.003), and type of access to the health care (affiliation to the public 

health system 1.90% Chileans vs. 0.41% migrants p<0.001).  

 

Whereas in self-reported CVA differences between Chileans and migrants for each SDH 

category were mainly found in those aged 30-49 years old (1.01% Chileans vs. 0.13% 

migrants; p=0.002), with secondary educational level (1.23% Chileans vs. 0.23% migrants; 

p=0.000), lower income level (1.52% Chileans vs. 0.36% migrants; p=0.001), employed 
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(1.01% Chileans vs. 0.18% migrants; p=0.002), and affiliated to the public health system 

(1.32% Chileans vs. 0.36% migrants; p<0.001). In addition, those experiencing stress (1.26% 

Chileans vs. 0.32% migrants; p<0.001) and discrimination (1.43% Chileans vs. 0.12% 

migrants; p=0.001) also had higher prevalence of self-reported CVA in both study 

populations
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4.5.3. Crude prevalence of self-reported metabolic risks factors stratified by SDH 

 

Main results: the unadjusted analysis revealed a healthy migrant effect, since 

prevalence of hypertension, type II diabetes mellitus, dyslipidemia and obesity were 

lower in migrants vs. locals. Stratified analysis showed that metabolic risk factors were 

prevalent, among women and people with aboriginal ethnic background. In addition, 

prevalence of metabolic factors differed across socioeconomic levels and psychosocial 

resources. However, some metabolic factors were more prevalent among those affiliated 

to the public health system, experienced barriers, stress and discrimination.  

 

Metabolic risks factors such as hypertension (HTN) (19.20% Chileans vs. 6.97% migrants; 

p<0.001), type II diabetes mellitus (T2DM) (12.02% Chileans vs. 3.50% migrants; p<0.001), 

dyslipidemia (DLD) (11.42% Chileans vs. 3.11% migrants; p<0.001) and obesity (OBES) 

(14.79% Chileans vs. 2.98% migrants; p<0.001) were significantly lower in international 

migrants compared to the native-born population (Figure 6.). In both populations, all these 

health outcomes were more prevalent among women (Figure 7.), those unemployed and those 

with an ethnic aboriginal background (crude prevalence of Chilean population can be found 

in Annex 1. Table 26, and prevalence of migrant population in Annex 1. Table 27.). Self-

reported HTN and T2DM was more prevalent among widow and those living in the highest 

income group (>$1.000.000) Particularly, there was a higher prevalence of self-reported 

HTN, T2DM and DLD among migrants and locals with lower educational level, whereas 

OBES was higher among those with superior educational level. The latter unexpected result 

could be related to the modality in which obesity was measured. Since self-report was used, 

people with more educational level might be aware of their risk and have a better 

understanding of parameters to identify obesity and get medical confirmation (95).  

 

Regarding access to health care, T2DM and OBES was mainly self-reported in those 

affiliated to the public health system, as well as OBES and DLD in those experiencing 

barriers in accessing health care. The percentage of people of both groups self-reporting HTN 

DLD and OBES was higher among people affirming that they have social capital, that is 

counting with reciprocal interactions based on trust. However, self-reported DLD and OBES 

was higher in Chileans and migrants experiencing stress and discrimination (Annex 2. Table 

26 and Table 27.). 

 

Figure 6. Crude prevalence of self-reported metabolic risks factors in migrant population 

compared to locals. 
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The prevalence of hypertension (HTN), type 2 diabetes mellitus (T2DM), dyslipidemia (DLD) 

and obesity (OBES) were significantly lower among migrant population compared to 

Chilean local population; *p<0.001.  

 

Self-reported HTN, T2DM, DLD and OBES (Figure 8.) was more prevalent in migrants aged 

50-64 years old, while HTN, T2DM, DLD were prevalent among Chileans over 65 years. 

Noteworthy, OBES was more present at earlier ages in Chilean population (30-49 years old). 

Self-reported HTN and DLD was higher in Chileans with public insurance, whereas these 

metabolic risk factors were more prevalent among migrants with private insurance. Contrary 

to the greater T2DM and OBES prevalence among Chileans reporting not having social 

capital and social support, respectively. These risk factors were more prevalent in migrants 

affirming that they have these psychosocial resources than those who don’t have it.  

 

On the other hand, the comparison between groups revealed differences in those aged 30-49 

years old for self-reported HTN (13.63% Chileans vs. 5.94% migrants; p<0.001), T2DM 

(8.45% Chileans vs.  3.43% migrants; p<0.001), DLD (10.96% Chileans vs. 2.57% migrants; 

p<0.001) and OBES (17.28% Chileans vs. 3.43% migrants; p<0.001). Among migrant and 

Chileans reporting ethnic aboriginal background there were significant differences in self-

reported HTN (21.47% Chileans vs. 9.24% migrants; p=0.003), T2DM (14.29% Chileans vs. 

5.88% migrants; p=0.019), DLD (13.44% Chileans vs. 3.36% migrants; p=0.001) and OBES 

(18.57% Chileans vs. 4.20% migrants; p<0.001).  

 

Moreover, across categories of educational, income and occupational levels there were 

significant differences in all metabolic risk factors between both groups. Particularly, there 

were significant differences in all risk factors among those who reported being uninsured in 

health care (HTN 17.46 Chileans vs. 4.36% migrants; p<0.001; T2DM 10.43% Chileans vs. 

3.01% migrants; p<0.001; DLD 8.90% Chileans vs. 1.68% migrants; p<0.001; OBES 

11.52% Chileans vs. 1.01% migrants; p<0.001). In addition, there were differences in self-

reported HTN (19.14% Chileans vs. 7.29% migrants; p<0.001), T2DM (12.41% Chileans vs. 

3.68 migrants; p<0.001), and OBES (16.41% Chileans vs. 3.67% migrants; p<0.001) among 

those experiencing barriers to accessing health care. The latter reveals that even when 

migrants report barriers limiting their health access, they had significantly lower prevalence 

of HTN, T2DM, OBES than locals that also face these difficulties, which might be interpreted 
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with caution according to the factors influencing this access (further discussed in the 

following chapter).  

 

Furthermore, migrants reported significantly lower prevalence of metabolic risks factors 

across all psychosocial factors than local population. For example, those reporting 

discriminatory experiences including HTN (17.62% Chileans vs. 7.21% migrants; p<0.001), 

T2DM (10.43% Chileans vs. 4.18% migrants; p<0.001), and DLD (11.04% Chileans vs. 

3.59% migrants; p<0.001).  

 

Figure 7. Sex differences in prevalence of metabolic risks factors 

 

 
The prevalence of hypertension (HTN), type 2 diabetes mellitus (T2DM), dyslipidemia 

(DLD) and obesity (OBES) were significantly lower in both men and women migrants 

compared to locals of each sex group; * p<0.001. 

 

 

Figure 8. Age differences in prevalence of metabolic risks factors 
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Right superior panel:  prevalence of hypertension (HTN) was significantly lower in migrants 

aged 30-49 years and those over 65 years old when compared to local population. Left 

superior panel: prevalence of type 2 diabetes mellitus (T2DM) was significantly lower among 

migrants over 30 years old in comparison to locals of these age groups. Right inferior panel: 

dyslipidemia (DLD) was significantly lower in migrants from 18 to 49 years old compared 

to Chileans of the same age categories. Left inferior panel: obesity (OBES) was significantly 

lower in migrants from 18 to 64 years old compared to locals of these age groups; * p<0.001. 

 

4.5.4. Crude prevalence of self-reported behavioral risks factors stratified by SDH 

 

Main results: a migrant’s health advantage was found in tobacco and alcohol 

consumption when compared to locals. The remaining behavioral factors did not 

support the healthy migrant effect since physical inactivity was similar in both groups, 

but low fruit and vegetable consumption was significantly higher in migrants than local 

population.   

 

The crude prevalence of self-reported tobacco (TOB) (46.36% Chileans vs. 35.26% migrants; 

p<0.001) and alcohol consumption (ALC) (41.01% Chileans vs. 31.19%; p<0.001) was lower 

among migrants compared to locals (Figure 9.). However, low fruits and vegetables intake 

(FV) (69.01% Chileans vs. 84.72% migrants; p<0.001) was significantly higher among 

migrants. Meanwhile, prevalence of low physical activity (LPA) (73.14% Chileans vs. 

74.10% migrants; p=0.552) was similar in both groups (crude prevalence of TOB, ALC, LPA 

of Chilean and migrant population can be found in Annex 1. Table 28. and prevalence of FV 

in Annex 1. Table 29.). Prevalence of these behavioral risk differed by sex, for instance ALC 

was more prevalent in men compared to women of both migrant and local population. 

Whereas self-reported TOB and FV were more prevalent in Chilean women, and TOB was 

higher among migrant men and LPA was similarly distributed in both sexes. In addition, 

prevalence of self-reported ALC and FV was higher among those reporting ethnic aboriginal 

identity. Particularly, self-reported ALC was higher in people of both groups reporting the 

higher educational level and income. Regarding occupational conditions, self-reported TOB 

and ALC were more prevalent among employed migrants and locals, but FV was higher in 

those unemployed.  

 

Figure 9. Crude prevalence of self-reported behavioral risks factors in migrant population 

compared to locals. 
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The prevalence of tobacco (TOB) and alcohol (ALC) consumption was significantly lower 

among migrant population. Whereas low physical activity (LPA) was similar in both Chilean 

and local population.  The prevalence of low fruits and vegetable consumption (FV) was 

significantly higher among migrants compared to local population; *p<0.001. 

 

Noteworthy, self-reported ALC and TOB consumption was higher among migrants and 

locals reporting barriers to accessing the health care. On the other hand, data of psychosocial 

resources revealed higher self-reported LPA among those reporting stress that those who 

don’t. Whereas all behavioral risks factors were more prevalent in those who report not 

having social capital. In contrast ALC consumption was more prevalent among participants 

who claim to have social support. However, LPA and FV was more prevalent in individuals 

that don’t have social support of both groups. Furthermore, self-reported TOB and FV was 

prevalent in Chileans aged 30-49 years, but ALC was prevalent at earlier ages (20-29 years 

old). Prevalence of self-reported TOB consumption was similarly distributed across ages 

groups, whereas self-reported ALC was mainly prevalent among those aged 30-49 years old.    

 

Interestingly, LPA prevalence was similar in Chileans over 20 years, especially among 

migrants up to 64 years old. In addition, self-reported current TOB consumption was more 

prevalent in migrants with ethnic aboriginal background. For their part, self-reported TOB 

and LPA were more prevalent among Chileans with lower educational level. However, 

among migrants TOB was more prevalent at higher education level, but FV was higher 

among migrants that reported no formal education. In addition, LPA was prevalent among 

unemployed migrants. Psychosocial factors showed a higher prevalence of self-reported 

TOB and ALC in Chileans reporting stress and discrimination than those who don’t. On the 

other hand, migrants reported higher self-reported TOB and ALC consumption when lacking 

social support and discrimination, respectively.  

 

Comparisons between Chileans and migrants revealed significantly higher consumption of 

TOB (54.94% Chileans vs. 34.02% migrants; p<0.001) and ALC (43.18% Chileans vs. 

32.46% migrants; p<0.001), at 30-49 years old. As mentioned above, there were differences 

between study populations in LPA particularly among those over 65 years (72.63% Chileans 
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vs. 45.45% migrants; p=0.022) and in those self-identified with an ethnicity background 

(72.32% Chileans vs. 58.06% migrants; p=0.040).  

 

Self-reported FV intake was more prevalent in migrants reporting any ethnic aboriginal 

background (84.75% Chileans vs. 93.65% migrants; p=0.009). Significant higher prevalence 

of self-reported TOB and ALC consumption were found among Chileans compared to 

migrants (TOB: 49.32% Chileans vs. 36.48% migrants; p=0.001; ALC: 46.60% Chileans vs. 

35.80% migrants; p<0.001). Nevertheless, a higher prevalence of self-reported FV intake 

was found in unemployed migrants (76.65% Chileans vs. 85.57% migrants; p<0.001). 

Similarly, uninsured migrants showed higher prevalence of self-reported FV intake (67.62% 

Chileans vs. 84.81% migrants; p<0.001). When facing stress (46.44% Chileans vs. 35.71% 

migrants; p=0.001) and self-perceived discrimination 47.83% Chileans vs. 34.58% migrants 

0.014), Chileans reported significantly higher TOB consumption. Additionally, when 

migrants lacked psychosocial resources such as social support (78.18% Chileans vs. 89.80% 

migrants; p<0.001) and social capital (76.45% Chileans vs. 86.04% migrants; p<0.001) they 

would report prevalence of LPA compared to the native-born.  

 

 

4.5.5. Crude prevalence of self-reported CVD and its risks factors stratified by migration-

related determinants 

 

Main results: migrants of the main countries of origin did not self-report the highest 

cardiovascular diseases prevalence. The highest prevalence of AMI was reported at a 

time of residence over 20 years, while CVA was more prevalent at 0-5 years. Dominican 

Republic was the leading country for HTN and LPA prevalence and migrants from 

Ecuador self-reported the highest prevalence for T2DM and FV. Behavioral risk factors 

such as TOB and LPA were prevalent among migrants from Venezuela. Metabolic and 

behavioral risk factors are prevalent at times of residence over 10 years.  

 

Cardiovascular diseases were mostly prevalent among migrants from other countries of the 

region (1.27%), followed by Ecuador (AMI: 1.06%) and Colombia (CVA: 0.87%), 

respectively. In addition, self-reported AMI was more prevalent among those living over 20 

years in Chile (1.41%), but CVA was more prevalent among recent migrants (0.37%). 

Regarding self-reported cardiovascular risk factors, the country of origin with the highest 

crude prevalence of HTN (15.15%), ALC (43.24%) and LPA (83.78%) was Dominican 

Republic. While migrants from Ecuador showed the highest crude prevalence of T2DM 

(11.70%) and FV (92.00%). Migrants from other countries of origin were the most affected 

by OBES (6.33%) and DLD (7.69%) conditions.  

 

The country of origin with the highest prevalence of self-reported TOB was Bolivia 

(50.00%), followed by Haiti (40.00%) and Venezuela (3.46%). In addition, Venezuela was 

the second country with the highest prevalence of LPA (77.96%). Migrants residing 6-10 

years showed the highest prevalence of HTN (9.11%) and ALC (33.96%). In contrasts 

migrants residing over 20 years were mostly affected by T2DM (7.04%), OBES (7.14%), 

LPA (82.05%) and DLD (5.80%). Moreover, self-reported FV intake was more prevalent in 

those with a time of residence ranging from 11 to 20 years (94.06%). However, this 
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behavioral risk factor was less prevalent among those staying more than 20 years (17.65%). 

Remarkably, the highest prevalence of TOB consumption was found among recent migrants 

(37.87%) followed by those with the longest time of residence (35.71%). 

 

4.5.6. SDH associated with CVD and its risks factors in Chilean population  

 

Main results: Age was positively associated with cardiovascular diseases, as well as low 

educational level and unemployment. In addition, age, being women and having a 

ethnic aboriginal background were positively associated with metabolic risk factors.  

 

The association between self-reported health outcomes and each set of SDH in locals 

revealed that age was associated with self-reporting cardiovascular diseases (OR: 1.06; 

95%CI:1.04-1.07), specifically 7% increased odds of AMI (OR: 1.07; 95%CI:1.05-1.10). 

Meanwhile, being widow was associated with higher chances of CVD (OR: 2.76; 95% 

CI:1.16-6.60), where the odds of having AMI was 3.41 time higher in widowers (OR: 3.41; 

95%CI:1.22-9.55) (Table 17.).  

 

After adjusting by demographic factors including sex, age and ethnicity, lower levels of 

education (OR 2.44; 95%CI:1.05-5.65) and unemployment (OR:3.20; 95%CI:1.02-9.98) 

were associated with increased risk of self-reported cardiovascular diseases in Chileans.  

 

The study of the association between self-reported CVD risks factors and SDH in Chileans 

(Table 18.) was mainly focused on metabolic factors that were self-reported from previous 

medical confirmation or disease treatment. Age was associated with self-reported HTN (OR: 

1.06; 95%CI: 1.05-1.07) and T2DM (OR: 1.04; 95%CI:1.03-1.05), whereas being women 

was associated with higher odds of DLD (OR: 1.03; 95%CI: 1.02-1.04) and OBES (OR: 2.11; 

95%CI: 1.67-2.68). Those reporting any ethnic aboriginal background had a higher risk of 

HTN (OR: 1.46; 95%CI: 1.06-2.01), T2DM (OR: 1.50; 95%CI:1.05-2.16) and OBES (OR: 

1.39; 95%CI: 1.01-1.91). In addition, reporting being married was associated with a higher 

risk of all metabolic factors (HTN: OR: 1.99; 95%CI: 1.59-2.51; T2DM OR: 1.50; 

95%CI:1.15-1.97; DLP: OR: 1.99; 95%CI: 1.51-2.61; OBES: OR: 1.35; 95%CI: 1.06-1.72). 

 

After adjusting by demographics (sex, age and ethnicity), reporting an income over 

$1.000.000 increased by 52% the odds of HTN (OR: 1.52; 95%CI: 1.10-2.09), as well as 

higher chances of OBES (OR: 1.43; 95%CI: 1.03-1.98) and DLD (OR: 1.56; 95%CI: 1.06-

2.27). and OBES (OR: 1.43; 95%CI: 1.03-1.98). Among the latter conditions, HTN and 

OBES were also positively associated with occupational status, that is, being inactive (OR: 

1.38; 95%CI: 1.05-1.80) or unemployed (OR: 1.69; 95%CI: 1.25-2.28).  

 

When analyzing access to the health system, experiencing barriers increased the odds of DLD 

(OR: 1.31; 95%CI: 1.00-1.70) and OBES (OR: 1.45; 95%CI: 1.14-1.82). Psychosocial 

factors such as discrimination impacted self-reported obesity risk in a positive, significant 

direction (OR 1.63; 95%CI: 1.29-2.07). Additionally, social capital was associated with 

increased odd of self-reported OBES (OR: 1.34; 95%CI: 1.05-1.71), as it also was observed 

for self-reported DLD (OR: 1.46; 95%CI:  1.10-1.92).  
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Table 17. SDH associated with cardiovascular disease in Chilean population. 
Social determinant of health IAM ECV 

 OR [CI 95%] P value OR [CI 95%] P value 

       
Sex (ref=male) 0.76 [0.41-1.40] 0.382 1.04 [0.64-1.69] 0.871 

Age 1.07 [1.05-1.10] 0.000  1.00 [1.04-1.07] 0.000 

Aboriginal ethnicity (ref=no) 1.71 [0.70-4.19] 0.239 1.00 [0.45-2.24] 0.991 

Marital Status ref=Single 

Married 1.42 [0.71-2.84] 0.319 1.36 [0.82-2.27] 0.237 

Cohabitant 4.04 [0.85-19.12] 0.078 1.83 [0.42-8.06] 0.425 

Separated/divorced/annulled 1.00 [0.32-3.08] 0.996 0.38 [0.11-1.27] 0.116 

Widow 3.40 [1.22-9.55] 0.019 2.7 [1.16-6.60] 0.022 

GOF test   0.356   0.466 

Educational level (ref=none) 

Primary 3.2   [1.02-9.98] 0.045 2.44 [1.05-5.65] 0.037 

Secondary 1.41 [0.50-3.96] 0.515 1.23 [0.60-2.55] 0.570 

Technical 0.83 [0.21-3.21] 0.788 0.76 [0.28-2.00] 0.573 

University 1 - - 1 - - 

Home Income categories (<400.00 lower income) 

400.00 -700.00  0.86 [0.41-1.80] 0.702 0.73 [0.40-1.32] 0.297 

700.00 -1.000.00  1.39 [0.54-3.49] 0.490 1.08 [0.51-2.31] 0.836 

>1.000.00  0.68 [0.21-2.10] 0.500 1.02 [0.49-2.13] 0.959 

Occupation (ref=employed) 

Unemployed 2.01 [0.90-4.46] 0.087 2.08 [1.13-3.83] 0.019 

Inactive 1.40 [0.56-3.45] 0.463 1.10 [0.57-2.12] 0.773 

GOF test   0.329   0.291 

Access to healthcare (ref=none) 

Public health system affiliation 3.83 [0.49-29.90] 0.200 6.51 [0.87-48.54] 0.068 

Private health system affiliation 2.01 [0.11-36.31] 0.636 7.30 [0.75-70.70] 0.086 

Others 2.26 [0.12-40.01] 0.577 4.78 [0.40-56.91] 0.215 

Access barriers (ref=no) 1.53 [0.78-2.98] 0.208 1.31 [0.79-2.16] 0.295 

GOF test   0.484   0.046 

Stress (ref=no) 0.74 [0.27-2.00] 0.549 0.81 [0.36-1.78] 0.593 

Discrimination (ref=no) 1.84 [0.91-3.73] 0.089 1.41 [0.84-2.39] 0.194 

Social support (ref=no) 0.72 [0.23-2.17] 0.558 1.46 [0.51-4.21] 0.483 

Social capital (ref=no) 1.31 [0.65-2.62] 0.444 1.09 [0.64-1.85] 0.753 

GOF test   0.090   0.002 

AMI: acute myorcardial infarction; CVA: cerebrovascular accident. CI confidence Interval. 
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Table 18. SDH associated with cardiovascular risks factors in Chilean population. 
Social determinant of health HTA DM Dyslipidemia Obesity 

 OR [CI 95%] P value OR [CI95%] P value OR [CI95%] P value OR [CI95%] P value 

             
Sex (ref=male) 01.09 [0.88-1.34] 0.454 1.21 [0.94-1.56] 0.133 1.64 [1.26-2.14] 0.000  2.10 [1.67-2.68] 0.000 

Age 1.00  [1.05-1.07] 0.000  1.04 [1.03-1.05] 0.000  1.03 [1.02-1.04] 0.000  1.00 [1.00-1.01] 0.194 

Aboriginal ethnicity (ref=no) 1.40  [1.06-2.01] 0.021 1.50   [1.05-2.16] 0.027 1.47 [1.02-2.12] 0.041 1.30   [1.01-1.91] 0.046 

