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Introduction: The question of whether international migrants appear to be in
better health than the locals, and whether this "healthy immigrant effect”
declines over time is a highly relevant one, especially with regards to mental
health. Based on a community-based survey conducted in Santiago, Chile, this
study compares the mental health outcomes of international migrants versus
local populations and examines differences within the international migrant
group of respondents.

Methods: Observational cross-sectional study. Data was collected with
international migrants and Chilean participants in 2021-2022 through a
structured questionnaire. The study examined self-reported stress and mood
disorders in relation to demographic, socioeconomic, health, and migration-
related factors. Descriptive analyses were conducted for all variables overall and
stratified by perceived stress, mood disorders, and migration status. Associations
were assessed using Chi-square or Fisher's exact tests, with Cramer's V used to
evaluate effect size. Multiple imputation (m = 5) addressed missing data using
the mice package in R, followed by generalised logistic regression models fitted
across imputed datasets and combined using Rubin’s rules; stepwise selection
based on AIC was used for variable reduction, and models were run for the full
sample and separately for the migrant population.

Results: The sampleincluded 1,656 international migrants and 1,664 locals. Being
a migrant was negatively associated with reporting stress and mood disorders in
all analyses. Among migrants, the main risk factors for stress were perceiving a
high number of migrants in the neighbourhood and having experienced abuse
as a migrant and for mood disorders the main risk factor was reporting having
experienced abuse as a migrant as well as a longer stay in Chile.

Discussion: We found a healthy immigrant effect for mental health among
international migrants in Chile, which declined over time in the case of mood
disorders. Chilean participants reported very high levels of mental health issues,
consistent with existing studies. However, results for international migrants
highlight both risk and protective factors linked to migration processes, which
are unique to them, warranting a specific approach to their mental health needs.
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1 Introduction

The latest estimate sets the population of international migrants
worldwide at 281 million, twice the number it was 1990 (1). The effect
of international migration on the health of international migrants is a
topic of growing interest, especially with regards to mental health.
Migration is recognised as a social determinant of mental health, as it
involves processes that interact with other social determinants of
health and may amplify existing inequities (2). However, there is
inconsistent evidence on whether migration has a positive or negative
influence on mental health outcomes, considering that some studies
find that international migrants show a higher prevalence of a variety
of mental health issues than their local counterparts, while others do
not (3-5).

The healthy immigrant effect is a phenomenon where immigrants
are generally healthier than native-born populations in their host
countries, which may be explained by positive self-selection and
cultural buffering (6, 7). This effect has been observed in various
countries, but it is not universal (8, 9). Furthermore, the evidence
shows that immigrants’ health advantage tends to diminish over time
as they might adopt some of the host country unhealthy behaviours
(6, 10). With regards specifically to mental health, some studies
support the existence of a health immigrant effect as well (11-13). For
instance, there are studies showing a mental health advantage among
migrants compared to locals, particularly among migrants from
countries of origin that are less developed than the country of arrival,
and among migrants belonging to ethnic minorities (11, 12, 14).

However, international migrants’ mental health “advantage” may
not apply universally across all immigrant groups and can vary by
factors such as country of origin and ethnic minority status (4, 15).
Notably, some research finds no significant differences between
immigrants and native-born individuals, especially for those from
English-speaking backgrounds (16). Furthermore, several studies
suggest that immigrants’ mental health tends to decline over time (3,
12, 17). Additionally, barriers to mental health care access, including
cultural and economic factors, contribute to the underutilization of
services by immigrants, and thus, possibly, underdiagnoses and
underreporting of mental health issues (18, 19). Despite a potential
health immigrant effect, the mental health of international migrants
is a cause for concern, as they face a higher likelihood of experiencing
adverse situations and stressors that could deteriorate their mental
health, such as discrimination, trauma, and social isolation (2). While
mental health issues can be developed due to biological preconditions,
several socially determined factors influence mental health outcomes,
including socioeconomic status, family dynamics, social support, and
acculturative stress (13, 20). In this context, migrants may particularly
be at risk, especially when facing dangerous migratory trajectories,
which can lead to experiencing symptoms of post-traumatic stress
disorder, anxiety, and depression (21).

Chile is a high-income country according to the World Bank
(22), although it is highly unequal, with 50% of the population
earning less than USD600 a month and 16.9% of the total
population experiencing multidimensional poverty (23, 24).
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Regarding mental health indicators, a study conducted in 2019 by
the Pan American Health Organisation (PAHO) showed that
Chile was among the countries with the worst mental health
outcomes in the Americas, as mental health disorders accounted
for 2,079.29 Disability-Adjusted Life Years and 2,073.44 Years
Lived with Disability per 100.000 population (25). Although some
progress has been made to address mental health at the healthcare
system level, such as including several mental disorders as part of
priority health issues for funding, allowing for easier access to
treatment, mental health remains
addressed (26).