Marital Status ref=Single 

Married 1.90 [1.59-2.51] 0.000  1.50   [1.15-1.97] 0.003 1.90 [1.51-2.61] 0.000  1.35 [1.06-1.72] 0.017 

Cohabitant 1.02 [0.44-2.36] 0.969 1.00 [0.39-2.58] 0.998 2.65 [1.29-5.43] 0.008 1.90 [1.06-3.65] 0.033 

Separated/divorced/annulled 1.60 [1.17-2.36] 0.005 1.29 [0.86-1.96] 0.222 1.48 [0.97-2.26] 0.071 01.09 [0.74-1.61] 0.649 

Widow 2.63 [1.51-4.59] 0.001 1.42 [0.74-2.73] 0.294 1.61 [0.83-3.13] 0.157 0.53 [0.22-1.26] 0.149 

GOF test  0.140   0.001   0.697   0.497 

Educational level (ref=none) 

Primary 0.59 [0.10-3.43] 0.556 0.57 [0.10-3.38] 0.535 0.50 [0.08-2.91] 0.442 0.74 [0.08-6.78] 0.792 

Secondary 0.57 [0.09-3.31] 0.536 0.41 [0.07-2.43] 0.330 0.42 [0.07-2.40] 0.329 0.75 [0.08-6.75] 0.798 

Technical 0.41 [0.06-2.3] 0.319 0.38 [0.06-2.29] 0.294 0.31 [0.05-1.82] 0.195 0.74 [0.08-6.71] 0.789 

University 0.46 [0.07-2.69] 0.390 0.32 [0.05-1.90] 0.209 0.28 [0.04-1.70] 0.170 0.73 [0.08-6.65] 0.784 

Home Income categories (<400.00 lower income) 

400.00 -700.00  1.03 [0.79-1.33] 0.824 1.18 [0.87-1.58] 0.279 1.28 [0.94-1.72] 0.115 1.25 [0.96-1.61] 0.098 

700.00 -1.000.00  1.43 [1.03-1.97] 0.032 1.27 [0.86-1.86] 0.226 1.48 [1.00-2.17] 0.049 1.07 [0.75-1.51] 0.695 

>1.000.00  1.52 [1.10-2.09] 0.011 1.25 [0.85-1.82] 0.247 1.50   [1.06-2.27] 0.021 1.43 [1.03-1.98] 0.031 

Occupation (ref=employed) 

Unemployed 1.10 [0.81-1.49] 0.530 1.11 [0.78-1.57] 0.543 1.13 [0.79-1.61] 0.486 1.60 [1.25-2.28] 0.001 

Inactive 1.38 [1.05-1.80] 0.017 1.06 [0.77-1.43] 0.724 0.90 [0.66-1.21] 0.473 1.08 [0.83-1.39] 0.544 

GOF test  0.011   0.050   0.872   0.564 

Access to healthcare (ref=none) 

Public health system affiliation 1.25 [0.78-1.98] 0.342 1.23 [0.71-2.10] 0.452 1.39 [0.77-2.48] 0.269 1.33 [0.81-2.18] 0.253 

Private health system affiliation 0.96 [0.49-1.87] 0.901 0.57 [0.23-1.36] 0.204 1.18 [0.52-2.65] 0.696 1.26 [0.64-2.48] 0.495 

Others 1.23 [0.92-1.42] 0.593 0.67 [0.24-1.82] 0.428 1.04 [0.38-2.78] 0.936 0.84 [0.34-2.04] 0.706 

Access barriers (ref=no) 1.15 [0.92-1.42] 0.221 1.16 [0.90-1.49] 0.244 1.30 [1.00-1.70] 0.043 1.45 [1.14-1.82] 0.002 

GOF test  0.054   0.142   0.600   0.074 

Stress (ref=no) 1.35 [0.89-2.02] 0.155 1.20 [0.75-1.92] 0.442 2.20 [1.21-4.03] 0.010 1.57 [0.92-2.67] 0.097 

Discrimination (ref=no) 1.02 [0.81-1.28] 0.853 0.78 [0.59-1.01] 0.067 1.21 [0.91-1.58] 0.174 1.63 [1.29-2.07] 0.000  

Social support (ref=no) 1.36 [0.86-2.13] 0.180 1.37 [0.80-2.32] 0.248 0.88 [0.53-1.43] 0.605 0.83 [0.54-1.29] 0.408 

Social capital (ref=no) 0.91 [0.71-1.15] 0.438 0.90 [0.67-1.18] 0.446 1.40 [1.10-1.92] 0.007 1.34 [1.05-1.71] 0.019 

GOF test  0.074   0.036   0.088   0.507 

HTN: hypertension; T2DM: type 2 diabetes mellitus; DLD: dyslipidemia; OBES: obesity. CI confidence Interval. 
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4.5.7. SDH associated with self-reported CVD and its risks factors in migrant population  

 

Main results: analysis revealed a positive association of age and having other type of 

insurance with cardiovascular diseases. Being women increased the odds of having 

metabolic risk factors such as HTN, DLD and OBES. The odds of self-reporting HTN, 

T2DM and DLD increase among those with public insurance compared to uninsured 

migrants.  

 

Age was associated with a higher risk of cardiovascular diseases in migrant population (OR: 

1.84; 95%CI: 1.02-3.28). Unexpectedly, after adjusting by demographic factors lower 

educational level was associated with 72% less odds of CVD (OR: 0.28; 95%CI:0.00-0.78) 

but university level was associated with 97% reduced odds (OR: 0.03; 95%CI:0.00-0.65). 

The odds of having AMI was 10.38 times higher in those with other type of health insurance 

(OR 10.38; 95%CI: 1.01-105.79) (Table 19.).  

 

In regard to self-reported metabolic factors (Table 20.) among migrants, female sex was 

associated with increased odds of HTN (OR: 1.72; 95%CI: 1.23-2.40), DLD (OR: 2.13; 

95%CI: 1.26-3.60) and OBES (OR: 2.23; 95%CI:1.32-3.75). Likewise, the odds of having 

HTN (OR: 1.08; 95%CI: 1.07-1.09), T2DM (OR: 1.06; 95%CI: 1.04-1.08) and DLD (OR: 

1.05; 95%CI: 1.03-1.07) were associated with increments across age. Additionally, ethnic 

background also revealed a significant positive association with dyslipidemia. Marital status 

was associated with metabolic risks factors; for instance, being divorced (OR: 2.05; 95%CI: 

1.00-4.18) and widow (OR: 3.08; 95%CI: 1.02-9.26) were associated with higher odds of 

HTN. While being married (OR: 1.61; 95%CI: 1.01-2.58) was associated with higher odds 

of self-reported T2DM and OBES was associated with higher odds of being Cohabitant (OR: 

2.56; 95%CI: 1.44-4.54).  

 

Analysis related to health care access revealed 2.37 times higher odds of self-reported HTN 

among those with public insurance compared to no insurance (OR: 2.37; 95%CI: 1.16-4.83) 

as well as T2DM (OR: 2.89; 95%CI: 1.01-8.24) and DLD (OR: 6.70; 95%CI: 1.27-35.22). 

Among psychosocial factors, a significant association was only found in self-reported DLD, 

in which its odds were significantly increased by having social capital (OR: 1.84; 95%CI: 

1.02-3.28).  

 

Table 19. SDH associated with cardiovascular disease in migrant population. 
Social determinant of health IAM ECV 

OR OR [CI 95%] P value OR [CI 95%] P value 

Total       
Sex (ref=male) 1.19 [0.38-3.68] 0.768 1.68 [0.64-4.41] 0.295 

Age 1.00 [1.01-1.10] 0.008 1.05 [1.02-1.09] 0.001 

Aboriginal ethnicity (ref=no) 1.55 [0.20-12.29] 0.678 0.94 [0.12-7.23] 0.951 

Marital Status ref=Single 

Married 1.33 [0.40-4.44] 0.640 0.75 [0.26-2.19] 0.599 

Cohabitant 0.52 [0.06-4.37] 0.549 0.58 [0.13-2.63] 0.477 

Separated/divorced/annulled 1.79 [0.20-16.04] 0.602 02.04 [0.42-9.92] 0.376 

Widow 1 -  2.48 [0.27-22.49] 0.419 

GOF test   0.173   0.280 

Educational level (ref=none) 

Primary 1.95 [0.11-32.61] 0.643 0.28 [0.00-0.78] 0.035 

Secondary 3.47 [0.42-28.17] 0.245 0.86 [0.01-1.31] 0.077 
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Technical 6.73 [0.67-67.14] 0.104 0.18 [0.01-3.04] 0.234 

University 1  - 0.03 [0.00-0.65] 0.025 

Home Income categories (<400.00 lower income) 

400.00 -700.00  0.57 [0.11-2.81] 0.492 0.61 [0.17-2.25] 0.462 

700.00 -1.000.00  0.56 [0.06-4.86] 0.596 0.94 [0.20-4.48] 0.940 

>1.000.00  1.45 [0.36-5.87] 0.599 0.89 [0.26-3.01] 0.856 

Occupation (ref=employed) 

Unemployed 1.56 [0.37-6.52] 0.540 2.20 [0.73-6-64] 0.162 

Inactive 1.29 [0.27-6.08] 0.745 1.67 [0.511-5.48] 0.395 

GOF test   0.257   0.493 

Access to healthcare (ref=none) 

Public health system affiliation 1.18 [0.13-9.96] 0.879 1.14 [0.25-5.28] 0.863 

Private health system affiliation 1 - - 1 - - 

Others 10.38 [1.01-105.79] 0.048 5.94 [0.98-36.22] 0.053 

Access barriers (ref=no) 0.52 [0.13-1.96] 0.336 0.53 [0.19-1.51] 0.235 

GOF test   0.060   0.385 

Stress (ref=no) 0.41  0.175 0.98 [0.31-3.13] 0.977 

Discrimination (ref=no) 2.56  0.140 1.28 [0.46-3.55] 0.642 

Social support (ref=no) -  - 4.47 [0.57-34.70] 0.152 

Social capital (ref=no) 0.91  0.887 1.04 [0.33-3.28] 0.942 

GOF test   0.054   0.691 

AMI: acute myorcardial infarction; CVD: cardiovascular disease. CI confidence Interval. 
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Table 20. SDH associated with cardiovascular risks factor in migrant population. 
Social determinant of health HTA DM Dyslipidemia Obesity 

OR OR [CI95%] P value OR [CI95%] P value OR [CI95%] P value OR [CI95%] P value 

Total             
Sex (ref=male) 1.72 [1.23-2.40] 0.002 1.00 [0.66-1.52] 0.990 2.13 [1.26-3.60] 0.005 2.23 [1.32-3.75] 0.003 

Age 1.08 [1.07-1.09] 0.000  1.00 [1.04-1.08] 0.000  1.05 [1.03-1.07] 0.000  1.03 [1.01-1.05] 0.002 

Ethnicity (ref=no) 1.16 [0.58-2.31] 0.677 1.54 [0.68-3.47] 0.300 1.08 [0.38-3.06] 0.887 1.47 [0.58-3.77] 0.419 

Marital Status ref=Single           
Married 1.39 [0.97-2.00] 0.073 1.60 [1.01-2.58] 0.046 1.18 [0.67-2.06] 0.566 1.43 [0.81-2.54] 0.218 

Cohabitant 1.33 [0.84-2.10] 0.224 1.50 [0.84-2.68] 0.171 1.66 [0.89-3.08] 0.108 2.50 [1.44-4.54] 0.001 

Separated/divorced/annulled 2.05 [1.00-4.18] 0.049 1.15 [0.38-3.45] 0.804 1.45 [0.48-4.40] 0.507 1.53 [0.44-5.29] 0.504 

Widow 3.08 [1.02-9.26] 0.045 2.67 [0.69-10.33] 0.153 0.83 [0.10-6.74] 0.859 1 -  
GOF test   0.001   0.322   0.020   0.512 

Educational level (ref=none) 

Primary 1 - - 1 - - 1.93 [0.83-4.44] 0.122 0.80 [0.30-2.11] 0.655 

Secondary 0.95 [0.52-1.74] 0.872 1.40 [0.65-3.00] 0.391 1.32 [0.69-2.51] 0.395 0.93 [0.51-1.67] 0.811 

Technical 1.15 [0.77-1.71] 0.484 1.53 [0.88-2.64] 0.124 1.19 [0.48-2.95] 0.705 1.29 [0.59-2.75] 0.520 

University 1.21 [0.68-2.14] 0.507 0.54 [0.19-1.49] 0.238 1 - - 1 - - 

Home Income categories (<400.00 lower income) 

400.00 -700.00  1.17 [0.78-1.72] 0.439 1.39 [0.86-2.25] 0.178 1.63 [0.95-2.80] 0.076 1.58 [.92-2.69] 0.092 

700.00 -1.000.00  1.16 [0.68-1.94] 0.582 0.49 [0.20-1.18] 0.112 0.72 [0.27-1.90] 0.508 1.24 [0.57-2.68] 0.588 

>1.000.00  1.12 [0.69-1.80] 0.650 1.19 [0.64-2.20] 0.576 1.07 [0.51-2.23] 0.847 0.88 [0.38-2.02] 0.766 

Occupation (ref=employed) 

Unemployed 1.34 [0.88-2.00] 0.164 1.27 [0.73-2.19] 0.389 1.67 [0.89-3.09] 0.106 1.22 [0.65-2.28] 0.523 

Inactive 0.78 [0.48-1.22] 0.280 1.16 [0.64-2.08] 0.624 1.9   [1.04-3.47] 0.036 1.05 [0.56-1.92] 0.885 

GOF test   0.000    0.265   0.077   0.323 

Access to healthcare (ref=none) 

Public health system affiliation 2.37 [1.16-4.83] 0.018 2.80 [1.01-8.24] 0.047 3.96 [0.93-16.69] 0.061 2.14 [0.65-7.04] 0.211 

Private health system affiliation 3.43 [0.88-13.29] 0.075 2.58 [0.24-26.63] 0.426 5.55 [0.45-68.04] 0.180 2.23 [0.21-23.43] 0.504 

Others 1.54 [0.57-4.14] 0.394 2.10 [0.52-8.38] 0.294 6.70  [1.27-35.22] 0.025 3.84 [0.93-15.74] 0.062 

Access barriers (ref=no) 1.23 [0.87-1.72] 0.242 1.29 [0.83-2.00] 0.256 1.15 [0.68-1.93] 0.596 1.51 [0.91-2.49] 0.105 

GOF test   0.003   0.842   0.056   0.476 

Stress (ref=no) 0.92 [0.59-1.42] 0.720 1.06 [0.57-1.92] 0.859 1.35 [0.63-2.84] 0.433 2.01 [0.83-4.79] 0.117 

Discrimination (ref=no) 0.88 [0.59-1.29] 0.509 1.21 [0.74-1.97] 0.437 1.06 [0.59-1.88] 0.853 1.22 [0.69-2.13] 0.480 

Social support (ref=no) 0.96 [0.58-1.56] 0.856 0.60 [0.33-1.06] 0.082 0.79 [0.40-1.54] 0.494 1.58 [0.69-3.58] 0.275 

Social capital (ref=no) 1.25 [0.83-1.86] 0.282 1.62 [0.98-2.68] 0.059 1.84 [1.02-3.28] 0.041 1.36 [0.74-2.47] 0.321 

GOF test   0.009   0.747   0.482   0.406 

HTN: hypertension; T2DM: type 2 diabetes mellitus; DLD: dyslipidemia; OBES: obesity. CI confidence Interval. 
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4.5.8. Healthy migrant effect (HME) in self-reported cardiovascular health by SDH  

 

 

Analysis of the healthy migrant effect was performed following logistic regression 

techniques, in which I sequentially adjusted for each set of SDH. In every model, migratory 

status (being a migrant, ref=Chilean) was the main independent variable.  

 

Main result: crude analysis (model 1) showed that being migrant was protective for 

cardiovascular diseases and cardiovascular risk factors. However, after adjusting by 

demographic factors (model 2) this advantage was vanished on self-reported AMI. 

Whereas being migrant remained protective for self-reported CVA after adjustment 

for demographic (model 2) and socioeconomic (model 3) factors. However, this 

advantage lost significance after adjusting by access to health care factors (model 4).  

 

Crude analyzes of metabolic risk factors (model 1), AL and TOB consumption were in 

favor of the healthy migrant effect. After sequentially adjusting by each set of SDH, the 

protective effect of being migrant was confirmed.  

 

Initial crude analysis (Model 1) was in favor of a healthy migrant effect for self-reported 

cardiovascular diseases. Hence, being an international migrant was associated with 73% and 

75% lower odds of AMI (OR: 0.27; 95%CI: 0.15-0.47; p<0.001) and CVA (OR: 0.25; 

95%CI: 0.13-0.5; p<0.001), respectively. After adjusting by demographics (model 2), the 

advantage in self-reported AMI was no longer significant, but the advantage remained 

significant for CVA (OR: 0.43; 95%CI:0. 20-0.94; p=0.034). Lower odds of CVA among 

migrants compared to locals remained significant after adjusting by socioeconomic factors 

(model 3), showing a 61% of reduced odds (OR: 0,39; 95%CI:0,18-0,86; p=0,019. However, 

the subsequent model (model 4) adjusting by type of access to health care proven that the 

healthy migrant effect for CVA disappeared, as being a migrant lost statistical significance 

in this final adjusted model (Table 21.).  

 

Regarding self-reported cardiovascular risks factors, the healthy migrant effect was 

evidenced in the crude or unadjusted model (model 1), which resulted in 68% lower odds of 

HTN (0.32; 95%CI:0.27-0.37; p<0.001) and 73% of T2DM (OR: 0.27; 95%CI:0.21-0.33; 

p<0.001). Similarly, being migrant was associated with 75% lower odds of DLD (OR: 0.25; 

95%CI:0.20-0.31; p<0.001) and 82% of OBES (OR: 0.18; 95%CI:0.14-0.22; p<0.001). This 

advantage was also revealed for tobacco (OR: 0.63; 95%CI:0.50-0.80; p<0.001) and alcohol 

consumption (OR: 0.65; 95%CI:0.57-0.75; p<0.001).  

 

Across all models sequentially adjusted by demographics (model 2), socioeconomics (model 

3), access to health care (model 4) and psychosocial factors (model 5), the healthy migrant 

advantage remains significant for all risk factors, which could to some extent influence the 

healthy migrant effect found in self-reported cardiovascular diseases like CVA, even after 

adjusting by socioeconomic factors. Specifically, being an international migrant was 

associated with 26% less odds of self-reported HTN (OR: 0.74; 95%CI: 0.59-0.93; p=0.008), 

48% less odds of T2DM (OR: 0.52; 95%CI: 0.39-0.70; p<0.001), as well as 61% reduced 

odds of DLD (OR: 0.39; 95%CI: 0.28-0.54; p<0.001) and 79% less odds of OBES (OR: 0.21; 
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95%CI: 0.15-0.28; p<0.001). In addition, being a migrant was significantly associated with 

53% and 40% lower odds of TOB and ALC, respectively (TOB OR: 0.47; 95%CI: 0.35-0.64; 

p<0.001; ALC OR: 0.60; 95%CI: 0.50-0.73; p<0.001).  
 

4.5.9. Migratory-related determinants of health associated with cardiovascular health 

outcomes 

 

Main results: there were not significant associations between migratory-related factors 

and cardiovascular events. HTN was positively associated with a time of residence of 6-

10 years and being Dominican. Whereas there was negative association in which being 

Venezuelan reduced the odds of T2DM  

 

After adjustment for sex and age, there were not significant association between migratory-

related factors and cardiovascular diseases (data not shown). However, analysis of metabolic 

factors (Table 7.) yielded in significant positive associations of HTN with time of residence 

from 6 to 10 years (OR: 1.91; 95%CI: 1.21-3.02; p=0.005). As well as countries of origin 

were associated with increased odds of this metabolic factor, mainly Dominican Republic 

(OR:5.11; 95%CI: 2.09-12.48; p<0.001), followed by Ecuador, Venezuela, and Colombia. 

In contrast Venezuela was negatively associated with T2DM (OR: 0.67; 95%CI:0.34-1.32; 

p=0.024) but Ecuador increased the risk (OR: 2.61; 95%CI: 1.11-6.12; p=0.027). 

 

Regarding behavioral factors (Table 8.), the odds of ALC consumption were significantly 

reduced among those from Haiti (OR: 0.54; 95%CI: 0.33-0.88; p=0.014), while being from 

Bolivia was positively associated with higher odds of ALC consumption (OR: 2.16; 95%CI 

1.13-4.13; p=0.020). For its part, recent migration was significantly associated with higher 

odds of FV intake (OR: 1.78; 95%CI: 1.24.2.54; p=0.001) and being born in Venezuela (OR: 

1.67; 95%CI 1.16-2.40; p=0.006) and Ecuador (OR: 2.42; 95%CI 1.00-5.88; p=0.049) were 

also positively associated with increased dietary risk.  
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Table 21. Healthy migrant effect analysis by SDH adjustment.  

Health 

outcome 

Model 1 

Crude OR of being migrant 

Model 2 

Adjusted OR by demographics 

Model 3 

Adjusted OR by 

demographics + SES 

Model 4 

Adjusted OR 

by demographics + SES 

+access to health care 

Model 5 

Adjusted OR 

by demographics + SES 

+access to health care 

+psychosocial 

 OR [CI95%] p value OR [CI95%] p value OR [CI95%] p value OR [CI95%] p value OR [CI95%] p value 

AMI 0.27 [0.15-0.47] 0.000 0.64 [0.32-1.26] 0.196 0.65 [0.32-1.31] 0.228 0.82 [0.39-1.70] 0.593 0.99 [0.46-2.11] 0.978 

CVA 0.25 [0.13-0.51] 0.000 0.43 [0.20-0.94] 0.034 0.30  [0.18-0.86] 0.019 0.46 [0.20-1.03] 0.058 0.41 [0.21-1.08] 0.077 

HTN 0.32 [0.27-0.37] 0.000 0.50 [0.48-0.72] 0.000 0.60  [0.49-0.74] 0.000 0.70   [0.56-0.87] 0.001 0.74 [0.59-0.93] 0.008 

T2DM 0.27 [0.21-0.33] 0.000 0.40 [0.35-0.59] 0.000 0.40 [0.36-0.60] 0.000 0.52 [0.40-0.69] 0.000 0.52 [0.39-0.70] 0.000 

DLD 0.25 [0.20-0.31] 0.000 0.30  [0.23-0.40] 0.000 0.30 [0.23-0.41] 0.000 0.34 [0.25-0.47] 0.000 0.30 [0.28-0.54] 0.000 

OBES 0.18 [0.14-0.22] 0.000 0.10 [0.12-0.21] 0.000 0.10 [0.12-0.21] 0.000 0.10 [0.14-0.25] 0.000 0.20 [0.15-0.28] 0.000 

TOB 0.63 [0.50-0.80] 0.000 0.60  [0.47-0.77] 0.000 0.54 [0.42-0.71] 0.000 0.50 [0.38-0.67] 0.000 0.47 [0.35-0.64] 0.000 

AL 0.65 [0.57-0.75] 0.000 0.50 [0.50-0.69] 0.000 0.60  [0.51-0.71] 0.000 0.50 [0.49-0.70] 0.000 0.60  [0.50-0.73] 0.000 

LPA 1.05 [0.90-1.23] 0.531 1.16 [0.98-1.37] 0.090 1.12 [0.93-1.33] 0.227 1.13 [0.93-1.37] 0.209 1.06 [0.86-1.30] 0.604 

FV 2.40 [2.21-2.80] 0.000 1.90 [1.71-2.31] 0.000 1.97 [1.69-2.30] 0.000 1.23 [1.64-2.28] 0.000 1.94 [1.63-2.32] 0.000 

 

AMI: acute myorcardial infarction; CVA: cerebrovascular accident; HTN: hypertension; T2DM: type 2 diabetes mellitus; DLD: 

dyslipidemia; OBES: obesity; TOB: tobacco consumption; ALC: Alcohol consumption; LPA: lower physical activity; FV: low fruits 

and vegetables. CI confidence Interval. 

 

 

 

 

 

 

 

 

 

 



 

 
96 

Table 22. Migratory-related determinants of health associated metabolic risk factors.  

 
Social Determinant of Health HTA DM Dyslipidemia Obesity 

Adjusted sex + age OR [CI95%] P value OR [CI95%] P value OR [CI95%] P value OR [CI95%] P value 

Time of residence              

6-1o years 1.91 [1.21-3.02] 0.005 1.01 [0.54-1.88] 0.970 1.60 [0.81-3.18] 0.173 1.23 [0.61-2.44] 0.554 

11-20 years 1.09 [0.11-2.21] 795 1.09 [0.50-2.37] 0.818 1.57 [0.64-3.85] 0.322 0.96 [0.36-2.52] 0.937 

>20 years 1.15 [0.41-3.22] 779 1.78 [0.63-5.03] 0.270 1.84 [0.61-5.54] 0.275 1.82 [0.60-5.44] 0.284 

Country of origin 

Colombia 2.22 [1.15-4.29] 0.017 0.75 [0.33-1.73] 0.509 1.41 [0.61-3.28] 0.413 0.96 [0.40-2.32] 0.941 

Venezuela 2.14 [1.17-3.89] 0.013 0.67 [0.34-1.32] 0.024 1.54 [0.74-3.21] 0.240 1.17 [0.57-0.2.38] 0.660 

Ecuador 3.45 [1.54-7.75] 0.003 2.61 [1.11-6.12] 0.027 1.72 [0.58-5.07] 0.318 0.96 [0.26- 3.48] 0.957 

Haití 1.36 [0.64-2.91] 0.414 0.97 [ 0.43-2.20] 0.956 0.34 [0.09-1.25] 0.107 0.28 [0.07-1.02] 0.055 

Bolivia 1.45 [0.54-3.93] 0.457 1.14 [0.36-3.56] 0.820 1 - - 02.03 [0.73-5.59] 0.169 

Rep Dominicana 5.11 [2.09-12.48] 0.000 2.09 [0.71-6.15] 0.180 0.55 [0.07-4.35] 0.574 0.54 [0.06-4.30] 0.567 

Other country 2.11 [0.87-5.09] 0.095 1.24 [0.45-3.40] 0.667 2.21 [0.79-6.14] 0.128 1.83 [0.62-5.38] 0.271 

GOF test   0.017   0.900   0.336   0.571 

HTN: hypertension; T2DM: type 2 diabetes mellitus; DLD: dyslipidemia; OBES: obesity. 
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Table 23. Migratory-related determinants of health associated behavioral risk factors.  

 
Social Determinant of Health Tobacco Alcohol Low physical activity Low fruits and vegetable intake 

adjusted sex + age OR [CI95%] P value OR [CI95%] P value OR [CI95%] P value OR [CI95%] P value 

Time of residence  

6-1o Years 0.67 [0.26-1.73] 0.416 1.23 [0.87-1.75] 0.230 0.97 [0.68-1.38] 0.875 1.78 [1.24-2.54] 0.001 

11-20 Years 0.77 [0.29-2.04] 0.614 1.02 [0.59-1.74] 0.936 1.09 [0.64-1.88] 0.729 3.93 [1.91-8.08] 1.915 

>20 Years 1.27 [0.37-4.36] 0.698 1.16 [0.55-2.46] 0.681 1.58 [0.66-3.73] 0.296 1.15 [0.53-2.50] 0.530 

Country of origin 

Colombia 1.39 [0.57-3.34] 0.460 1.44 [0.91-2.29] 0.118 1.52 [0.94-2.48] 0.087 1.49 [0.94-2.38] 0.089 

Venezuela 2.00 [0.95-4.20] 0.064 1.44 [0.91-2.12] 0.066 1.41 [0.95-2.09] 0.083 1.67 [1.16-2.40] 0.006 

Ecuador 1.41 [0.39-5.02] 0.592 1.32 [0.66-2.64] 0.426 0.58 [0.30-1.12] 0.110 2.42* [1.00-5.88] 0.049 

Haiti 1.54 [0.35-6.62] 0.559 0.54 [0.33-0.88] 0.014 0.71 [0.46-1.09] 0.124 0.49 [0.33-0.73] 0.000 

Bolivia 3.28 [0.99-10.85] 0.051 2.16 [1.13-4.13] 0.020 0.94 [0.47-1.85] 0.863 1.03 [0.53-2.00] 0.917 

Rep Dominicana 0.92 [0.09-9.36] 0.946 1.97 [0.93-4.15] 0.073 2.25 [0.88-5.76] 0.090 0.43 [0.22-0.83] 0.012 

Other country 3.17 [1.14-8.83] 0.027 1.68 [0.81-3.47] 0.156 1.07 0.50-2.30] 0.853 1.90 [0.77-4.63] 0.158 

GOF test   0.838   0.017   0.318   0.398 

CI confidence Interval. 
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Table 24. Synthesis of main findings by social determinants of health.  

 
SHD Category of SDH     prevalence in both groups 

Both groups 

 prevalence in Chileans    prevalence Migrants  OR Associated 

chileans  

 

OR Associated 

migrants 

Migrants  
Sex Male  AMI  

AL 

AMI  TOB   

Women  CVA  
HTN, T2DM, DLD, OBES, 

TOB, LPA 

FV  DLD, OBES HTN, DLD, OBES 

 

 

 

Age 

20-29 years TOB, LPA ALC    

30-49 years HTA, T2DM, DLD, OBES, LPA TOB, FV ALC   

50-54 years LPA  HTN, T2DM, DLD, 

OBES 

  

>65 years AMI CVA HTN, T2DM, DLD, LPA    

Continuous     CVD, AMI, HTA CVD, HTA, T2DM, 
DLD Ethnicity Yes AMI  

HTN, T2DM, DLD, OBES 

TOB, AL , FV, LPA 

 ACV  DLD 

 

Marital status 

Widow     CVD, AMI HTA 

Married    HTA, T2DM, DLD, 

OBES 

T2DM 

Divorced      HTA 

Cohabitant      OBES 

Educational level None  education   ACV, FV   

Low level HTN, T2DM, DLD TOB, LPA  CVD Low risk CVD 

High level OBES, ALC  TOB  Lower risk CVD  

Income level Low level   ACV   

High level HTA, T2DM, ALC   HTA, DLD, OBES  

Occupational 

level 

Employed  TOB   ALC   

 Unemployed AMI, ACV HTN, T2DM, DLD, 

OBES 

 FV CVD, HTA  

 Inactive     HTA  

 

 

Access to health 

care 

None insurance   HTA, T2DM, DLD, 

OBES, FV (higher 

prevalence) 

  

Public insurance T2DM, OBES HTA, DLD    

Private insurance    HTA, DLD   

Other insurance       AMI higher risk 

HTA, T2DM, DLD  Access barriers AMI, OBES, DLD TOB, ALC  HTA, T2DM, OBES DLD, OBES  

 

 

 

Psychosocial 

Discrimination AMI, DLD, OBES TOB ALC OBES  

Stress  DLD, OBES, LPA  TOB ALC    

Having Social 

capitalcapital 

HTA, DLD, OBES 

 

 T2DM, OBES DLD, OBES DLD 

Low social capital  LPA, FV, ALC T2DM, OBES, TOB, LPA    

Having social support   OBES, T2DM   

Low social support LPA FV T2DM, OBES TOB    

AMI: acute myocardial infarction; CVA: cerebral vascular accident; HTN: hypertension; T2DM: diabetes mellitus type II; DLD: dyslipidemia; TOB: tobacco consumption; ALC: 

alcohol consumption; LPA: low physical activity; FV: low fruits and vegetables intake.  
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5. Chapter 4 Discussion  
 

The body of evidence described in the first chapter of this dissertation reveals the complexity 

of migrant’s health, since cardiovascular outcomes differ across diagnosis or behavioral risks 

factors, countries of origin and destination studied. The healthy migrant effect might apply 

for some health outcomes, while there is also evidence either against the effect, mixed or 

neutral. Therefore, the existence of the health advantage is not consistent throughout the 

recent literature which has been mainly carried out in North America and Europe. Local 

literature has previously suggested the healthy migrant effect in both crude and adjusted 

analyzes considering demographic and socioeconomic factors from population-based data. 

Given the lack of recent evidence exploring the effect, a secondary analysis of CASEN 2017 

was performed to comprehensively explore the migrant’s health. This analysis comprising 

the second chapter of this dissertation revealed a crude advantage on self-reported health, 

disability, daily life limitations and chronic diseases. In addition, an adjusted analysis from 

the social determinants of health was implemented, these determinants represent the social 

conditions (family, work, community, health systems, among other) in which people are 

developed during their life cycle. This approach considered demographic (e.g. sex, age, 

ethnicity) , socioeconomic (educational level employment participation, income) , health care 

access (type of affiliation), psychosocial (social capital, social support) and migratory-related 

factors (country of origin, time of residence). After adjustment by each set of SDH, the 

healthy migrant effect remained significant suggesting that being migrant was protective for 

these health outcomes in that time. The study shed light of health gaps between migrants and 

Chilean population, probably due to the epidemiological transition in Chile. This transition 

went away from infectious diseases to increased burden of non-communicable diseases.  

Despite this was also occurring in other countries of the region, the advanced transition could 

lead to this gap, however, migrants still experiencing exposures that might contribute to 

health risks at long-term.  

 

The evidence of healthy migrant effect remains inconclusive and scarce within the region. 

Our local approach from population-based data revealed a health advantage on chronic 

diseases. Although the above-mentioned secondary analysis confirmed an advantage of being 

migrant, the analysis of specific health conditions and its risk factors were limited. Therefore, 

it was necessary to evaluate the existence of the effect on leading causes of death in Chile, 

where high prevalence and disease burden has been described in general population. 

Particularly, in the absence of evidence of cardiovascular disease prevalence and SDH 

associated factors among migrant population in Chile, the third phase of this dissertation 

from the primary data collected deepend in this this knowledge gap from the research 

question Is there a healthy migrant effect on cardiovascular diseases and 

cardiovascular risks factors in Chile, and how this effect varies according to social 

determinants of health? The main hypothesis was due to the healthy migrant effect, there 

is a lower proportion of cardiovascular diseases and risks factors in international migrants 

compared to local Chilean population. This analysis is relevant for public health purposes 

since it allows the detection of cardiovascular-related health needs and risks factors among 

international migrants. Moreover, it provides evidence of diverse exposures faced during 

migration process towards timely and tailored prevention interventions. In addition, this 
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evidence is useful for policy making that takes into account the diversity of migrant 

population throughout the region.   

 

The primary data collection to test the hypothesis was performed during COVID-19 

pandemic in boroughs of Metropolitan Region. Specifically, the southeast communes La 

Pintana, La Granja and San Ramón which are considered socially vulnerable. According to 

the vulnerability paradigm there are structural, socioeconomic and cultural forces influencing 

risk processes as a result of inequalities rooted in societies (94). From a health perspective 

this vulnerability is related to the individual’s social conditions impacting their agency and 

access to resources towards their health protection (96). This study gives insights of the social 

determinants of health to which both Chilean and local population are exposed during the 

sociosanitary crises. The following section discuss cardiovascular outcomes (cardiovascular 

diseases, metabolic risks factors and behavioral risks factors separately) in the light of the 

current national reference to contextualize the Chilean situation, although statistical 

comparisons were only made between migrants and Chileans included in the primary data 

analysis. In addition, the healthy migrant effect results are discussed with possible 

explanations that could be deepened in future reports. As well as main findings of social 

determinants of health significantly associated to the studied outcomes are discussed.   

 

5.2.  Interpretation of primary data findings on social determinants of health  

 

In this cross-sectional study the sample was mainly comprised by women as often found in 

health care research of international literature (97). Among migrant population, the 

proportion of women and age distributions is in accordance with national data reporting a 

steady increase of migrant women in the past 3 years and migrants at working age, 

predominantly 30-34 years (6).  Despite both groups in this study reside in vulnerable 

boroughs, migrants tend to report higher educational level and employment participation. 

Migration is globally related to labor either as a driving factor or needed for social and health 

integration (98). Concerning the higher educational level and labor participation but lower 

income than locals, a secondary analysis of the Chilean National Socioeconomic 

Characterization Survey (CASEN 2020) provides possible rationale for this phenomenon. 

The study revealed that poverty was not explained by less access to the labor market, informal 

labor or recent migratory fluxes. Conversely, it was explained by reduced access to social 

protection and institutional support networks (99) which mostly rely on a valid identification 

of residence permission that could be expired or pending during COVID-19 pandemic (100). 

In addition, it is worth to mention that poverty increased in migrant population during the 

pandemic, going from 10.9% in 2017 to 17% in 2020 (99).  

 

Regarding the access to the health care, the proportion of uninsured migrants is similar to 

current national estimations (11%) (101, 102). However, Chileans in our sample reported 

higher insurance levels compared to the national reference (4% national reference vs. 6.54 

Chileans participants). According to data from CASEN 2020 survey, there is an income 

gradient for insurance status in both migrants and locals. In addition, lack of insurance among 

Chilean population increased two percent points from 2017 to 2020 CASEN survey (101). 

Thus, the local participants of this study might reflect the impact of low socioeconomic level 

on health system affiliation. Among migrants, reduced access has been previously reported 

mainly among recent migrants from emerging countries such as Venezuela, Colombia and 
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Haiti (36) that in turn represent some of the predominant nationalities of this study. Although 

it is expected that general population with higher educational level is more prone to being 

affiliated than those with lower levels, this may not be true to migrants in a vulnerable 

situation (e.g. irregular status, low income)  (101). Furthermore, the report of barriers to 

health care access was lower in migrant participants compared to locals, which could be 

related to the migratory factors of the sample. The access and use of health system increase 

with time of residence, therefore recent migrants that are often younger and healthier than 

locals don’t have the same health care needs, health care-seeking and support networks. In 

addition, experience with health systems either in countries of origin, transit or previous 

destinations, as well as their migratory status might influence their approach to the Chilean 

system (36).  Noteworthy, data from national reports reveals that the majority of involuntary 

reasons -i.e., beyond their control- were mostly related to the impact of COVID-19 pandemic 

in health system and its associated barriers (101). 

 

Analysis of psychosocial factors revealed a high report of stress in both groups, which is 

potentially expected during COVID-19 pandemic and the resulted sociosanitary crises. The 

literature  describe higher stress in women, young people and those residing in areas where 

COVID -19 had more impact, among others (103). Particularly, evidence from Latin-

American countries, highlights the increased report of stress and other symptoms of mood 

disorders in general population of Chile (104).  Additionally, vulnerable boroughs in 

Santiago de Chile were the most affected by COVID-19 infection and mortality rates, besides 

the exacerbated inequalities (105, 106). Moreover, discriminatory experiences were informed 

by both populations, but Chileans at a greater extent. In local population this could be 

explained by their low socioeconomic status, since people in poverty represent the second 

most discriminated group in Chile, after people with ethnic background, whereas Latin-

American migrants represent the fifth most discriminated group. Thus, unfair treatment 

among local participants could be attributed to their economic vulnerability which is 

sharpened in indigenous participants (93). Unfair treatment faced by migrants could be 

derived from the intersection of their immigration status, ethnicity and low income, and 

possibly  reinforced with discourses associating migrants as a threat for COVID-19 infection 

(107, 108).  Discrimination is part of the psychosocial stressors impacting minorities, which 

along with cumulative exposures of life events increases mental and physical health risks 

(109).  

 

Migrants have different psychosocial resources availability, for instance recent migrants are 

developing social capital and support in the host country (110). However, this process might 

be hindered by mobility restrictions during COVID-19 pandemic and sociosanitary crises. 

According to data from CASEN 2020, the report of social capital measured by organized 

groups belonging and participation was similar to our findings, where over 28% of locals  

and 17% of migrants had social capital, respectively (111). Therefore, this showed the 

challenging time of social integration that were facing migrant population. Similarly, social 

support was also lower in migrant population compared to locals, but over 80% of migrants 

in our sample have social support. Even though mobility restrictions and current crises might 

affect this resource, migrants could also be benefited from the support of their migrants peers 

and those in the distance in their home country (112).  
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The intraregional south-south pattern described in Chile (6) was confirmed in our sample 

which was mainly comprised by recent migrants. Similarly, the majority of participants in 

CASEN 2020 arrived in 2015 or after, and this distribution differ by country of origin. While 

Venezuela, Haiti and Colombia were the emerging nationalities, other border countries such 

as Peru and Bolivia represent a migrant settled population (111). Furthermore, the migratory 

status of the participants entails diverse challenges, since the majority did not have a visa, 

some had an application pending or were in an administrative irregular status. This 

phenomenon could be explained by the modes of entry into Chile including tourist visa and 

unauthorized entry points  (113). During COVID-19 pandemic the land borders and mobility 

restrictions throughout the country increased irregular entry.  As well as the administrative 

barriers imposed difficulties in regularization process during this period, particularly among 

Venezuelan migrants (114). Considering the social determinants of health described in the 

sample and their migratory status, the overall situation indicates that some are facing 

vulnerability. Specifically, vulnerable migrants are at higher risk of harm, abuse, exploitation 

and not fully enjoyment of their human rights than other populations. These risks might 

interact with each other and also with protective factors (e.g., psychosocial resources, 

literacy, access to health care) modulating their potential susceptibility during migratory 

process (115).  

 

5.3.  Interpretation of primary data findings on self-reported cardiovascular diseases  

 

Self-report of cardiovascular diseases in both Chileans and migrants was lower than the 

current national reference (National Health Survey 2016-2017) of 3.3% for acute myocardial 

infarction and 2,6 for cerebrovascular accident, respectively (116). These differences may 

reflect the trend of reduction in cardiovascular disease over the years as a result of preventive 

strategies and public health policies progressively implemented. However, during COVID-

19 pandemic there was an increment in cardiovascular unexpressed demands, evidenced in 

reduced activated guarantees covered by the Explicit Health Guarantees plan (AUGE-GES). 

As well as reductions in the incidence rates of cardiovascular emergencies (13% for AMI 

and 20% for CVA) suggesting that major events were not timely treated (117). Particularly, 

data from the cardiovascular mortality during the pandemic in Chile, revealed a reduction 

that could be derived from COVID-19 competitive mortality, changes in cardiovascular risk 

factors and environmental exposures during quarantines (118).  

 

Results of the present study revealed a crude health advantage for cardiovascular diseases, 

which have been previously suggested in Chile. Literature from the hospital discharges in 

2012 reported lower percentage of circulatory system diseases in migrants compared to locals 

(7.6% in Chileans vs. 4.4% in migrants). In addition, the overall rate of hospital discharges 

was also lower in migrants with 22.4 hospital discharges per one thousand inhabitants 

compared to 97.4 hospital discharges per one thousand inhabitants. Even though this data 

favors a health advantage, the authors pointed out that migrants were younger, as well as 

migrant population might have less access to health care and diseases might be under-

registered (119).  Similarly, a recent study from hospital discharges in 2018 supports a lower 

proportion of circulatory system, since 8.47% Chilean patients were diagnosed compared to 

3.50% migrant patients. Additionally, the percentage of overall consultations demanding 

urgency attention was lower in migrant (36,85%) than locals, counting with less severity and 

mild prognosis (102). Adjusted analysis had been only performed on chronic conditions as a 
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whole, these findings support a healthy migrant effect among Latin-American migrants when 

compared to Chilean population. However, the effect disappeared at a length of residence 

over 20 years and after adjusting by socioeconomic status (23). Meanwhile, recent evidence 

from CASEN 2017 described in this dissertation, revealed that being migrant conferred 

protection for chronic conditions even after adjusting by demographics, socioeconomic, 

access to health care and psychosocial determinants (120). Therefore, these studies including 

cardiovascular diseases within other health conditions are a starting point for exploring a 

possible cardiovascular advantage among migrants residing in Chile. Meanwhile  the 

international literature have supported the health advantage in cardiovascular events (121, 

122) coronary artery disease  (71, 123, 124) and cerebrovascular disease (125) in migrants 

from South American,  Mexico, Cuba, Dominican Republic and Asia. For example, evidence 

from Hispanic and Chinese migrants living in EE.UU described a lower incidence of 

cardiovascular events, mainly in young recent migrants (121). Conversely, there is also 

evidence against it among Asians and Afro-descendants for IAM and CVA, respectively 

(126, 127); which reinforces the complexity of migrant’s cardiovascular health depending on 

specific causes, migrants’ subgroups and countries studied.  

  

Findings on adjusted analysis revealed that the healthy migrant effect in AMI  disappeared 

after adjusting by demographic factors (sex, age, ethnicity), spotting the influence of social 

and biologic characteristics involved in social categorizations and subsequent inequities 

(128). For instance, male sex has been described as a determinant of cardiovascular disease 

since morbidity and mortality of AMI is higher in men than women due to the lack hormonal 

protection provided by estrogens before menopause (129). Accordingly, international 

evidence reported acute coronary disease in male migrants from Latin-America, Africa, 

Europe and Asia residing in EE.UU (130, 131). In turn, the predictive value of male sex for 

cardiovascular events in migrants has been reported for emergency admissions in Italia (132). 

Meanwhile, the age is itself a traditional cardiovascular risk factor influencing physiological 

process and cumulative effect of risks factors over time (133) that was positively associated 

to cardiovascular diseases in both population of the present study. Worldwide, it has been 

estimated that major events accounts for 25% of all deaths in the age group of 65-84 years 

old, which raises to 30% among elders over 85 years. Similarly, in this study the highest 

prevalence of cardiovascular diseases was self-reported by participants over 65 years of age 

but was also at younger ages. Evidence have also reported cardiac events  at earlier ages in 

Asian migrants from 35 years and older (134), besides migrants from the former Soviet Union 

under 55 years of age (135). Furthermore, ethnicity implies both genetic and cultural aspects 

that might influence cardiovascular disease risk (136). In this study it was observed a higher 

prevalence of cardiovascular disease and risks factors among participants with ethnic 

aboriginal background than those without it. Literature have described a high prevalence of 

metabolic risks factors in people with Hispanic ethnicity, making CVD the leading cause of 

death in this group. Likewise, afro-descendants are also affected by these risks factors, 

mainly by hypertension which is the major risk factor for ischemic heart events (137). 

Specifically, these events have been reported in migrants from Central America and 

Caribbean (130), South Asia (126) and Middle east (138).  

 

The healthy migrant effect in CVA persisted after adjusting by demographics and was 

modulated by socioeconomic factors. It is worth to mention that in general population low 

socioeconomic status is associated with cardiovascular risk, since 60% of CVD can be 
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explained by these factors and accounts for twice as many deaths from CVD compared to the 

highest socioeconomic status (139). Furthermore, the modulated advantage disappeared after 

the adjustment by access to health care, highlighting its relevance on the cardiovascular 

health of migrants located in Chile. Health access denotes the ability to approach and use the 

health care system when needed, involving both dimensions of availability and effective 

utilization (140). According to national data, a higher proportion of migrants are uninsured 

(11%) and have higher percentage of non-consultation than Chilean population (36, 101). 

Particularly, previous population-based analysis informed that migrants had 7.5% higher 

odds of being uninsured. While data during early COVID-19 pandemic revealed the lack of 

insurance and low guidance of how to navigate the health system,  mainly among recent 

migrants (141). Health care utilization could be determined by specific migratory-related 

factors such as migratory status, context of migration and structural factors in the destination 

country (e.g., migratory and health policies). For example, irregular administrative status 

might influence medical consultation due to fear of deportation or lack of knowledge of  their 

health rights and available health services in the destination country (110).  

 

Barriers in accessing to health care could be either at personal-level (e.g.: financial, 

knowledge, time), system level (e.g. human/financial resources, health policies) and 

community level (e.g. availability of interpreters). Migrants might have differential health 

care needs according to their self-perceived health, health seeking behaviors -which represent 

individual’s actions to restore their health in face of health problem perceived by themselves-  

and previous experiences with the health system (e.g., mistrust) favoring the use of other 

types of attention including traditional medicine (36, 110, 142) . On the other hand, their 

income might determine their ability and willingness to pay, which could also be influenced 

by the cost of medical coverage, knowledge of coverage for migrant population and proper 

implementation of health policies by medical providers when is out of cost. To the latter 

organizational barrier it might be added the management of health resources, waiting lists, 

referral system among others (142). In Chile, migrants have reported institutional 

discrimination derived from national policies and procedures that structurally promote 

inequities. Specifically, from the health system which are coupled with barriers to navigate 

an unknown system. In addition to geographical, time and communicational barriers (143, 

144). Whereas health care workers have informed the challenges of proper attention giving 

the lack of clarity on legal regulations of services to which migrants are entitled, lack of 

interpreters and intercultural competence, mainly for hospital care (145). International 

literature has described the impact of time of residence and migratory status on health care 

access. Migrants with a time of residence over 10 years and regular migratory status might 

have lower cardiovascular risk and severity than those uninsured migrants with irregular 

administrative status. Since the status does not allow them to be benefited from preventive 

services and timely treatment (146). Therefore, migrants of our sample have some 

characteristics that might increase their susceptibility and vanish possible health advantages 

(e.g., recently arrived, uninsured, unaware of their rights, face institutional and administrative 

barriers) even if they are younger and healthier at arrival.   

 

Regarding the association of social determinants and cardiovascular disease, our findings 

revealed that high educational level conferred protection for this health outcome. Among 

migrants, university education was associated with 97% less odd of CVD. This protective 

factor influence health literacy which help risks understanding and facilitates healthy choices 



 

 
105 

(95). The inverse association of CVD and educational level has been previously reported, 

where lower educational levels increased cardiovascular risk and mortality when compared 

with tertiary level (147). Specifically, in migrants low educational level had a negative impact 

by increasing the prevalence of cerebrovascular accident (148) and cardiovascular disease 

related mortality (149). On the other hand, affiliation to other types of insurance was 

positively associated with AMI by increasing 10.38 times the odds of the disease. This 

finding could be interpreted from the preference of some migrants by alternative pathways 

of care such as transnational access at border countries, traditional medicine, religious non-

medical care, pharmacy consultation and self-medication  (110, 150). These preferences 

might be related to health system enrollment difficulties in Chile, even though migrants are 

entitled regardless of their migratory status. These difficulties have been reported mainly 

among migrants in irregular administrative status who have been denied affiliation to the 

public system for not being able to provide all required documents (101, 151). As previously 

mentioned, migrants could face fear of deportation and lack of knowledge of theirs rights and 

avoid contact with the formal care pathways, as well as not knowing where to seek medical 

attention (141, 144).  

 

5.4.  Interpretation of primary data findings on self-reported cardiovascular risks 

factors 

 

Self-report of metabolic risk factors in this study differed from the national health survey 

estimations, specifically hypertension (27.6% NHS vs. 19.2% Chileans vs. 7.0% migrants), 

dyslipidemia (27.8% NHS vs. 11.4% Chileans vs. 3.1% migrants) and obesity (31.2% NHS 

vs. 14.8% Chileans vs. 3.0%). The highest prevalence among these risks factors was found 

in hypertension, which reached almost 20% in Chileans and 7% in migrants. Differences with 

the national reference from 2017 might be explained by the sustained decline of hypertension 

and other metabolic risk factors rates over time due to the national chronic disease program, 

as well as the Global Hearts initiative supported by the Pan-American Organization. These 

programs have been implemented in primary health care towards timely treatment and 

control of the disease (152, 153). However, the above mentioned impact of COVID-19 on 

the health system (117) could had influenced the access to screening and diagnostic 

confirmation possibly affecting participants’ awareness of the disease. Meanwhile, 

prevalence of type II diabetes mellitus in Chilean participants was similar to the current 

national estimation (12.3% NHS) which indicates a different data trend during the pandemic. 

Anecdotal evidence from medical practice in Chile have reported increases in disease 

consultations possibly related to low physical activity and unhealthy diet (e.g., ultra-

processed food, low fruit and vegetables intake) during quarantines (154).  In addition, it has 

been documented a diabetogenic effect or decompensation of asymptomatic T2DM derived 

from changes in glucose metabolism after COVID-19 infection (155). The impact of the 

pandemic either on lifestyles, access to services and infection induced cardiovascular risks 

factors could be further studied in Chile for future health planning and public health 

responses.  

 

The healthy migrant effect in all metabolic risk factors persisted after adjusting by 

demographic, socioeconomic, access to health care and psychosocial factors. Although 

national evidence remains scarce, the available data from hospital discharges reporting lower 

circulatory system rates compared to locals, also described  lower rates of endocrine, 
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nutritional and metabolic diseases (2.9% Chileans vs. 1.8% migrants) (119). International 

literature in the region have reported lower prevalence of diabetes and hypertension among 

Venezuelans migrants compared to local population in Peru and Colombia, respectively (122, 

156). At the same time, literature from North America have described lower prevalence of 

hypertension and obesity leading to fewer cardiovascular events in migrants from Latin 

America and Caribbean, Europe, Africa and Asia than local population (130, 157, 158). 

Similarly, a study of Latin American migrants described an advantage for T2DM mainly 

among Cubans and South Americans. In addition, the latter group along with Mexicans had 

lower HTN prevalence than native-born (71). In relation to Mexican migrants, data have 

indicate a possible  positive selection due to their lower blood pressure levels, abdominal 

obesity and metabolic syndrome when comparing with non-migrant counterparts (159). On 

the other hand data from afro-descendants migrants showed an advantage in HTN, T2DM 

and OBES, particularly, they also had lower rates of cerebrovascular accidents (72, 125). 

Furthermore, results against the healthy migrant effect were also found among Hispanic 

migrants residing in North America, including dyslipidemia (160, 161) and hypertension 

(161) and type II diabetes mellitus (162), obesity (157). Likewise, opposite findings to the 

advantage on metabolic risk factors have also been reported among migrants from Africa 

(127, 163, 164) and Asia (138, 165-167), which might be in accordance with the high 

cardiovascular risk described in groups with this ethnic background (e.g. high prevalence of 

hypertension in afro-descendants and metabolic syndrome in south Asians (137, 168).  

 

Demographic factors were the main social determinants of health associated with metabolic 

risks factors in migrant population. For instance, being women was positively associated with 

having hypertension, dyslipidemia and obesity. Accordingly, previous international evidence 

from afro-descendant and south Asian women has reported that they had at least three 

cardiovascular risks factors (169-171). In addition, among overweight and obese Hispanic 

women, pre-diabetes and diabetes represent a major challenge since is commonly 

underdiagnosed and uncontrolled probably due to barriers to screening  (172). Little evidence 

is available in the region and does not specify prevalence by sex or test its association. 

However, a study in Colombia reported that hypertension and dyslipidemia were prevalent 

among Venezuelan migrants, most of which were women (62). Noteworthy, women are not 

sufficiently represented in clinical research, but at the same time cardiovascular disease is 

the leading cause of death in women of general population (173). Therefore, desegregated 

data in the region still a pending issue, reinforcing the need of research and public responses 

towards cardiovascular health of migrant women. Similar to the above-mentioned association 

of age with cardiovascular disease, this factor was also positively associated with 

hypertension, diabetes and dyslipidemia in migrant population. Literature have describe the 

early onset of T2DM  in migrants from South Asia and Africa aged 31 to 41 years old (174), 

as well as hypertension and dyslipidemia among migrants of diverse origins in their 40s 

(175). Meanwhile, Latin-American migrants between 45 to 64 years were most affected by 

HTN, T2DM, dyslipidemia and obesity in comparison to their younger peers (176). 

Moreover, as expected there is also evidence reporting HTN and T2DM prevalence increases 

with age (177).  

 

Reporting an ethnical aboriginal background was positively associated with dyslipidemia, 

which is line with previous evidence of South American native population who also tended 

to metabolic syndrome. High lipid levels could be explained by the Western influence on 
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their habits as well as its interaction with biological, environmental and socioeconomic 

factors within these communities (178). Previous research studying migrants with Hispanic 

ethnicity have reported a higher likelihood of having elevated triglycerides, cholesterol and 

low high-density lipoprotein coupled with obesity than non-Hispanics (160). Likewise, 

predictors of CVD including dyslipidemia have been found in a greater extent in both 

Hispanic and  afro-descendants when compared to other ethnicities such as whites and Asians 

residing in EE.UU (179). Unexpectedly, having social capital was positively associated with 

dyslipidemia in the migrant sample of the present study. Social networks could influence 

behaviors either reinforcing healthy habits or acquiring risky behaviors (180), however it is 

expected a protective effect of having social capital on cardiovascular disease (181). The 

association could be explained by the interaction with the host society that is part of the 

migrant’s new social capital and the adoption of their behavioral patterns  (182) and diverse 

exposures in the receiving country (e.g. life conditions, environmental factors). Another, 

explanation is related to the positive effect of social networks on timely screening. It has been 

found that migrants might be encouraged to use preventive services, for example by their 

neighbors (180). Furthermore, the type of insurance was associated with metabolic factors, 

specifically the public health insurance significantly increased the odds of having HTN and 

T2DM. Previous research revealed that timely diagnosis of both risks factors has been 

associated with being insured which increases the chances of  be benefitted by screening and 

diagnosis confirmation (72). In addition, periodic access to preventive services could be due 

to the lack of administrative and culturally related barriers, improving the awareness and 

understanding of cardiovascular risks (160). However, the impact of COVID-19 pandemic 

in the Chilean public health system might also influence these findings, either by detection 

among risks groups when infected (e.g., incidental finding) or a consequence of the reduction 

of some preventive services and continuity of treatment that give rise to symptomatic 

hypertension and type II diabetes mellitus. 

 

In the present study, migratory factors were also associated with metabolic risks factors 

among the migrant population. The time of residence from 6 to10 years increased the odds 

of having hypertension, this time might favor the integration with the host society, as well as 

progressively show the cumulative impact of migration process on migrant’s health (183). It 

has been proposed that health care needs and cardiovascular events increase with time of 

residence, particularly acquiring more risks factors (121, 180, 184). Our study revealed the 

highest crude prevalence of AMI among migrants residing over 20 years but time of 

residence was not significantly associated in the adjusted model.  Previous literature have 

reported an association of hypertension coupled with sedentarism and overweight with a time 

of residence over 5 years (185). Meanwhile, those residing more than 10 years revealed a 

40% higher incidence of cardiovascular events  (158). However, there is also evidence that 

found no significant association of residence duration on hypertension prevalence (186).  

 

Some countries of origin were positively associated with higher chances of hypertension and 

type II diabetes mellitus. Dominican Republic showed the highest chances of HTN, followed 

by Ecuador, Colombia and Venezuela. The country of origin might represent previous 

exposures including life conditions, access to health care and epidemiological profile of the 

migrant’s home country (187). Previous evidence of Latin American and Caribbean countries 

estimated a hypertension prevalence of 40.4% (188), meanwhile current regional estimations 

report an age standardized prevalence of 35.4% among people aged 30-79 years. Specifically, 
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Dominican Republic has been classified as one of the countries with the highest prevalence 

(49.1%). Although, current estimations of Ecuador (27.2%) and Colombia (31.0%) are below 

those from Venezuela (39.4%) (189), the odds of having hypertension were lower in 

Venezuelan migrants than the other associated nationalities. Likewise, Venezuelan migrants 

showed an inverse association with T2DM, but existing estimations reported a country 

prevalence of 41.4%. These finding might be derived from the lack of insurance and barriers 

in accessing to the Chilean health care system, mainly among recent migrants with irregular 

administrative status (101). Additionally, Venezuelan migrants could also be unaware of 

their cardiovascular risks factors as a consequence of the impact of sociopolitical crises on 

health care functioning (e.g., shortage of financial and human resources), which impaired 

their access to preventive care in Venezuela (190). On the other hand, Ecuador was associated 

with increased odds of having T2DM in the migrant’s sample. Accordingly, regional 

estimations have reported a country prevalence of 26.6%  (189), representing the second 

cause of death after cardiovascular diseases. Moreover, it has been found an association 

between T2DM and low socioeconomic status among Ecuadorians (191). Thus, migrants 

from Ecuador whose migration drivers included socioeconomic reasons but remain at 

vulnerable boroughs in Chile could be at higher DM2 risk.  

 

5.5.  Interpretation of primary data findings on self-reported behavioral risks factors 

 

Among the behavioral risk factors, the prevalence of current tobacco consumption was higher 

in Chilean participants in comparison to National estimates. In the National Health Survey 

2016-2017 the prevalence of current consumption was 32.5% representing a substantial 

reduction over time, which contrast with the prevalence of 46.36% found in our Chilean 

sample (116). Meanwhile the National Service for prevention and rehabilitation of drugs and 

alcohol consumption (SENDA) informed a significant reduction of consumption estimates 

in the last years, going from 35.2% in 2018 to 32.5% in 2020, besides a monthly consumption 

of 28.6% in 2020 (192). Anecdotical reports of Chilean specialist in addictions suggest 

increases of both tobacco and alcohol consumption to cope with mental health during 

lockdowns and uncertain times. In addition, the consumption could also be influenced by the 

spread false information of nicotine properties for combating COVID-19 infection  (193). It 

has been postulated that tobacco use might increase when people experience high levels of 

stress due to mobility restrictions, isolation and confinement, mainly among people of low 

socioeconomic status (194). Therefore, the socioeconomic composition of our sample, 

duration of lockdowns, high levels of stress and interruption of mental health services (e.g., 

continuity of care for anxiety and depression, substance use treatment), during pandemic 

could lead to increased consumption in vulnerable boroughs. This makes imperative to study 

in depth the patterns of consumption during and after pandemic and explore the need for 

adjusting public health strategies to counteract possible changes on trends. Although the 

prevalence of alcohol consumption among Chilean participants was similar to the monthly 

consumption from the national reference (44.3% SENDA vs. 41.0% Chilean sample) it is 

worth to consider the above-mentioned potential impact of quarantines and the existing 

sociosanitary crises on the consumption. However, restrictions on alcohol availability and 

financial resources could have limited its consumption in Chile. For example, buying alcohol 

was forbidden during lockdowns as well as people was not able to drink alcohol in social 

settings or might have difficulties to pay it (194).    
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In this study, the prevalence of insufficient physical activity was lower in comparison to the 

current national reference (73.1% Chileans; 74.1% migrants vs. 86.7% NHS). In contrast, a 

lower proportion of local population reported the recommended intake of fruits and 

vegetables (69.01%) compared to the NHS reference, that in turn was similar to the migrant’s 

report (85% NHS vs. 84.7% migrants) (116). These results could be influenced by the health 

promotion initiatives during the pandemic (e.g., healthy life at home from choose to live 

healthy program) which encourages healthy habits both to prevent the infection and better 

cope the lockdowns. However, considering the health education focused on avoiding 

tobacco, sedentarism and unhealthy diet could lead to biased responses by social desirability. 

Since recent research showed that reporting less risky behaviors have been significantly 

associated with this type of bias, probably for seeking approval or not giving a negative  self-

image (195). Mobility restrictions during COVID-19 pandemic increased physical inactivity 

levels as locations and schedule for exercise were limited. In addition, doing physical activity 

at home was challenging since the space available and knowledge for safe practice might had  

been insufficient (196). According to the latest survey of physical activity and sports 2021 

by the Sports ministry of Chile, inactivity was found in 64.3% of the national sample and 

half of them reported that their activity decreased compared to pre-pandemic levels, mainly 

among women. Particularly, low socioeconomic status and LPA during lockdowns 

influenced this outcome (197). Meanwhile, fruits and vegetable intake during pandemic has 

been determined by changes on dietary preferences (e.g., unhealthy comfort food to cope 

mental health) and its limited access, including less availability, increased prices coupled 

with the impact of the sociosanitary crises on financial sources. In Chile the literature have 

reported a significant reduction in adherence to the dietary guidelines, which was found in a 

sample of middle-high socioeconomic status, suggesting a possible higher reduction in 

vulnerable boroughs (198).   

 

The healthy migrant effect was found in tobacco and alcohol consumption after adjusting 

sequentially by the social determinants of health. International evidence has reported lower 

tobacco consumption in migrants from Latin-America including Mexicans and Dominicans, 

as well as migrants from Africa and Asia when compared to locals (70, 123, 134, 158, 199, 

200). Moreover, a healthy advantage on alcohol consumption have been found among 

migrants from Asia (201, 202). Conversely, there is also evidence against this healthier 

pattern, for instance Hispanic migrants residing in North America reported tobacco 

consumption when more acculturated by language preference, then adopting the habits of 

host society (162) Noteworthy, there is also data showing better habits in Mexican migrants 

residing in EE.UU when compared with their non-migrants counterparts (203);  which might 

support the explanatory model for healthy migrant effect of better health habits held during 

all migration process (including pre-migratory phase, transit, and arrival and integration 

phase) (19). Thus, lower prevalence of these behavioral risk factors could partially explain 

the advantage seen in metabolic risks factors among the migrant population of the present 

study, as well as the advantage in chronic diseases from CASEN 2017 analyses. Since 

tobacco consumption is the main behavioral factor associated to cardiovascular disease due 

to the oxidative stress inducing endothelial damage and inflammation with systemic effects 

(204, 205). While alcohol has been associated with progressive alteration of cardiovascular 

function and structure, besides increasing metabolic risk (206). 
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The remaining behavioral risks factors in our study did not support the healthy migrant effect, 

particularly low fruit and vegetables consumption was higher in the migrant sample 

compared to locals.  This unhealthy pattern could be explained by the food insecurity faced 

by migrants during COVID-19, mainly among those with low income and limited access to 

high-quality diet. Literature on Latin-American migrants highlights the influence of supply 

chain disruptions on food availability, especially among migrants of vulnerable boroughs. 

On the other hand food accessibility could be challenging due to income reductions, fear 

contagion and migratory status, since the latter might determine the eligibility to government 

assistance for financial protection strategies (207).  In Chile, the access to financial aids was 

determined by migratory status which grants a valid identification card to apply for 

government assistance, thus income reductions during the pandemic might impact migrant’s 

consumption (100). Even though other type of social benefits such as food boxes were also 

broadly distributed to migrant population, this boxes mainly contained non-perishable food 

high in carbohydrates (208). Migrants in our study came from countries that might have high 

availability of fruits and vegetables (e.g., Peru, Colombia, Venezuela), despite they could 

have had a previous habit of consumption, during the pandemic they experienced more 

accessibility restrictions. In addition, previous evidence studying the food quality of migrants 

residing in Chile revealed that migrants had a poor-quality consumption compared to their 

non-migrant counterparts and host population in Chile. Although migrants showed a lower 

consumption of vegetables, they had a similar fruit consumption when compared to Chileans 

which could be related to the adoption of dietary patters of the host society and financial 

limitations (209). In our study, self-report of low physical activity did not reveal a healthy 

migrant effect, as this behavioral risk factor was similar in both migrant and Chilean 

population. In contrast, previous literature has suggested a health advantage for physical 

activity compared to locals, mostly practicing collective sports and doing active 

transportation (210). Therefore, migrants whose activity relies in group activities at public 

spaces were affected by mobility restrictions during the pandemic.  

 

The analysis of migratory determinants associated to behavioral risks factors revealed that 

being born in Bolivia was positively associated with alcohol consumption. According to 

regional reference the alcohol per capita consumption reaches 3.91% exceeding the reports 

of Venezuela, Ecuador and Haiti (211). Research on determinants of alcohol consumption in 

Bolivia suggest the rooted dynamic of traditional festivities coupled with consumption. 

Particularly, parents are the main promoters and providers of alcohol in family settings. In 

addition, population in poverty have shown increased consumption despite their financial 

limitations, it has been suggested that these limitations might be mitigated at expenses of not 

covering their basic needs (212). Conversely, being Haitian was inversely associated with 

alcohol consumption which is in line with regional reports,  since Haiti is the second country 

with the lowest consumption (3.02% per capita consumption) preceded by Guatemala (211). 

Previous research has proposed the influence of religion, migrants who gives a high 

importance to religion practices tend to consume less, as well as migrants take care of their 

self-image displaying better habits to maintain a good reputation in the host society (213). 

Haitian migrants in Chile face challenges for integration including precarious jobs and life 

conditions, besides poor access to social protection from the government (214). This 

socioeconomic disadvantage could influence accessibility restrictions among Haitian 

migrants with the behavioral risk factor. Lastly, the association of time of residence was only 

found for low fruits and vegetables intake, specifically, a length of 0-5 years increased the 
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odds of this risk factor. Considering the difficulties imposed by the COVID-19 pandemic on 

food accessibility and sociosanitary crises, recent migrants might be overcoming financial 

restrains, lack of institutional support and fear of contagion (207). In consequence, recent 

arrival which could be coupled with irregular migratory status or visa pending might imply 

a lack of resources impacting the dietary patterns of recent migrants.  

 

5.6.  Limitations and risk of bias of the primary data study 

 

The current study has diverse limitations risk of bias that might influence the above discussed 

results. Firstly, a probabilistic sampling was not feasible since migrants represent a “hard to 

reach population” (215) due to identification, access, motivation and trust issues (216). The 

lack of data of geographical distribution and frequent mobility of this population limited the 

existence of a sampling frame and the subsequent representativity of the sample. Therefore, 

in migrant’s research is not always applicable the traditional sampling methods described for 

general population or participants from “Western, Educated, Industrialized, Rich and 

Democratic Societies”(217). In consequence we used a community-based approach in which 

the sampling was flexible to migrant’s characteristics and their context.  The respond-driven 

sampling which is a referral chain system led the recruitment of migrant population during 

COVID-19 pandemic, while Chileans comprised the time-place control group. We 

acknowledge that a non-probabilistic method limited the external validity of the study 

restricting the generalizability of the data.  

 

During complete lockdowns recruitment relies on referrals from health care providers and 

face-to-face recruitment in allowed places such as healthcare facilities (e.g., primary health 

care, vaccination sites) complemented with remote strategies build upon trust given by the 

study. These methods might lead to sampling bias, during lockdowns people seeking for 

health care attention were more likely to be selected than others that might not have insurance 

or avoided contact with medical institutions. The uninsured people seeking health care 

attention or COVID-19 vaccination might be aware of their cardiovascular diseases, as well 

as metabolic risks factors, since they have access to screening and diagnosis of these diseases 

and could be actively protecting themselves. In addition, the target of the initial vaccination 

campaign were people with chronic diseases and elders that might have cardiovascular risk 

factors, representing a gateway for migrants with longer time of residence, with more access 

to services and older than the average age of migrant collective.  This risk of bias might 

increase the report of the health outcomes under study, leading to its overestimation. 

However, the strategy also excluded people with severe diseases or risk of dying, those with 

mobility impairments, bedridden patients, institutionalized people, among others staying 

indoors or not being able to interact remotely, introducing prevalence bias (Neyman bias) 

modulating this estimation. Additionally, we couldn’t know if there were migrants who 

returned to their countries of origin to be treated given the severity of their condition.  

Likewise, first strategies under pandemic restrictions resulted in recruitments process 

influenced by migratory status, as migrants arriving through not authorized entrances or 

having a pending visa were not reachable. Those migrants who crossed the region and were 

able to arrive to Santiago, might be healthier or younger to face that physical challenge. 

Hence, not being included could have maintained a higher prevalence given by the settled 

migrant group.  

 



 

 
112 

After lockdowns, other strategies involved community-based recruitment (e.g., free markets, 

outside the subway and other concurred places), migration advisory closed events and 

migrant support offices of the communes. These strategies allowed us to understand the 

dynamic within the commune while building trust and diversifying the sample. Despite the 

efforts to balance the sample distribution following the reference of current national statistic, 

the majority of the sample was comprised by women and people at higher educational level. 

This might introduce sampling bias favoring the report of cardiovascular risk factors since 

women and people at higher educational levels tend to display better health literacy than male 

and people with low educational attainment, respectively (218). On the other hand, these 

complementary strategies might not fully represent migrants living under extreme poverty, 

living in camps or homelessness, leading to the underestimation of cardiovascular conditions 

by not including people with high social vulnerability and at greater risk of diseases. 

Although we reached people that used to be hidden from institutional settings due to their 

migratory status, lack of insurance, lack of knowledge (e.g., health rights, how to navigate 

the health system and health-related cost) these characteristics might influence 

cardiovascular report. Considering the nature of self-report and the lack of biomedical 

confirmation including clinical and biochemical measures, information bias emerges in these 

particular groups. Probably because they were not benefited by preventive services and were 

unaware of their current medical status. Therefore, causing an underestimation of the health 

outcomes requiring clinical confirmation not previously detected either in the host country 

or in the country of origin. Especially among migrant from countries facing socioeconomic 

and health system crises. However, we did not collect information of pre-migratory and 

transit phases to better understand its influence on self-report. Additionally, a recall bias 

might also produce underestimations of self-reported conditions that were not confirmed with 

clinical records or clinical measurements during the study.  

 

Although interviewers were continuously trained and monitored, there might be information 

bias due to possible systematic differences in the way they were applying the survey. Besides 

considering the survey mode either video-call or face-to-face, whose influence on the data 

should be further studied. These differences impact participant’s responses leading to 

underestimations by not informing cardiovascular conditions or submitting inconsistent 

responses, that did not allow us to use the data. In addition, mistrust or discomfort may arise 

when people were providing personal or sensitive information, thus the role of interviewers 

in building trust and recalling ethical protection to the data was essential. Particularly, when 

migrants were asked to respond for sensitive questions of their experience in Chile such as 

migratory status, barriers in accessing to the health care system and discrimination, among 

others, they might avoid negative answers. This risk of social desirability bias could be 

increased if the interviewer was not a migrant or the survey was completed face-to-face. The 

social desirability bias might also be introduced when self-reporting cardiovascular risk 

factors, mainly the behavioral factors during COVID-19 pandemic. As mentioned above, 

health education reinforced the importance of healthy lifestyles to prevent contagion and 

infection severity. Thus, participants might seek for approval or look after their image in 

health surveys (195), particularly if they had past history of cardiovascular event and it has 

been suggested reducing or quitting behavioral risks.  Moreover, migrants have been blamed 

for bringing the infection as well as being a burden for the Chilean health system in the media 

(100). The latter could influence self-report by providing answers they consider more 
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acceptable which attenuates the prevalence of cardiovascular diseases and risks factor among 

this population.  

 

The cross-sectional design of the study limited causal inferences or changes over times, as 

well as introduce reverse causality bias where the exposure of interest does not precede the 

event or health outcome. In our study self-reported measurement of cardiovascular risks 

factors was performed before the cardiovascular disease. Hence, participants who had a 

cardiovascular event know their risk and could intentionally modified it, leading to 

attenuations of the cardiovascular risk factors estimations. We acknowledge that a 

longitudinal design will allow us to reduce this risk, however we could also mitigate this bias 

by cross-sectional measuring cardiovascular risk factors through clinical evaluations (e.g., 

anthropometrics, biochemical test) among participants that were unaware of their conditions. 

In order to detect and confirm cases and avoid intentional modification of self-report. 

Another risk of bias found in our study was non-response bias favoring differences in the 

characteristics of those that were more likely to answer the survey. We tried to ameliorate 

this bias by follow-up on contact with the potential participant, inquiring into rejection 

reasons and making retries outlining the relevance of the study during the second or third 

contact. However, there were groups that lacked time to complete the survey, were not agreed 

to share personal information and others thought they would be exposed given the 

sociopolitical situation. Additionally, non-response bias at question level could also happen, 

reinforcing differences between those who responded the question to those who did not. This 

could be carefully analyzed in deep for further analysis, while also detecting the questions 

that might be adjusted for future studies.  

 

We acknowledged that the instrument of the study was not designed exclusively for 

cardiovascular research. It was framed in a larger project exploring migrant’s trajectories of 

their life conditions, access to the health system and health outcomes. Thus, we did an 

approximation in agreement with the extension of other sections and some aspects couldn’t 

be explored in its total depth. However, this study considers social determinants of all 

sections (e.g., demographic, socioeconomic, health care access, psychosocial and migratory-

related factors) to provide data of diverse exposures of both populations. Some behavioral 

risk factors were not fully evaluated, that is applying complete scales to classify risky 

consumption due to survey extension and study scope. In addition, variables were measured 

dichotomously or were dichotomized following the methodology of published CASEN 2017 

analysis included in this dissertation. We acknowledged the limitations of these approach, 

considering only two values might misemploy data for more completeness (Annex 1. Table 

7. missing values). However, we covert to binary variable those that were already categorical 

variables, since continuous variables (e.g., age, income) were categorized. This report 

comprises a portion of the possible approaches and analyses as a starting point for future 

research. Additionally, given the nature of a primary data collection, procedures were not 

previously standardized as other population-based surveys such as CASEN 2017 or NHS 

2016-2017, but we based the instrument design and variables operationalization on these 

references. This process also included adjusting a large data set for both Chilean and migrant 

population for better perform the analysis. Thus, this first approach is perfectible for more 

complex and comprehensive analysis including other available data in the survey.  

 

5.7.  Study strengths and Usefulness of the study  
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The knowledge of the borough’s territory and its community derived from agreements with 

relevant institutional and community actors, led to diverse recruitment strategies. Although 

external validity of the study was limited, we implemented rigorous procedures favoring 

internal validity to replicate the reality of migrant population residing in La Pintana, La 

Granja and San Ramón. We continuously evaluated the strategies to reach a similar 

demographic distribution according to the national references and the latest surveys (CASEN 

2020). Our strategies have managed to develop trust in research, identified migrant’s focal 

points and included participants with diverse profiles during COVID-19 pandemic. We 

created safe spaces not influenced by migratory status or fear of contagion through alliances 

with pro-immigrant organizations and primary health care providers. Thus, our strategies 

were continuously adapted in accordance with the sociosanitary crises, considering the 

epidemiological situation of the boroughs, ongoing political campaigns and anti-migration 

speeches, among others. These adaptations also resulted from participants’ and interviewers’ 

feedback. This study promotes intersectoral collaboration including academia, health teams, 

decision makers of the boroughs and community leaders. The latter was accomplished by 

interdisciplinary teamwork which defined goals, detected challenges, opportunities and 

needs during the study. As well as implemented study protocols that were continuously 

updated when needed, training and monitoring interviewers to adapt to changing 

circumstances. These strategies and learned lessons could be replicated in “hard to reach” 

population studies, particularly among population residing in vulnerable boroughs during 

challenging crises. The study was compliant with ethical standards including confidentiality, 

safeguard data, adapted inform consent to remote data collection and ethical compensation. 

Specifically, ethical considerations of data protection motivated the participation during 

uncertainty and mistrust times. Overall, this study represents a process of adaptation and 

innovation in research during the pandemic and to the best of our knowledge this is the first 

study analyzing cardiovascular health of migrants residing in Chile from a SDH perspective. 

 

The process of recruitment provides evidence of the impact of COVID-19 on migrant 

population and required adaptations in our strategies. For instance, migratory fluxes such as 

the return of Haitian migrants to their country of origin or to another destination country. As 

well as recent migration mainly of Venezuelans and migrant’s entrance through not 

authorized points. This study shows the social vulnerability of migrant population residing 

in these boroughs, evidenced by their low income, discrimination, stress, lack of support 

networks, lack of insurance and interaction with the Chilean health system, migratory status, 

among others. The present study provides data characterizing SDH of both Chilean and 

migrant population during the particular time frame of the COVID-19 pandemic, which gives 

useful information of its impact on these populations. Besides, it made visible structural 

disadvantages, diverse cultural interactions and epidemiological profiles including health 

gaps between migrants and locals and potential influences on these results. Although crude 

analyses supported a probable healthy migrant effect on cardiovascular outcomes, the 

adjusted analysis from the SDH highlighted the relevance of demographic and access to 

health care factors on cardiovascular diseases odds. In addition, the crude stratified data 

informed about the distribution of the cardiovascular diseases and risks factors per categories 

of SDH, showing the groups that are more affected by these conditions. Meanwhile, 

metabolic risks factors sustained a health advantage after adjustment probably due to the 

lower alcohol and tobacco consumption. However, the low fruit and vegetable consumption 
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and physical activity in migrant population might shape possible long-term care needs. All 

this evidence could be useful for better understand the exposures of migrants in Chile from 

the social determinants of health approach, and to identify which ones are associated to 

cardiovascular conditions. The usefulness of the study goes beyond the contribution to the 

knowledge gap, it also serves as a starting point for public health responses including health 

promotion and prevention transferable to migrant population care. Additionally, results of 

this research serve as input for health policies formulation targeting migrant population and 

training healthcare workers with evidence from a local and regional perspective. 

 

5.8.  Future research and projections  

 

Future approaches should include methodological improvements to reduce the above-

mentioned risks of bias. Firstly, include clinical measurements in order to confirm the 

estimated prevalence in the current study following procedures of the national health survey.  

It is worth to mention that the project in which the study has been drawn has a longitudinal 

design in progress, representing an opportunity for exploring causality and its related 

mechanisms. This is also relevant to reduce reverse causality bias avoiding intentional 

modifications in cardiovascular risk factors report. Besides the longitudinal design, it should 

be coupled with anthropometric and biochemical analysis rather than self-report. Further 

analysis could be implemented to study the influence of data collection modality (videocall, 

face-to-face) and item non-response, this would give useful data for future methodological 

decisions and adjustments in the survey instrument. To better understand cardiovascular risks 

factors in migrant population, future research might comprehensively measure these health 

outcomes. Therefore, proposing studies that could explore in depth the people’s screening 

history and apply standardized methods to objectively estimate risks. Since it remains to be 

verified the influence of lower alcohol and tobacco consumption on healthy migrant effect 

found in metabolic risks factors after adjusting by SDH. This could be explored in migrant’s 

community cohorts followed-up over time, while adapting methodological approaches to 

their geographical mobility.  

 

It would be relevant to fully explore cardiovascular risk throughout the migration process, 

collecting data of past exposures in the country of origin, transit and destination countries. 

This could lead to regional surveillance initiatives that allow to timely detect cardiovascular 

risk and treat it in articulation with local health systems and governments. Hence, considering 

the intraregional migration and emerging migratory fluxes within the region it might be 

imperative to implement studies from a regional perspective and cardiovascular risk 

assessment for diverse population (e.g., socioeconomic, dietary and ethnically diverse). It is 

also necessary to explore treatment preferences for cardiovascular conditions among 

migrants, to get insights of other sources of care such as traditional medicine and non-medical 

practices during migration process. Future perspectives of this study include research 

disentangling the mechanisms behind the influence of health care access on the dissolution 

of migrant’s health advantage on cardiovascular events. This might include structural 

equations to test potential relationships of variables of health care access and use during the 

migration process and other theoretically supported SHD. In the same line, interdisciplinary 

approaches could be used to better understand the influence of demographic factors by 

performing molecular analysis, for example whole-genome association studies to detect 

genetic variants in migrants with aboriginal ethnic background. On the other hand, within the 
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projections of this area of research is to evaluate the impact of previously implemented 

policies and its impact on migrant population cardiovascular health. Along with the 

implementation and evaluation of culturally tailored preventive interventions for migrants at 

different ages and social integration into host country.  

 

 

5.9.  Main study conclusion  

 

The healthy migrant effect has been previously suggested in local literature. This dissertation 

reports a migrant’s health advantaged on chronic diseases after adjusting by social 

determinants of health such as demographic, socioeconomic, access to health care, 

psychosocial and migratory-related factors, from a secondary analysis of population-based 

data of 2017. Afterwards, primary data collection during COVID-19 pandemic allow us to 

delve onto cardiovascular diseases and its risks factors from the social determinant’s 

perspective. Findings on SDH revealed a migrant sample at productive age, employed, with 

higher educational level but lower income. The majority of migrants were insured in the 

public health system; however, a higher proportion were uninsured compared to locals. Both 

groups experienced stress during the sociosanitary crises, in addition migrants reported lower 

experiences of discrimination and reported lack of social capital than locals. Regarding the 

migratory-related factors, the main nationalities of the sample reflected the intra-regional 

pattern (Venezuela, Peru, Colombia, Haiti), the majority were recent migrants and did not 

have a visa either because a irregular administrative status or visa was processed.    

 

The hypothesis of the study stating a lower proportion of cardiovascular and its risk factors 

in international migrants compared to the local population in Chile (crude or unadjusted 

comparison) was partially confirmed. The crude analysis revealed a probable healthy migrant 

effect in all health outcomes and metabolic risks factors. Crude analysis on behavioral factors 

showed lower alcohol and tobacco consumption in migrants compared to Chileans, but 

physical inactivity was similar in both populations.  While migrants did not meet the 

recommended fruits and vegetables intake in a greater extent than locals. Specific analysis 

on healthy migrant effect sequentially adjusted by each set of SDH revealed that acute 

myocardial infarction advantage disappeared after adjusting by demographic factors, 

whereas the advantage for cerebrovascular accident was modulated by socioeconomic factors 

and disappeared after adjusting by access to the health care. The remaining metabolic risk 

and behavioral factors supported the healthy migrant effect after all adjustments. Although 

there were not significant associations for cardiovascular diseases and migration-related 

factors, the highest prevalence of acute myocardial infarction was at longer time of residence 

in the host country, suggesting that health advantage dissolves over time. However, 

cardiovascular risk factors such as hypertension was positively associated with residence 

duration of 6-10 years which may contribute to long-term cardiovascular susceptibility. This 

evidence is useful to better understand migrant’s situation during COVID-19 pandemic, as 

well as their possible cardiovascular health needs overt time. Adjusted analysis by SDH 

which went beyond crude analysis and an apparent healthy migrant effect, we revealed the 

exposures faced by migrant population, particularly the influence of access to health care. In 

addition, this study represents a starting point for deepening and comprehensive analysis, 

besides public health responses for preventive services sensitive to migration.  
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6. Chapter 5 Perspective for prioritizing the 

cardiovascular health of international migrants 

in receiving health systems: the case of 

hypertension prevention 
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Abstract 

Among the health priorities of international migrants, non-communicable diseases such as 

hypertension are of major interest due to its increasing prevalence, mainly in low- and 

middle-income countries. Previous evidence has reported risk of hypertension in 

international migrants derived from exposures during migration process, living conditions, 

health literacy and access to preventive services. Additionally, poorer disease control has 

been also found when compared to local population. Considering the deficiencies in access 

and use of health care services related to hypertension prevention and continuity of care. This 

perspective article aims to offer a Latin American perspective of the challenges faced by 

international migrants residing in Latin America in accessing hypertension preventive care 

from human rights, equity, and universal primary health care approaches. This study 

discusses the potential influence of migration and health policies on health care systems, as 

well as the barriers to health care access including non-insurance, linguistic barriers, lack of 

intercultural competence and personal, geographical, and financial barriers. We highlight the 

particular healthcare needs detected from the evidence related to hypertension among migrant 

communities and its implication for regional public health aims. This is in line with 

promoting culturally tailored interventions that considers migration process, lifestyle 

patterns, social vulnerability, and gender particularities in the process of hypertension 

prevention, diagnosis and treatment. We advocate for the development of universal, 

voluntary and systematical regional initiatives of screening and disease control for 

hypertension and other chronic conditions in Latin America.   
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1 Introduction 

International migration is defined as “the movement of people away from their usual 

residence and across an international border to a country of which they are not nationals” 

(1). The current worldwide estimation reached 281 million international migrants, 

representing 3.6% of the world population. Specifically, in Latin America  the economic and 

political crises, climate disasters, inequalities, labor needs, violence among others have been 

driving international migration (24). According to the latest data, of all migrants in the 

Americas 58.7 migrants are residing in North America and 14.7 migrants are residing in the 

Latin American and Caribbean region (1.6 million in the Caribbean; 2.3 million in Central 

America and 10.9 in South America) (25). Particularly, migratory flows have been mainly 

intraregional, following a south-south pattern, where 79% of Latin American international 

migrants reside in other country of the region (24). During the last decade the historical 

migratory fluxes have changed, sending countries became a main destinations while there 

was a reduction of migration to the traditional destination countries including Mexico, 

Argentina and Brazil (26). Current reports reveal a migratory pattern between neighboring 

countries and throughout the region as a result of geographical closeness and multilateral 

treaties favoring mobility (27). In the South American subregion, the main migrant’s 

countries of origin are Venezuela (7.1  million people move from Venezuela and 85% of 

them have stayed in the region) (28) followed by Colombia, Paraguay, Bolivia and Peru. 

Whereas Colombia, Chile and Peru became the main receiving countries. Meanwhile, the 

main countries of origin of those residing in the Central America subregion are EE. UU, 

Nicaragua, Venezuela, Colombia and Guatemala. The main receiving countries in Central 

America including Costa Rica, Panama, Guatemala, Belize and Salvador represent a corridor 

for labor migration and transit to North America (24, 29). Similarly, the intraregional pattern 

was also evidenced in the Caribbean region where most migrants come from Haiti, Venezuela 

and Dominican Republic. Furthermore, mobility restrictions during COVID-19 have 

impacted the migratory flows and increased vulnerability, particularly among those in transit 

to their destination or returning to their country of origin (30). 

The main destination countries in Latin American region have developed policies towards 

migrants, including Chile (Law nº 21.325 of 202), Colombia (Law nº 1.465 of 2011), Peru 

(Legislative Decree No. 1350 of 2017), Costa Rica (General law of migration nº 8764 of 

2009) Argentina (Migration law n° 25.871 of 2003) and Mexico (Migration Law of 2017), 

among others. Besides the specific migratory regulations, most of these initiatives consider 

health care access regardless of administrative status according to the constitutionally 

protected human rights on the basis of equal treatment with nationals (31, 32). Although, the 

guarantee of equal access is not always explicit, these legal provisions promote social 

protection, social integration and guarantee emergency medical care at no cost. Some 

countries such as Chile, Mexico, Peru have policies for migrants with an irregular status and 

vulnerable groups. In addition, migrants staying in transit stations in Mexico are entitled to 

medical attention, but similar protective actions throughout the region remain scarce. 

Noteworthy, migrants face difficulties in the effective implementation of these policies, since 

migratory status continues to determine access and use of health care (31).  

The health of international migrants is considered a global health priority; hence recognizing 

their diversity, exposures, and specific health needs is vital for health planning and service 
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delivery from an equity approach (9). Specifically, non-communicable diseases (NCDs) are 

major health concerns among migrants due to the epidemiological transition often 

experienced in destination countries (33). These conditions cause 41 million deaths per year 

worldwide, corresponding to 71% of all deaths in the general population. In addition, NCDs 

cause premature deaths (30-69 years of age), mainly in the population from low- and middle-

income countries (13). These conditions result from genetic predisposition and cumulative 

risk factors (34). The migratory process increases NCDs risk since exposure begins at the 

country of origin depending on living, political and health system conditions. Meanwhile, 

travel circumstances and lack of continuity in care during transit might exacerbate 

susceptibility, coupled with healthcare access difficulties and behavioural changes in the 

destination country, which gives rise to higher health needs upon return (35). Noteworthy, 

late diagnosis and treatment for type II diabetes mellitus, hypertension and cancer are 

common problems among international migrants, besides poor control of metabolic risk 

factors for cardiovascular diseases, which are the most prevalent in this population (13). 

Diverse efforts have been made to address migrant’s health needs in Latin America including 

chronic diseases, as evidenced in Chile with the “AUGE-GES” (Explicit Health Guarantees 

plan) that prioritize prevalent conditions from which migrants can be benefited regardless 

insurance status. These efforts conducted by the health system show progress in the Region 

but like other legal provisions it should be monitored and reinforced (36). Meanwhile, it has 

been described challenges of accessing care when the health needs requires specific attention 

and treatment, that could be exacerbated by administrative and bureaucratic barriers, 

discrimination and lack of intercultural competence (37). Even though in Latin American 

countries such as Mexico, Colombia and Chile where migrants are entitled to health, there 

are important restrictions denying attention due to policy gaps when are being implemented 

(38, 39). In addition, services and health care professional’s availability are expected to have 

an impact on migrant’s health needs, since services are shared with locals without specific 

measures targeting migrant population. Besides, experiencing delays and restrictions for 

attention that influence the preference for other alternatives and types of treatments outside 

the health care system (36, 40, 41). Although tailored health strategies remain a pending issue 

in the Region, there are few examples including Colombia where health policies advocate for 

health workers training to prevent chronic diseases among migrants (39). In addition, the 

“response plan for migrant’s health” prioritizes health care attention for diseases that are 

commonly decompensated during migration (e.g. diabetes and hypertension) that should be 

addressed due to their psychosocial impact (42).  

Previous evidence suggests a relationship between NCDs and migration mediated by social 

determinants of health (SDH) (14) which are the conditions shaping the individual’s life cycle 

through economic, political and social systems (43). Furthermore, blood pressure is one of 

the health parameters early influenced by the migration process and its exposures. From the 

SDH framework, a highly prevalent NCD such as hypertension is determined by diverse risk 

factors, including genetic and social determinants of the migrant's ethnic background, 

socioeconomic status, and access to health care, among others (44). Particularly, adopting 

lifestyles of the destination country and acculturative stress might impact increased blood 

pressure (45). At the same time, some migrant groups face greater hypertension prevalence 

derived from poverty, irregular status, and low level of knowledge on prevention and time of 

residence, mainly in countries with a high burden of chronic diseases (13, 46). 
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Hypertension is one of the most critical risk factors for cardiovascular disease, chronic kidney 

disease, and premature death. This condition is rapidly increasing in low- and middle-income 

countries due to population ageing, urbanization, and unhealthy behaviours (e.g., unhealthy 

eating patterns, sedentary lifestyles, and alcohol and tobacco consumption) (47). Globally, it 

is estimated that there are 1.28 billion adults with hypertension (48), and 47% of them are 

under treatment; however, less than half achieve disease control (49). The 2030 agenda for 

sustainable development goals (SDG), through target 3.4, seeks to reduce premature deaths 

attributable to chronic diseases, along with other targets focused on controlling risk factors 

and universal health coverage (50). Specific measures to reduce the chronic disease burden 

include prevention, early diagnosis, and timely treatment (51). In turn, blood pressure control 

and monitoring in the general population is an indicator of universal health coverage (52). 

Migrants are a target group for such measures since hypertension became highly prevalent, 

mainly among those from Mexico, Central America, Africa, South-East Asia and the 

Caribbean. Evidence reports poorer disease control in migrants compared to the local 

population (53, 54) and low awareness of hypertension, which might result from barriers to 

accessing health care (13, 55). Health insurance status also determines awareness, treatment 

and control of hypertension, being lower in those uninsured (56). However, access to health 

care is often influenced by migratory policies in the destination country, leaving behind the 

needs of international migrants that remain to be fully detected and addressed (45). Health 

disparities between the local population and within migrant groups may result from migratory 

status; for example, the literature suggests increased cardiovascular risk due to poor access 

to preventive measures in non-citizens when younger (57). 

Moreover, continuity of treatment is also influenced by migratory status and migrants' 

characteristics since it is not merely restricted to access but to adherence and treatment 

response considering genetic factors, tailored stratification risk and cultural background (35, 

44). Little has been discussed on the increasing hypertension burden among international 

migrants residing in Latin America, where glaring shortcomings in prevention should be an 

active part of the regional agenda. The present work aims to offer a regional perspective of 

the growing challenges faced by international migrants in Latin America in accessing 

hypertension preventive care from human rights, equity and universal primary health care 

approaches. 

Hypertension among migrants residing in Latin America 

According to recent evidence from Colombia, Peru, Chile, Argentina and Uruguay, 

hypertension affects over 40% of the general population, similar to reported data from a 

cross-sectional study of 18 countries in Latin America and Caribbean Region. Meanwhile, 

data from Venezuela reveals a prevalence of 60.4% and most cases were not under control 

which may have important implications for those migrating and health systems in destination 

countries. In addition evidence from afro-descendants in the region is scarce and 

underdiagnosis remains a challenge (58). However data from Haiti reports an age adjusted 

prevalence of 28.5% and early occurrence (18-30 years) (59). Control of hypertension remain 

low among general population in Latin America and the Caribbean region (over 35% women, 

23% men with hypertension) and little awareness of the disease remains mainly among 

uninsured asymptomatic population. 
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The literature describes the complexity of this public health issue mainly from reports of 

Latin American migrants residing in North America. For instance, data from Mexican 

migrants residing in the USA reveal the significant impact of systolic hypertension and pre-

hypertension on cardiovascular-related deaths, in addition to the low treatment and control 

rates (45). At the same time, the afro-Caribbean has shown a high prevalence of hypertension, 

diabetes and obesity. However, evidence of migrants residing in the  Latin American region 

remains scarce and geographically limited (60). For example, in Chile, migrants from Haiti 

self-reported a low prevalence of chronic diseases; hypertension was below 10% but was the 

most prevalent condition. Albeit country-level data is unknown, it is expected that 

hypertension, preeclampsia and renal disease further affect Haitian migrants due to their 

African ancestry and social vulnerability (61). 

Similarly, in Colombia, self-reported prevalence by 229 returning Colombians and 

Venezuelan migrants reached 12.5% (62). Local primary healthcare data analysis confirms 

that essential hypertension is a common cause for seeking medical attention (63). Whereas 

data from the Colombian Ministry of Health and Social Protection reported 9.938 Venezuelan 

migrants with hypertension out of 16.812 migrants with NCDs (64). A population-based 

study in Peru revealed a prevalence of 2.5% of hypertension, the second most common 

chronic disease among Venezuelan migrants (65). Evidence from other Andean countries 

describes hypertension diagnosis in young adult migrants from the South American region, 

either in stage I or II during the first year of their arrival to Ecuador (66).  

Regarding the literature of Central America, analyses of the National Health Survey of Costa 

Rica showed a self-reported prevalence of 5.7%, besides risk factors including obesity, 

tobacco consumption and sedentarism (67). Among 392 Mexicans returning to the border of 

their country of origin, there was a self-reported prevalence of 4.1% diagnosed previous to 

return (68). According to this data,  prevalence of hypertension in migrants is lower than the 

reported prevalence in general population of the Region (40%) (58) and worldwide (32%) 

(49) . This is in accordance with previous evidence describing a phenomenon called “healthy 

migrant effect” (HME) in which migrants show better health outcomes when compared to 

local population (69). Specifically, this health advantage has been shown among migrants of 

South American, afro-Caribbean and Mexican origin living in EE. UU, whose prevalence 

was lower than the native-born population (70-72). Explanatories models describe a possible 

positive self-selection favoring migration among healthier and younger people, as well as 

those better skilled and better resourced. Other explanations are focused on previous healthy 

habits held during migration process and the protective role of psychosocial resources (73, 

74) . However, this phenomenon can result from under-registration of the disease due to 

lower access to the health system and return to the country of origin, among those with 

chronic conditions (16). The HME is particularly present in recent migrants, since those with 

longer time of residence who have been experiencing diverse exposures during migration, 

including assimilation to the host population tend to lose their health advantage over time 

(75). 

On the other hand, during the COVID-19 pandemic, the impact of chronic comorbidities also 

became more visible among the migrant population in Mexico, including hypertension and 

other cardiovascular risk factors that could be worsened during transit and at the destination 

when timely and tailored care was not available (76). Therefore, hypertension is frequent 
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across different migration phases, even at an early age. Preventive measures seem unable to 

reach all migrant groups in Latin America. Hence efforts from the healthcare systems in 

origin, transit and destination countries systems remain insufficient. Prioritizing this growing 

public health concern should not rely only on comparisons with local population or 

prevalence that is often underreported in these countries but rather consider migratory fluxes, 

composition and exposures of these migrant groups.  

Health system challenges for equitable preventive services  

Health systems in Latin America face historical challenges to provide an equitable access 

while having shortage of resources and system disarticulation (77). These are characterized 

by diverse and heterogeneous financial sources, guarantees of access to care and providers 

(78). Overall Latin American systems include public subsystems for those in poverty, as well 

as social insurance and private subsystems for formal employees and individuals with 

payment capacity, respectively (79) Whereas there is also a preference for complementary 

private insurance among individuals with higher income (78).  Generally, health benefits, 

regulations and the population targeted differ according to socioeconomic status. The access 

of populations to health care is open by a unified public model in Cuba and Costa Rica and 

by a public contract model in Brazil. Conversely, in most other countries in Latin America 

the access is segregated by a segmented model (80).  

Health reforms have been proposed towards universal health systems and comprehensive 

primary health care in countries such as Brazil, Venezuela, Uruguay and Bolivia, based on 

State responsibility of ensuring health right. However, its implementation has been hindered 

by changes of government, as well as low public spending of total health spending, and 

economic crises (78). Thus, these health systems are fragmented and segmented, similar to 

those in Chile and Colombia whose systems have a universal health coverage approach. 

However, Chilean and Colombian systems are market-driven, have been gradually privatized 

and increased the cost of care (78). Although, valuable efforts have been progressively made 

to foster health coverage in Chile (explicit Health Guarantees) , Brazil (Basic Action Plan), 

Mexico Popular Security) and Uruguay (National Integrated Health System) (77), the health 

spending in the region  remains low reaching  $182/habitant and 3,7% of GDP  leading to 

higher direct spending on individuals (81) and affecting their access to health services.  

Preventive medicine comprises integrated actions to protect, preserve, and optimize the 

health and well-being of individuals and communities to prevent diseases, injuries, disorders 

and their associated burdens. These actions must be in accordance with the individual’s 

needs, risks and exposures and provide a timely response for informed decision-making (82). 

In order to counteract hypertension in the region there are initiatives such as the model Hearts 

in the Americas lead by Pan-American Health Organization which supports and foster 

cardiovascular disease prevention and its risks factors in collaboration with the Ministries of 

Health (83). This technical package follows the World Health Organization guidelines and 

comprises healthy lifestyles counseling, hypertension treatment and cardiovascular risks 

assessments, while reducing specific care gaps. The initiative is being implemented in 26 

countries of the region including Mexico, Costa Rica, Colombia, Peru, Chile, Argentina, 

Brazil etc., and have improved hypertension control. However, limitations related to 

underfunding and pilot’s implementation remain in some local health systems (83).  
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The access to health systems among international migrants entails challenges derived from 

the disarticulation between migration policy and public health policy, as well as social, 

socioeconomic and structural disadvantages of the host country's health system. Despite the 

availability of the services, migrants may have difficulties in their ability to obtain them. 

Notably, during their migration process, there are dynamic and multidimensional interactions 

between the supply of preventive services, level of inclusion in the health system, physical 

and financial accessibility, information availability, acceptability of services and quality of 

care sensitive to migration status their specific needs. Moreover, the demand for preventive 

services might be influenced by the migrant's epidemiological profile, beliefs and awareness 

of health risks, health-seeking behaviour, previous exclusion experiences and political and 

social context of the origin, transit and destination countries (84).  

Unfortunately, international migrants are not fully benefited from preventive services. They 

face critical challenges related to their differentiated health patterns, the need for tailored 

stratification risk and disease tools,  language and cultural barriers and poor knowledge of 

health care services (85). In addition, healthcare access and use are often limited, particularly 

among recent and undocumented migrants, either for being ineligible or excluded from health 

programs and experiencing fear of legal consequences when seeking care (44, 46). However, 

the humanitarian organizations have played a key role offering complementary response to 

the health needs of settled migrants and those in transit throughout the Region. For instance, 

evidence from Colombia, describe strategies from a primary care approach that have been 

implemented when access is not guaranteed by migratory status or by geographical barriers, 

following the principles for migrant’s comprehensive health care of the Council of Health 

Ministers of Central America. The medical attention of this model provides preventive 

services and continuity of care tailored for migrants, either in institutional locations or mobile 

services located according to the migratory fluxes. The initiative considers the difficulties in 

treatment adherence faced during migration process, thus permanent delivery of medication, 

monitoring and habit counseling is provided (86).  

Barriers to accessing preventive services  

In Latin American countries, barriers impact the whole population, that might be exacerbated 

for migrants. For instance, health system issues such as lack of coordination and financial 

prioritization to provide health services and low awareness of migrant’s health rights could 

leave international migrants behind. Barriers to access to health care involve structural and 

individual barriers that intersect with barriers to health care utilization and social 

determinants of health (46, 87). Previous evidence from Mexico, Costa Rica, Chile and 

Colombia has described diverse interactions including migratory status and health policy 

gaps (39), poor knowledge of health rights and available services,  as well as mistrust in 

medical institutions, low health literacy, not having a regular medical provider from the same 

gender or country of origin, among others, might hinder access to preventive services (87). 

From a regional perspective and considering the current intraregional migratory fluxes, the 

absence of coordinated preventive services and continuity of care by health systems of 

neighboring countries could lead to duplicate efforts, disorientation when navigating 

different health systems and increased health risk during transit. 
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Evidence from preventive services utilization reported a relationship between discrimination 

and screening for hypertension; particularly, afro-descendants migrants experience increased 

levels of discrimination, limiting their use of preventive services (60). Discrimination could 

be derived from cultural differences, ethnicity and language proficiency (45). This issue 

might decisively affect afro-Caribbean and Latin-American afro-descendant migrants at 

higher risk of the disease and might also get less early prevention. Thus, increasing future 

projections of disease burden among these vulnerable groups. In addition, a lack of 

knowledge and misconceptions about the disease and its cost would restrict seeking and 

reaching appropriate care. 

On the other hand, in response to diverse barriers, some migrants seek health care in their 

country of origin either as a substitute or supplement to health services; some have even 

returned temporarily or permanently for cardiovascular disease treatment (45). The lack of 

preventive actions aimed at migrants poses severe challenges for public health since 

hypertension is often asymptomatic and causes major cardiovascular events. However, 

timely diagnosis and comprehensive treatment would reduce the mobile population's poor 

control and disease burden. Inequities in access to preventive medicine and quality health 

services reveal the selective nature of health coverage instead of universal health coverage 

throughout the region.  

2 Discussion  

International migrants face diverse challenges derived from their migration process, limiting 

their access to preventive services. Previous literature reported the impact of the structure 

and functioning of health systems at origin, transit and destination, in addition to the complex 

and multidimensional interaction including knowledge of health rights, health system and 

available services, migratory status, immigration and health policies, as well as financial, 

cultural and language barriers, among others. These factors act separately or together, 

producing inequities in access to preventive services and increasing migrant vulnerability 

(88). Within the framework of universal health coverage and initiatives towards leaving no 

one behind, equitable access to quality health services is proposed without financial hardship 

or discrimination (89, 90). Access to the health system increases the probability of using 

preventive services and reducing cardiovascular risk due to access to early screening, 

diagnosis and timely treatment (72, 91). Although insurance facilitates managing risk factors, 

lifestyle or dietary changes, it is necessary to optimize access to screening sources and advice 

on risk factors at first contact with the health systems (91). 

Prevention involves diverse efforts across migrant life spans and stages of their migration 

process. Among the hypertension preventive methods, some engage structural factors to 

reduce salt intake and increase accessibility to fruits and vegetables, which could benefit the 

migrant population. However,  specific initiatives to ensure universal health coverage and 

expand primary care might allow more significant contact with health services, large-scale 

screening programs and treatment at low cost (49). Given the persistent barriers to accessing 

preventive services and the lack of tailored interventions based on cultural, occupational, 

accessibility and contextual factors (46), it is expected poor awareness and control of 

hypertension in migrants residing in Latin America. Notably, the COVID-19 pandemic 

makes visible neglected chronic diseases in vulnerable populations along with the effects of 

vertical health systems, level fragmentation and selective exclusion. Although intersectoral 
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actions of migration experts, civil society engagement and regional agreements to protect 

health rights have been proposed, it is still pending to reinforce NCDs prevention on the 

regional agenda.  

In understanding health system challenges for equitable access and the growing concern of 

migrant hypertension risk, poor awareness and control, we call for the design, 

implementation and evaluation of evidence-based preventive services in Latin America 

considering the sociosanitary impact of the COVID-19 pandemic. Among migrant groups, 

some are particularly vulnerable, including those with irregular status, low socioeconomic 

status and limited access to services. Thus, detecting health care needs and hypertension 

drivers of diverse migrant groups is critical. Determining health risks upon arrival at transit 

and destination countries must be regionally coordinated and addressed with intercultural 

competence. These services may include community-based behavioural interventions 

adapted to cultural background, gender roles, occupational demands, epidemiological 

situations and contextual influence on hypertension risk factors (46). In addition, the 

information provided must facilitate communication and improve knowledge of health rights, 

the country's health system and available services to empower migrant groups (45). The latter 

requires training of health care teams to provide migrant-sensitive services and risk factors 

management of people on the move.  

Gender disparities in hypertension prevalence (e.g. higher in men vs pre-menopausal 

women), disease awareness,  socioeconomic status, lifestyles and health-seeking behaviours 

require differential approaches (46, 92). Similarly, there are critical ethnicity-related 

distinctions in prevalence, control and mortality (e.g., higher prevalence in afro-descendant 

migrants), making specific risk stratification tools imperative for diverse populations (44). 

Therefore, preventive actions should be in accordance with gender, ethnicity, acculturation 

level and NCD profiles of migrants residing in Latin America. Additionally, children and 

adolescent migrants are susceptible to developing risk factors resulting from early exposure 

to the migration process and lifestyles of the host society. For instance, evidence suggested 

the association of migration at earlier ages with cardiovascular risk, creating the need for 

early prevention focused on these groups (45).  

A regional initiative of universal, voluntary and systematic preventive services for 

hypertension and other chronic diseases should agree with local policies. At the same time, 

policy adequacy is needed towards migrant-inclusive approaches, promote universal health 

coverage and reduce disparities to prevent further cardiovascular events (57). Data registry 

disaggregated by migratory status, gender, and ethnicity, among others, is suggested. To 

comprehensively study hypertension trends and disparities leading to tailored preventive 

programs. Furthermore, developing interoperable and secure regional surveillance platforms 

might help support decision-making. These efforts may implement intersectoral approaches, 

including members of the migrant and host community, health providers, labour, transport 

and other relevant sectors for public health benefit (45).  
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7. Annex 1.  
 

Table 25. Unadjusted global and stratified prevalence of self-reported cardiovascular diseases by SDH factors  
Acute myocardial infarction Cerebrovascular accident  

Chilean Migrants 
 

Chilean Migrants 
 

Social determinants of 

health 

n=3.005 n=3.094 
 

n=3.012 n=3.093 
 

 
% 95%IC % 95%IC P value % 95%IC % 95%IC P value 

Total 1.8% [1.38-2.34] 0.48% [0.29-0.80] 0.000  1.26% [0.91-1.72] 0.32% [0.17-0.59] 0.000  

Sex 
          

Male 1.93% [1.26-2.94] 0.58% [0.28-1.22] 0.004 0.91% [0.49-1.69] 0.08% [0.01-0.59] 0.005 

Female 1.47% [1.00-2.16] 0.52% [0.26-1.03] 0.008 1.46% [0.99-2.15] 0.58% [0.30-1.11] 0.015   

Age categories 
 

18-29 0.31% [0.08-1.23] 0.54% [0.18-1.32] 0.698 0.15% [0.02-1.09] 0.25% [0.06-0.98] 1.000 

30-49 0.76% [0.39-1.45] 0.26% [0.98-0.70] 0.091 1.01% [0.57-1.76] 0.13% [0.03-0.52] 0.002   

50-64 2.26% [1.34-3.78] 2.26% [0.94-5.34] 1.000 1.77% [0.98-3.17] 1.36% [0.43-4.14] 1.000 

>65 9.17% [6.04-13.68] 4.76% [1.14-17.76] 0.547 3.46% [1.73-6.79] 4.76% [1.14-17.76] 0.655 

Ethnicity 
 

Yes 2.25% [1.07-4.66] 0.84% [0.12-5.83] 0.454 0.96% [0.31-2.95] 0.84% [0.11-5.83] 1.000 

No 1.75% [1.31-2.32] 0.42% [0.24-0.74] 0.000  1.30% [0.93-1.80] 0.28% [0.14-0.56] 0.000   

Marital Status 
 

Single 1.11% [0.71-17.39] 0.37% [0.17-0.83] 0.015 1.05% [0.66-1.66] 0.31% [0.12-0.74] 0.011 

Married 2.48% [1.64-3.74] 0.71% [0.32-1.58] 0.004 1.80% [1.10-2.91] 0.12% [0.01-0.84] 0.000   

Cohabitant 2.86% [0.70-10.96] 0.37% [0.09-1.48] 0.068 0.00% [-] 0.19% [0.02-1.31] 1.000 

Separated/divorced/annulled 1.50% [0.56-3.95] 1.23% [0.17-8.47] 1.000 0.37% [0.05-2.63] 2.47% [0.60-9.52] 0.136 

Widow 9.21% [4.40-18.27] 0.00% 
 

0.188 3.95% [1.25-11.72] 4.00% [0.50-25.50] 1.000 

Educational level 
 

None 0% - 0% - - 0% - 16.67% [1.18-76.96] 0.462 

Primary 0.76% [0.32-1.82] 0.14% [0.02-1.01] 0.113 3.01% [1.56-5.69] 0.40% [0.05-2.79] 0.020   

Secondary 1.40% [0.67-2.91] 0.76% [0.24-2.34] 0.526 1.23% [0.78-1.91] 0.23% [0.086-1.61] 0.000 

Technical 1.62% [1.09-2.38] 0.57% [0.31-1.06] 0.006 0.60% [0.19-1.84] 0.51% [0.12-2.01] 0.611 

University 5.72% [3.58-9.03] 0.40% [0.06-2.79] 0.000  1.07% [0.50-2.22] 0.28% [0.07-1.13] 0.074 

Home Income categories 
 

<400000 2.33% [1.59-3.39] 0.47% [0.24-0.95] 0.000  1.52% [0.94-2.42] 0.36% [0.15-0.79] 0.001 

400.000-700.000 1.64% [1.01-2.66] 0.40% [0.13-1.23] 0.018 0.82% [0.41-1.63] 0.27% [0.06-1.05] 0.201 

700.000-1.000.000 1.58% [0.76-3.29] 0.33% [0.05-2.34] 0.152 1.13% [0.46-2.68] 0.33% [0.04-2.34] 0.410 

>1.000.000 01.06% [0.44-2.54] 0.85% [0.27-2.59] 1.000 1.69% [0.84-3.35] 0.28% [0.03-1.98] 0.086 

Occupation 
 

Employed 01.01% [0.59-1.69] 0.41% [0.19-0.86] 0.050 1.01% [0.59-1.69] 0.18% [0.05-0.54] 0.002 

Unemployed 3.69% [2.23-6.03] 0.68% [0.22-2.10] 0.003 2.19% [1.14-4.16] 0.68 [0.21-2.10] 0.082 



 

 
136 

Inactive 1.71% [1.07-2.74] 0.50% [0.16-1.55] 0.038 1.20% [0.68-2.10] 0.67% [0.25-1.77] 0.437 

Access to health care 
 

None 01.05% [0.26-4.12] 0.34% [0.05-2.36] 0.564 0.00% [-] 0.67% [0.16-2.65] 0.522 

Public system 1.90% [1.43-2.53] 0.41% [0.21-0.78] 0.000  1.32% [0.93-1.85] 0.36% [0.18-0.72] 0.000   

Private system 0.52% [0.07-3.63] 0% 
 

1.000 1.56% [0.50-4.76] 0.00% [-] 1.000 

Others 02.02% [0.49-7.84] 2.38% [0.89-6.21] 1.000 2.02% [0.49-7.84] 0.00% [-] 0.138 

Access barriers 
 

Yes 1.79% [1.26-2.53] 0.40% [0.17-0.96] 0.000  1.27% [0.83-1.91] 0.24% [0.07-0.74] 0.002 

No 1.83% [1.22-2.73] 0.54% [0.29-1.01] 0.001 1.27% [0.77-0.20] 0.38% [0.18-0.79] 0.009 

Stress 
 

Yes 1.62% [1.21-2.17] 0.44% [0.24-0.79] 0.000 1.26% [0.90-1.74] 0.32% [0.15-0.63] 0.000   

No 04.09% [2.13-7.70] 0.71% [0.27-1.88] 0.002 1.36% [0.43-4.14] 0.35% [0.08-1.41] 0.139 

Discrimination 
 

Yes 1.95% [1.33-2.86] 0.60% [0.25-1.43] 0.000  1.43% [0.91-2.22] 0.12% [0.01-0.84] 0.001 

No 1.60% [1.08-2.35] 0.47% [0.25-0.87] 0.001 1.08% [0.67-1.73] 0.42% [0.22-0.81] 0.027 

Social support 
 

Yes 1.72% [1.29-2.27] 0.57% [0.35-0.95] 0.000  1.25% [0.89-1.73] 0.34 [0.17-0.66] 0.000   

No 3.00% [1.35-6.55] 0% 
 

0.001 1.49% [0.47-0.45] 0.21% [0.02-1.47] 0.080   

Social capital 
 

Yes 2.21% [1.43-3.41] 0.87% [0.36-2.08] 0.062 1.43% [0.83-2.45] 0.17% [0.02-1.23] 0.013 

No 1.62% [1.15-2.27] 0.40% [0.22-0.75] 0.000  1.23% [0.82-1.80] 0.36% [0.18-0.69] 0.001 

CI confidence Interval 

 

 

Table 26. Crude prevalence of self-reported metabolic risks factors in Chilean population   
HTA DM DLD OBES 

Social determinants of 

health 

n=2.995 n=2.978 n=2.977 n=2.988 

 
% 95%IC P Value 

migrants 
vs. locals 

% 95%IC P Value 

migrants 
vs. locals 

% 95%IC P Value 

migrant
s vs. 

locals 

% 95%IC P Value 

migrant
s vs. 

locals 

Total 19.20% [17.82-20.64] 0.000  12.02% [10.90-13.2] 0.000  11.42% [10.32-2.61] 0.000  14.79% [13.56-16.11] 0.000  

Sex 
 

Male 18.8  [12.67-21.33] 0.000  10.91% [9.18-12.90] 0.000  8.77% [7.21-10.61] 0.000  9.88% [8.23-11.81] 0.000  

Female 19.26% [17.48-21.24] 0.000  12.35% [10.86-14.01] 0.000 12.74% [11.23-14.40] 0.000  18.19% [16.43-20.10] 0.000  

Age Categories 
 

18-29 3.10% [2.00-4.75]] 0.630 3.41% [2.25-5.12] 0.100 4.22% [2.90-6.08] 0.018 13.30% [10.88-16.17] 0.000  

30-49 13.63% [11.78-15.71] 0.000  8.45% [6.98-10.19] 0.000  10.16% [8.56-12.02] 0.000  17.28% [15.24-19.55] 0.000  

50-64 35.66% [31.96-93.52] 0.620 20.85% [17.80-24.27] 0.012 17.54% [14.71-20.77] 0.110 14.94% [12.33-17.98] 0.002 

>65 50.00% [43.56-56.43] 0.012 28.82% [23.29-35.05] 0.022 22.71% [17.71-28.61] 0.062 13.27% [9.42-18.38] 0.061 

Ethnicity 
 

Yes 21.47% [17.25-26.39] 0.003 14.29% [10.79-18.67] 0.010   13.44% [10.04-17.76] 0.001 18.57% [14.59-23.33] 0.000  
No 18.92% [17.47-20.44] 0.000  11.72% [10.55-12.99] 0.000  11.23% [10.08-12.48] 0.000 14.40% [13.12-15.78] 0.000  

Marital Status 
 

Single 12.60% [11.09-14.26] 0.000  09.07% [7.79-10.53] 0.000  7.97% [6.77-9.35] 0.000  13.36% [11.82-15.06] 0.000  
Married 28.70% [25.81-31.77] 0.000  16.34% [14.03-18.94] 0.000  16.59% [14.26-19.20] 0.000  17.33% [14.97-19.99] 0.000  

Cohabitant 13.04% [6.84-23.43] 0.360 10.14% [4.84-20.01] 0.020   15.94% [8.95-26.77] 0.000  21.43% [13.24-32.78] 0.000  

Separated/divorced/annulle 24.53% [19.70-30.09] 0.130 14.07% [10.35-18.84] 0.030   13.21% [9.62-17.86] 0.044 15.04% [11.21-19.88] 0.000   
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Widow 42.86 [32.16-54.26] 0.360 23.29% [14.87-34.52] 0.267 18.67 [11.28-29.29] 0.107 10.53% [5.29-19.85] 0.195 
Educational level 

 

None 42.86% [10.37-82.93] 0.120 28.57% [4.91-75.60] 0.269 28.57% [4.91-75.60] 0.318 14.29% [0.12-0.70] 0.538 
Primary 28.86% [23.97-34.28] 0.000  18.84% [14.73-23.75] 0.000  16.55% [12.72-21.25] 0.000  14.63% [0.11-0.19] 0.000  

Secondary 20.74% [18.78-22.84] 0.000  12.22% [10.67-13.96] 0.000  12.39% [10.82-14.13] 0.000  14.98% [0.13-0.17] 0.000  

Technical 14.86% [11.99-18.27] 0.000  11.27% [8.76-14.36] 0.000  10.10% [7.73-13.09] 0.000  15.40% [0.13-0.19] 0.000  

University 14.22% [11.74-17.11] 0.000  8.90% [6.93-11.34] 0.000  7.66% [5.84-9.96] 0.000  13.96% [0.12-0.17] 0.000  

Home income categories 
           

<400000 18.15% [15.99-20.52] 0.000  11.15% [9.42-13.14] 0.000  10.31% [8.65-12.24] 0.000  13.72% [11.81-15.88] 0.000  

400.000-700.000 18.13% [15.52-20.67] 0.000 12.51% [10.56-14.75] 0.000  11.69% [9.80-13.87] 0.000  15.43% [13.29-17.85] 0.000  

700.000-1.000.000 20.45% [16.93-24.49] 0.002 12.27% [9.48-15.72] 0.000  12.33% [9.53-15.79] 0.000  13.24% [10.37-16.76] 0.000  

>1.000.000 22.72% [19.14-26.73] 0.003 12.85% [10.09-16.20] 0.000  15.69% [9.95-16.04] 0.000  17.45% [14.27-21.16] 0.000  

Occupation 
 

Employed 17.07% [15.16-19.14] 0.000  10.96% [9.41-12.73] 0.000  10.63% [9.10-12.37] 0.000  12.76% [11.10-14.63] 0.000  

Unemployed 22.85% [19.01-27.19] 0.000  14.25% [11.17-18.00] 0.000  13.12% [10.15-16.78] 0.000  19.46% [15.88-23.61] 0.000  

Inactive 20.48% [18.08-23.09] 0.000  11.91% [10.03-14.07] 0.000  11.21% [9.38-13.33] 0.000  16.15% [13.98-18.57] 0.000  

Access to healthcare 

None 17.46% [12.66-23.58] 0.000  11.11% [7.33-16.48] 0.000  8.90% [5.58-13.88] 0.000  11.52% [7.69-16.91] 0.000  

Public health system 

affiliation 

19.70% [18.16-21.33] 0.000  12.58% [11.31-13.97] 0.000  11.79% [10.55-13.13] 0.000  15.12% [13.75-16.61] 0.000  

Private health system 

affiliation 

13.54% [9.36-19.18] 0.808 5.79% [3.22-10.18] 0.471 7.81% [4.74-12.59] 0.740 11.98% [8.07-17.42] 0.055 
Others 17.35% [11.00-26.27] 0.005 08.08% [4.05-15.45] 0.078 8.14% [3.41-14.35] 0.240 8.16% [4.10-15.60] 0.181 

Access barriers 
 

Yes 19.14% [17.35-21.06] 0.000  12.41% [10.92-14.05] 0.000  12.14% [10.67-13.76] 0.000  16.41% [14.73-18.23] 0.000  

No 19.06% [16.98-21.32] 0.000  11.29% [9.64-13.16] 0.000  10.14% [8.58-11.94] 0.000  12.31% [10.60-14.25] 0.000  

Stress 
            

Yes 18.86% [17.44-20.35] 0.000  11.94% [10.77-13.20] 0.000  11.65% [10.50-12.90] 0.000  15.13% [13.84-16.52] 0.000  

No 23.04% [17.89-29.14] 0.000  12.39% [8.61-17.49] 0.000  7.76% [4.86-12.16] 0.002 9.55% [6.29-14.23] 0.000  

Discrimination 
 

Yes 17.62% [15.66-19.77] 0.000  10.43% [8.89-12.19] 0.000  11.94% [10.29-13.80] 0.000  18.05% [16.07-20.22] 0.000  

No 20.23% [18.30-22.29] 0.000  13.32% [11.71-15.10] 0.000  10.55% [9.11-12.17] 0.000  11.50% [10.01-13.19] 0.000  

Social support 
 

Yes 19.17% [17.74-20.67] 0.000  12.16% [10.99-13.43] 0.000  11.16% [10.03-12.38] 0.000  14.31% [13.06-15.66] 0.000  

No 18.69% [13.82-24.76] 0.000  9.64% [6.21-14.66] 0.002 14.14% [9.92-19.75] 0.000  20.20% [15.15-26.41] 0.000  

Social capital 
 

Yes 19.82% [17.34-22.55] 0.000  12.04% [10.06-14.34] 0.000  14.70% [12.52-17.18] 0.000  18.16% [15.76-20.83] 0.000  

No 18.76% [17.11-20.51] 0.000  12.11% [10.75-13.60] 0.000  9.85% [8.62-11.22] 0.000  13.05% [11.65-14.59] 0.000  

HTN: hypertension; T2DM: type 2 diabetes mellitus; DLD: dyslipidemia; OBES: obesity. CI confidence Interval. 
 

 

Table 27. Crude prevalence of self-reported metabolic risks factors in migrant population  
HTN DM DLD OBES 

Social determinants of health n=3.086 P 

Value 

migran

ts vs. 

locals 

n=3.090 P Value 

migrants 

vs. locals 

n=3.086 P Value 

migrants 

vs. locals 

n=3.089 P 

Value 

migra

nts vs. 

locals 

 
% 95%IC % 95%IC % 95%IC % 95%IC 

Total 6.97% [6.12-7.92] 0.000  3.5% [2.90-4.20] 0.000  3.11% [2.55-3.78] 0.000  2.98% [2.43-3.64] 0.000  
Sex 

  

Male 5.61% [4.43-7.07] 0.000 3.76% [2.81-4.99] 0.000  2.34% [1.62-3.37] 0.000 2.26% [1.55-3.27] 0.000  
Female 8.83% [7.5-10.34] 0.000 3.82% [2.97-4.90] 0.000  4.21% [3.31-5.33] 0.000 4.00% [3.20-5.19] 0.000  
Age categories 

 

18-29 2.61% [1.70-3.97] 0.630 1.99% [1.21-3.21] 0.100 1.99% [1.22-3.22] 

} 

0.018 2.61% [1.70-3.97] 0.000  
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30-49 5.94% [4.85-7.24] 0.000 3.43% [2.62-4.47] 0.000  2.57% [1.88-3.50] 0.000 3.43% [2.62-4.48] 0.000  
50-64 33.64% [27.67-40.17] 0.620 13.12% [9.25-18.27] 0.012 12.73% [8.91-17.84] 0.110 6.85% [4.16-11.08] 0.002 
>65 28.57% [16.71-44.36] 0.012 11.9% [4.90-26.13] 0.022 9.52% [3.51-23.33] 0.062 2.38% [0.32-15.85] 0.061 
Ethnicity 

  

Yes 9.24% [5.16-16.00] 0.003 5.88% [2.80-11.90] 0.019 3.36% [1.25-8.69] 0.001 4.20% [1.74-9.78] 0.000  
No 6.79% [5.92-7.77] 0.000  3.44% [2.83-4.18] 0.000  2.60% [2.07-3.25] 0.000 2.53% [2.01-3.18] 0.000  
Marital Status 

 

Single 5.47% [4.46-6.69] 0.000 2.54% [1.87-3.43] 0.000  2.30% [1.67-3.16] 0.000 2.11% [1.51-2.95] 0.000  
Married 8.94% [7.18-11.07] 0.000 4.78% [3.52-6.45] 0.000  3.93% [2.80-5.48] 0.000 3.33% [2.31-4.79] 0.000  
Cohabitant 5.81% [4.10-8.14] 0.360 3.74% [2.42-5.72] 0.026 3.94% [2.58-5.97] 0.000 5.04% [3.47-7.25] 0.000  
Separated/divorced/annulled 16.25% [9.59-26.18] 0.130 4.94% [1.83-12.59] 0.030 4.94% [1.83-12.59] 0.044 3.75% [1.19-11.17] 0.006 
Widow 32.00% [16.26-53.27] 0.360 12.00% [3.68-32.69] 0.267 4.00 [0.50-25.50] 0.107 0.00% - 0.195 
Educational level 
None 0.00% [0-0] 0.120 0% -- 0.269 0.00% [-] 0.318 0.00% - 0.538 
Primary 9.56% [6.47-13.89] 0.000 5.58% [3.32-9.21] 0.000  5.22% [3.04-8.80] 0.000 2.38% [1.07-5.22] 0.000  
Secondary 6.57% [5.49-7.83] 0.000 3.91% [3.09-4.93] 0.000  2.70% [2.03-3.58] 0.000 2.70% [2.04-3.56] 0.000  
Technical 7.38% [5.17-10.42] 0.000 1.78% [0.00-.036] 0.000  3.55% [2.11-5.91] 0.000 4.07% [2.51-6.55] 0.000  
University 6.85% [5.19-8.97] 0.000 2.71% [0.01-0.04] 0.000  3.14% [2.07-4.73] 0.000 3.29% [2.20-4.91] 0.000  
Home Income categories 
<400000 6.35% [5.27-7.61] 0.000 3.26% [2.51-4.22] 0.000  2.61% [1.94-3.49] 0.000 2.31% [1.69-3.15] 0.000  
400.00 -700.00  6.65% [5.07-8.67] 0.001 4.13% [2.91-5.82] 0.000  4.01% [2.81-5.67] 0.000 4.14% [2.93-5.84] 0.000  
700.00 -1.000.00  9.49% [6.62-13.42] 0.002 2.00% [0.89-4.39] 0.000  3.02% [1.57-5.71] 0.000 3.34% [1.80-6.12] 0.000  
>1.000.00  8.47% [5.98-11.87] 0.003  4.51% [2.77-7.24] 0.000  3.66% [2.13-6.21] 0.000 3.38% [1.93-5.87] 0.000  
Occupation 
Employed 6.81% [5.70-8.11] 0.000 3.48% [2.70-4.47] 0.000  2.37% [1.74-3.21] 0.000 2.9% [2.20-3.82] 0.000  
Unemployed 11.24% [8.59-14.57] 0.000 5.28% [3.52-7.82] 0.000  5.49% [3.70-8.07] 0.000 5.05% [3.34-7.55] 0.000  
Inactive 6.22% [4.53-23.09] 0.000 3.52% [2.30-5.34] 0.000  4.52% [3.11-6.51] 0.000 3.18% [2.04-4.94] 0.000  
Access to healthcare 
None 4.36% [2.54-7.38] 0.000 02.01% [0.90-4.42] 0.000  1.68% [0.69-3.99] 0.000 1.01% [0.32-3.09] 0.000  
Public health system affiliation 7.76% [6.71-8.95] 0.000 3.99% [3.24-4.89] 0.000  3.13% [2.48-3.94] 0.000 3.26% [2.60-4.09] 0.000  
Private health system affiliation 11.11% [4.58-24.53] 0.808 2.22% [0.29-14.85] 0.471 4.44% [1.07-16.65] 0.740 2.22% [0.30-14.86] 0.055 
Others 5.99% [3.23-10.81] 0.005 2.98% [1.23-6.99] 0.078 3.57% [1.60-7.76] 0.240 4.17% [1.99-8.52] 0.181 
Access barriers 
Yes 7.29% [5.96-8.86] 0.000 3.68% [2.76-4.87] 0.000  3.92% [2.97-5.15] 0.000 3.67% [2.76-4.87] 0.000  
No 6.75% [5.68-7.99] 0.000 3.37% [2.63-4.29] 0.000  2.56% [1.92-3.39] 0.000 2.59% [1.88-3.33] 0.000  
Stress 
Yes 6.88% [5.95-7.94] 0.000 3.50% [2.84-4.29] 0.000  3.26% [2.63-4.03] 0.000 3.26% [2.63-4.03] 0.000  
No 7.49% [5.57-9.98] 0.000 3.55% [2.30-5.44] 0.000  2.49% [1.47-4.16] 0.002 1.78% [0.96-3.29] 0.000  
Discrimination 
Yes 7.21% [5.63-9.18] 0.000 4.18% [3.01-5.77] 0.000  3.59% [2.52-5.09] 0.000 3.83% [2.72-5.37] 0.000  
No 7.01% [6.00-8.17] 0.000 3.20% [2.53-4.04] 0.000  3.01% [2.36-3.83] 0.000 2.73% [2.12-3.52] 0.000  
Social support 
Yes 6.84% [5.92-7.87] 0.000 3.30% [2.67-4.05] 0.000  3.07% [2.47-3.81] 0.000 3.11% [2.51-3.85] 0.000  
No 7.76% [5.66-10.53] 0.000 4.61% [3.05-6.91] 0.002 3.35% [2.06-5.41] 0.000 2.30% [1.28-4.11] 0.000  
Social capital 
Yes 9.09% [6.98-11.74] 0.000 4.72% [3.25-6.80] 0.000  5.44% [3.84-7.63] 0.000 5.06% [3.54-7.19] 0.000  
No 6.57% [5.56-7.62] 0.000 3.24% [2.60-4.01] 0.000  2.63% [2.07-3.34] 0.000 2.51% [1.96-3.21] 0.000  

HTN: hypertension; T2DM: type 2 diabetes mellitus; DLD: dyslipidemia; OBES: obesity. CI confidence Interval 

 

Table 28. Crude prevalence of tobacco, alcohol and low physical activity in Chilean and migrant population 
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Social 

Determinant of 

Health 

Tobacco  Alcohol Low physical activity  

Chileans Migrants  Chileans Migrants  Chileans Migrants  
Total 4

6

.

3

6

% 

[43.42-49.32] 35.26

% 

[30.60-40.21] 0.000  41.01% [38.66-43.39] 31.19% [28.96-33.50] 0.000  73.14% [70.95-75.21] 74.10% [71.90-76.18] 0.552 
Sex  

Male 4

2

.

5
2

% 

[36.96-48.26] 45.00

% 

[36.89-53.37] 0.670 53.09% [48.38-57.74] 46.15% [41.66-50.70] 0.039 61.87% [57.21-66.31] 63.50% [59.05-67.72] 0.632 
Female 4

7

.

7

7

% 

[44.32-51.22] 29.59

% 

[24.12-35.69] 0.000 36.70% [34.04-39.44] 25.00% [22.56-27.60] 0.000 77.16% [74.72-79.42] 75.51% [76.02-80.79] 0.458 
Age categories 

18-29 3

8

.

9
1

% 

[33.62-44.46] 37.50

% 

[28.64-47.27] 0.810 45.47% [41.08-49.93] 30.60% [26.75-34.74] 0.000 67.49% [63.18-71.51] 74.13% [70.17-77.72] 0.022 
30-49 5

4

.

9

4

% 

[50.65-59.15] 35.02

% 

[28.93-41.64] 0.000 43.18% [39.66-46.76] 32.83% [29.87-35.92] 0.000 75.17% [71.94-78.13] 74.89% [72.00-77.57] 0.910 
50-64 4

2

.

5
1

% 

[35.91-49.38] 34.00

% 

[22.04-48.41] 0.340 31.82% [26.99-37.06] 23.91% [17.47-31.80] 0.096 76.97% [72.09-81.21] 72.86% [64.83-79.62] 0.348 
>65 2

0

.

0
0

% 

[11.28-32.94] 22.22

% 

[4.30-64.47] 1.000 34.74% [25.76-44.94] 23.81% [9.69-47.64] 0.444 72.63% [62.69-80.73] 45.45% [25.48-66.99] 0.022 
Ethnicity 

Yes 3

5

.

3
4

% 

[27.11-44.54] 40.00

% 

[17.71-67.36] 0.780 47.46% [40.15-54.86] 45.00% [32.74-57.89] 0.767 72.32% [62.21-78.44] 58.06% [45.28-69.84] 0.040 
No 4

7

.

7

1

% 

[44.59-50.84] 34.53

% 

[29.79-28.59] 0.000 40.16% [37.68-42.68] 23.99% [27.73-32.33] 0.000 73.18% [70.85-75.37] 76.20% [73.99-78.27] 0.590 
Marital Status 

Single 4

6

.

9

3

% 

[43.06-50.82] 33.33

% 

[27.37-39.87] 0.000 45.54% [42.39-48.72] 30.30% [27.32-33.44] 0.000 70.55% [67.56-73.35] 76.14% [73.20-78.85] 0.007 
Married 4

4

.

4
1

% 

[38.81-50.14] 39.47

% 

[29.00-51.00] 0.520 35.79% [31.53-40.28] 29.95% [25.72-34.55] 0.072 77.01% [19.36-27.06] 70.64% [66.08-74.82] 0.038 
Cohabitant 4

4

.

8
3

% 

[27.43-63.58] 37.74

% 

[25.55-51.69] 0.640 38.89% [34.12-56.02] 36.05% [30.39-42.11] 0.854 72.22% [54.98-84.69] 73.26% [67.49-78.32] 1.000 
Separated/divorced

/annulled 

4

9

.

1
4

% 

[40.07-58.25] 37.50

% 

[20.05-58.93] 0.370 35.33% [28.40-42.92] 30.43% [18.66-45.48] 0.601 74.25% [67.03-80.35] 76.09% [61.33-86.45] 0.851 
Widow 4

4

.

0
0

% 

[25.48-64.34] 25.00

% 

[46.11-69.67] 0.430 21.74% [11.91-36.33] 35.71% [14.27-64.95] 0.309 84.78% [70.90-92.71] 60.00% [32.63-82.28] 0.067 
Educational level 

None 0 - 0.00% [-]  25.00% [0.83-92.93] 33.33% [0.25-98.98] 0.714 50.00% [3.98-96.01] 66.67% [1.01-99.74] 0.629 
Primary 4

3

.

5
9

% 

[34.81-52.78] 32.50

% 

[19.56-48.79] 0.150 32.75% [26.09-40.18] 31.78 [24.27-40.38] 0.480 76.61% [69.62-82.38] 76.52% [68.45-83.02] 0.546 
Secondary 5

0

.

6

9

% 

[46.62-54.74] 36.41

% 

[30.24-43.05] 0.000 38.23% [35.02-41.53] 27.60% [24.79-30.59] 0.000  75.87% [72.89-78.62] 77.39% [74.57-79.98] 0.242 
Technical 4

7

.

8

5

% 

[40.71-55.07] 26.92

% 

[16.43-40.83] 0.005  45.05% [39.22-51.02] 35.96 [29.61-42.83] 0.029  70.70% [64.99-75.81] 70.59% [63.93-76.46] 0.529 
University 3

5

.

0
5

% 

[28.91-41.71] 40.00

% 

[29.06-52.03] 0.270 48.74% [43.56-53.93] 37.50% [32.57-42.69] 0.002 67.04% [61.98-71.72] 66.76% [61.67-71.48] 0.500 
Home Income categories 

<400000 4

7

.

7
0

% 

[42.90-52.53] 40.11

% 

[33.10-47.54] 0.110 34.12% [30.52-37.90] 25.43% [22.65-28.41] 0.000 75.20% [71.68-78.40] 74.04% [71.03-76.82] 0.633 
400.00 -700.00  4

6

.

2

2

% 

[41.08-51.43] 30.28

% 

[22.31-39.62] 0.004  44.47% [40.28-48.72] 35.94% [31.27-40.87] 0.010  72.05% [68.07-75.69] 73.45% [68.82-77.62] 0.654 
700.00 -1.000.00  4

1

.

2
5

% 

[33.83-49.08] 41.86

% 

[27.84-57.32] 1.000 47.08% [40.81-53.44] 44.67% [36.84-52.75] 0.677 71.25% [65.17-76.64] 70.59% [62.82-77.31] 0.910 
>1.000.00  4

9

.

0

1

% 

[43.38-54.65] 33.70

% 

[24.69-44.05] 0.012  46.14% [41.57-50.75] 40.71% [35.14-45.40] 0.099 73.79% [68.53-77.63] 69.89% [64.87-74.46] 0.235 
Occupation  

Employed 4

9

.

3

2

% 

[45.00-53.64] 36.48

% 

[30.51-42.88] 0.001  46.60% [43.04-50.18] 35.80% [32.80-38.90] 0.000 71.56% [68.21-74.68] 72.94% [70.04-75.66] 0.549 
Unemployed 4

7

.

5
9

% 

[40.05-55.24] 33.77

% 

[23.98-45.17] 0.051 39.67% [33.66-45.99] 31.60% [26.62-37.03] 0.059 72.84% [66.87-78.08] 76.87% [71.80-81.26] 0.321 
Inactive 4

2

.

2
4

% 

[37.58-47.04] 32.86

% 

[22.74-44.84] 0.150 35.27% [31.73-38.96] 18.31% [14.56-22.77] 0.000 75.00% [71.57-78.13] 75.29% [70.43-79.57] 0.939 
Access to healthcare 

None 4

7

.

1
4

% 

[35.61-58.98] 36.36

% 

[21.47-54.42] 0.395 37.14% [28.36-46.86] 26.14% [19.74-33.73] 0.074 71.43% [61.96-79.32] 74.03% [66.46-80.38] 0.671 
Public health 

system affiliation 

4

7

.

2

9

% 

[44.04-50.55] 33.70

% 

[28.29-39.57] 0.000 40.34% [37.74-42.99] 29.61% [27.03-32.32] 0.000 75.98% [75.59-77.22] 74.54% [71.94-76.98] 0.817 
Private health 

system affiliation 

3

4

.

8
5

% 

[24.20-47.25] 28.57

% 

[4.91-75.60] 1.000 55.88% [46.02-65.29] 45.93% [26.60-66.38] 0.495 67.65% [57.87-76.08] 70.83% [48.95-86.01] 0.813 
Others 3

7

.

5
0

% 

[20.05-58.93] 33.33

% 

[13.37-61.81] 1.000 46.15% [32.90-59.97] 42.86% [32.60-53.76] 0.726 50.00% [36.42-63.57] 66.28% [55.53-75.57] 0.073 
Access barriers 

Yes 4

9

.

1

4

% 

[45.27-53.01] 35.53

% 

[29.12-42.50] 0.001  41.12% [38.04-44.26] 34.90% [31.34-38.62] 0.013  74.35% [71.49-77.01] 73.19% [69.68-76.43] 0.606 
No 4

2

.

5
1

% 

[38.02-47.12] 34.97

% 

[28.37-42.20] 0.900 40.98% [37.36-44.69] 28.59% [25.78-31.56] 0.000 71.47% [67.98-74.71] 74.74% [71.87-77.40] 0.142 
Stress 

Yes 4

6

.

4

4

% 

[43.39-49.50] 35.71

% 

[30.64-41.12] 0.001  41.56% [39.11-44.05] 30.60% [28.16-33.16] 0.000 73.31% [71.03-75.46] 75.00% [72.58-77.26] 0.324 
No 4

4

.

2
9

% 

[32.96-56.22] 37.76

% 

[21.76-46.03] 0.206 34.71% [26.17-43.17] 33.80% [28.53-39.49] 1.000 72.50% [63.75-79.80] 70.45% [64.92-75.42] 0.721 
Discrimination 

Yes 4

7

.

8

3

% 

[43.50-52.19] 34.58

% 

[26.10-44.16] 0.014  40.30% [36.78-43.91] 33.64% [29.32-38.25] 0.024  70.84% [67.42-74.03] 70.48% [66.01-74.58] 0.894 
No 4

5

.

7

0

% 

[41.59-49.86] 35.00

% 

[29.41-41.02] 0.004  41.64% [38.41-44.93] 30.55% [27.90-33.34] 0.000 75.45% [72.49-78.18] 76.33% [73.73-78.74] 0.673 
Social support  
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Table 29. Crude prevalence of low fruit and vegetable intake 
Low fruit and vegetables intake 

Social Determinant 

 

of Health 

Chileans Migrants  

P Value Total 69.01% [67.48-70.50] 84.72% [83.45-85.90] 0.000  
Sex 

Male 76.78% [74.31-79.08] 85.78% [83.37-87.61] 0.000 
Female 76.58% [74.59-78.44] 89.57% [84.81-88.15] 0.000 

Age categories 
18-29 76.69% [73.39-76.69] 84.16% [81.05-86.49] 0.000  
30-49 78.35% [75.96-80.56] 85.82% [83.98-87.47] 0.000 
50-64 73.79% [70.35-76.95] 93.53% [78.52-96.07] 0.000 

>65 71.32% [65.55-76.46] 86.36% [72.31-93.88] 0.042 
Ethnicity 

Yes 84.75% [80.59-88.13] 93.65% [87.74-96.81] 0.009  
No 73.51% [71.89-75.07] 84.84% [83.52-86.07] 0.000 

Marital Status 
Single 76.73% [74.77-78.57] 83.91% [82.13-85.54] 0.000 

Married 73.54% [70.58-76.28] 84.42% [81.83-86.69] 0.000 
Cohabitant 69.44% [57.70-79.10] 87.36% [84.26-89.91] 0.000 

Separated/divorced/annulled 73.05% [68.02-77.55] 86.96% [78.28-92.49] 0.006  
Widow 58.70% [48.27-68.39] 93.33% [75.80-98.42] 0.000 

Educational level 
None 50.00% [15.81-84.18] 100.00% [-] 0.070 

Primary 80.70% [76.15-84.55] 91.11% [87.05-93.98] 0.000 
Secondary 74.94% [72.83-76.93] 83.07% [81.29-84.70] 0.000 
Technical 75.09% [71.28-78.54] 88.68% [85.28-91.36] 0.000 

University 71.79% [68.37-74.96] 84.41% [81.61-86.84] 0.000 
Home Income categories 

<400000 76.92% [74.52-79.15] 86.53% [84.88-88.03] 0.000 
400.00 -700.00  72.23% [69.46-74.84] 80.65% [77.75-83.25] 0.000 

700.00 -1.000.00  75.83% [71.78-79.46] 87.26% [83.07-90.52] 0.000 
>1.000.00  42.26% [54.91-60.52] 21.01% [75.84-81.82] 0.000 

Occupation 
Employed 76.65% [73.38-77.77] 85.57% [83.83-87.15] 0.000 

Unemployed 78.64% [74.54-82.22] 89.66% [86.46-92.17] 0.000 
Inactive 77.12% [74.60-79.45] 86.07% [83.24-88.49] 0.000 

Access to healthcare 
None 67.62% [60.95-73.63] 84.81% [80.39-88.37] 0.000 

Public health system 
affiliation 

75.43% [73.76-77.01] 84.45% [82.92-85.85] 0.000 
Private health system 

affiliation 

70.59% [63.93-76.46] 87.50% [74.42-94.39] 0.017 
Others 71.15% [61.62-79.11] 82.76% [76.35-87.70] 0.025 

Access barriers 

Yes 4

5

.

6

1

% 

[42.55-48.69] 33.96

% 

[28.94-39.36] 0.000 41.44% [39.00-43.91] 32.76% [30.30-32.32] 0.000 72.80% [70.52-74.96] 73.82% [71.41-76.09] 0.557 
No 5

5

.
4

2

% 

[44.48-35.85] 41.94

% 

[30.15-54.71] 0.132 35.45% [27.00-44.91] 22.40% [17.63-28.01] 0.013  76.09% [70.38-85.75] 75.60% [69.86-80.54] 0.502 
Social capital 
Yes 4

1

.
3

7

% 

[35.96-46.98] 29.82

% 

[19.22-43.15] 0.107 37.27% [33.09-41.64] 27.87% [22.97-33.36] 0.008  70.06% [68.84-73.95] 62.24% [56.54-67.62] 0.028 
No 4

8

.

6

3

% 

[45.10-52.17] 36.14

% 

[31.04-41.56] 0.000 42.57% [39.71-45.46] 32.09% [29.59-34.69] 0.000 74.52% [71.90-76.96] 77.02% [74.65-79.23] 0.155 
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Yes 75.49% [73.52-77.36] 82.55% [80.44-84.47] 0.000 
No 73.92% [71.54-76.16] 86.24% [84.63-87.70] 0.000 

Stress 
Yes 75.52% [73.96-77.00] 83.90% [82.46-85.24] 0.000 
No 65.00% [58.72-70.79] 88.70% [85.91-91.00] 0.000 

Discrimination 
Yes 73.45% [71.11-75.66] 78.76% [75.96-81.30] 0.004 
No 76.14% [74.08-78.07] 88.41% [87.01-89.66] 0.000 

Social support 
Yes 74.55% [72.98-76.05] 83.82% [82.40-85.14] 0.000 
No 78.18% [72.20-83.17] 89.80% [86.85-92.15] 0.000 

Social capital 
Yes 71.69% [68.78-74.42] 82.18% [78.91-85.02] 0.000 
No 76.45% [74.66-78.14] 86.04% [84.66-87.30] 0.000 

CI confidence Interval. 

 

Table 30. Missing values per varibles in migrant and Chilean population 

 
Variables Missing values migrants Null values Chileans  

  n % n % 

Demographics 

  

  

  

  

sexo_informante 1 0,06 0 0,00 

etnia_informante 69 4,17 7 0,42 

Socioeconomics 

  

  

  

  

nivel_educativo_informante 1 0,06 0 0,00 

ocupacion_informante 3 0,97 0 0,00 

ocupacion_integrante1 2 0,12 0 0,00 

Access to health care 

  

  

  

  

afiliacion_salud_informante 6 0,36 7 0,42 

sistema_afiliacion_salud_informante 153 9,24 139 8,35 

barrera_acceso_salud_informante 0 0,00 7 0,42 

barrera_idioma_informante 0 0,00 0 0,00 

barrera_donde_consultar_informante 0 0,00 3 0,18 

barrera_hora_informante 0 0,00 3 0,18 

barrera_geografica_informante 0 0,00 3 0,18 

barrera_no_atencion_informante 0 0,00 3 0,18 

barrera_respeto_informante 0 0,00 3 0,18 

barrera_otra_informante 0 0,00 3 0,18 

Psychosocial 

  

  

  

  

estres_informante 7 0,42 8 0,48 

discriminacion_socioeconomico_informante 16 0,97 9 0,54 
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discriminacion_genero_informante 16 0,97 9 0,54 

discriminacion_civil_informante 18 1,09 9 0,54 

discriminacion_ropa_informante 16 0,97 10 0,60 

discriminacion_color_informante 17 1,03 9 0,54 

discriminacion_migrante_informante 18 1,09 0 0,00 

discriminacion_edad_informante 22 1,33 9 0,54 

discriminacion_orientacion_informante 22 1,33 16 0,96 

discriminacion_tatuajes_informante 19 1,15 11 0,66 

discriminacion_fisico_informante 17 1,03 9 0,54 

discriminacion_religion_informante 18 1,09 7 0,42 

discriminacion_politica_informante 16 0,97 9 0,54 

discriminacion_sindicato_informante 19 1,15 9 0,54 

discriminacion_residencia_informante 16 0,97 8 0,48 

discriminacion_estudio_informante 17 1,03 11 0,66 

discriminacion_indigena_informante 24 1,45 14 0,84 

discriminacion_discapacidad_informante 20 1,21 12 0,72 

discriminacion_otro_informante 33 1,99 15 0,90 

no_discriminacion_informante 32 1,93 36 2,16 

juntas_vecinos_informante 10 0,60 8 0,48 

club_recreativo_informante  10 0,60 8 0,48 

organizacion_religiosa_informante 10 0,60 7 0,42 

organizacion_artistico_informante 12 0,72 10 0,60 

juvenil_estudiantil_informante 13 0,79 10 0,60 

grupo_adulto_mayor_informante 12 0,72 11 0,66 

grupo_voluntariado_informante 15 0,91 10 0,60 

autoayuda_salud_informante 16 0,97 7 0,42 

agrupacion_ideologica_informante 14 0,85 8 0,48 

organizacion_indigena_informante 14 0,85 7 0,42 

centro_apoderados_informante 13 0,79 9 0,54 

centro_madres_informante 17 1,03 8 0,48 

organizaciones_diversidad_informante 18 1,09 8 0,48 

otro_grupo_informante 26 1,57 10 0,60 

apoyo_escucha_informante 6 0,36 6 0,36 

apoyo_consejo_informante 5 0,30 6 0,36 

apoyo_afecto_informante 5 0,30 6 0,36 

apoyo_cercano_informante 4 0,24 6 0,36 

apoyo_grupo_informante 6 0,36 7 0,42 

Migratory         
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pais_origen_informante 1 0,06 Not applicable  Not applicable  

otro_ pais_origen_informante 41 2,54 Not applicable  Not applicable  

refugio_asilo_informante 71 4,29 Not applicable  Not applicable  

visa_ingreso_informante 45 2,72 Not applicable  Not applicable  

estatus_migratorio_informante 39 2,36 Not applicable  Not applicable  

estatus_migratorio_integrante1 320 19,32 Not applicable  Not applicable  

Cardiovascular diseases         

infarto_informante 6 0,54 8 1,20 

infarto_integrante1 108 7,37 232 15,08 

acv_informante 6 0,54 7 0,96 

acv_integrante1 108 7,43 300 18,81 

Cardiovascular risks factors         

hipertension_informante  7 0,85 31 1,86 

hipertension_integrante1 107 7,67 232 15,08 

diabetes_informante 6 0,85 6 2,88 

diabetes_integrante1 108 7,37 233 15,08 

hiperlipidemia_informante 6 0,79 5 2,40 

hiperlipidemia_integrante1 108 7,55 235 15,63 

obesidad_informante 5 0,79 5 0,84 

obesidad_integrante1 108 7,43 236 15,32 

tabaco_vida_informante 58 3,50 0 0,00 

tabaco_actual_informante 16 0,97 0 0,00 

alcohol_actual_informante 56 3,38 1 0,06 

actividad_fisica_informante 42 2,54 0 0,00 

porcion_fruta_informante 4 0,24 0 0,00 

porcion_verduras_informante 6 0,36 0 0,00 
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