Regarding international migration, Chile has experienced a rapid

largely insufficiently

increase in its migrant population. While in 2014, 410,988
international migrants lived in the country, 1,306,859 did in 2018, and
the current estimate indicates that 1,918,583 international migrants
currently live in Chile, representing almost 10% of the total population
(27, 28). The composition of immigration flows also changed, with
migrants from Venezuela replacing migrants from Peru as the largest
community in Chile from 2018 onwards (29). Most international
migrants in Chile are currently from these two countries, followed by
Colombian, Haitian, and Bolivian nationals. Although international
migrants in Chile are a highly diverse population group, they tend to
experience worse socioeconomic conditions than their local
counterpart as a whole, and 29.6% experience multidimensional
poverty, almost twice as much as the Chilean population (30).
Additionally, during the COVID-19 pandemic, an increasing number
experienced highly precarious migratory trajectories that included
entering the country through non authorised crossing paths by foot
and facing the near-impossibility of regularising their migratory status
as aresult (31).

There are some studies comparing the mental health of
international migrants with the locals’ in Chile, and the earliest,
conducted in 2007-2008 with migrants mostly from Peru showed a
lower prevalence of common mental disorders than among Chileans
(32). Another more recent study focused on anxiety and depressive
symptoms among Colombian migrants and Chilean nationals also
found a higher prevalence of mental health issues among the local
population (33). A third study conducted with Peruvian migrants and
locals in Chile also found a higher prevalence of common mental
disorders among the latter than the former (34). However, other
studies highlighted that specific factors could affect the mental health
of migrant populations in the country, such as acculturative stress,
challenging migratory trajectories, including dangerous conditions of
transit to Chile, difficulties to regularise their migratory status, and
socioeconomic conditions (35-38). Additionally, these factors may
have been exacerbated during the COVID-19 pandemic (39).

In this context, based on a unique community-based survey
conducted in the capital city of Santiago, this study first compares the
mental health outcomes of international migrants versus local
populations and then examines differences within the international
migrant group of respondents. The research questions guiding this
study are the following: Is there a healthy immigrant effect for mental
health among international migrants in Chile? What are the risk and
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protective factors for mental health among international migrants
in Chile?

2 Materials and methods

2.1 Study design

Observational cross-sectional study, part of the larger research
project “Living and health trajectories of international migrants to
Chile: how do they compare to the locals and what are their related
costs to the healthcare system?” (Fondecyt Regular 1201461 ANID
Chile). The main objective of the overall research project is to
analyse the trajectories of international migrants to Chile, including
living standards, access to and use of healthcare, health status,
costs, and consequences of including them to the healthcare system,
and compare them to the trajectories of the Chileans over time. The
data presented in this article was collected as part of sub study 2 of
the project, which is a community-based longitudinal survey of two
measures (baseline and follow-up after 1year). We used the
baseline data to conduct this sub analysis focused only on
mental health.

2.2 Setting and data collection

The study was conducted in three neighbourhoods located in the
South-East sector of the capital city of Santiago, Chile: La Pintana, La
Granja, and San Ramon, between January 2021 and October 2022.
These three neighbourhoods are classified as highly socioeconomically
vulnerable, with La Pintana being located at the top of the ranking by
social priority index among neighbourhoods of the Metropolitan
Region of Santiago, with a score of 88.03, compared to 3.84 for the
least socioeconomically vulnerable neighbourhood (40). San Ramén
ranked fourth with a score of 82.75 and La Granja ranked thirteenth
with a score of 73.89. The neighbourhoods are contiguous and have a
total of 391,995 inhabitants (4.6% of the Metropolitan Region) (41).
With regards to the international migrant population in the area of
interest, data from the Department of Migration of Chile indicates
that a little over 1 million migrants live in Santiago (56.8% of the total
population of migrants in Chile), and the evidence available estimates
that less than 10.000 international migrants live in each of the
neighbourhood of interest (42-44). However, the area has welcomed
an increasing number of international migrants in the past 10 years.
These three neighbourhoods were selected for the study due to their
socioeconomic characteristics and the selection was facilitated by an
existing partnership with the local public hospital, who expressed
interest in the study and the unique data that would be collected.

The data collection instrument was designed based on questions
from the 2017 version of the National Socioeconomic Characterisation
Survey (Encuesta de Caracterizacion Socioeconémica Nacional,
CASEN), the 2017 National Health Survey (Encuesta Nacional de
Salud, ENS) and other scales validated for migrant populations (45-
48). The survey consisted of questions on socio-demographic
characteristics, health, use and perception of the healthcare system,
income, out-of-pocket expenses, and psychosocial aspects for both
populations. In addition, questions on the migration process were
asked to the international population.
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The survey was about 50-min long and administered through a
telephone call or on-site interview in Spanish or Haitian Creole with
a trained research assistant, in order to ensure accuracy of data and
inclusion of participants with a low level of digital and health literacy.
The data is safely stored on the RedCap platform to ensure anonymity
and confidentiality.

2.3 Participants

The selection criteria for participants were the following: (i)
be over 18 years old, (ii) reside in La Pintana, La Granja, or San
Ramon (iii) speak Spanish or Creole.

The survey was conducted during the COVID-19 pandemic,
which involved two major challenges for participant recruitment:
mobility restrictions preventing on-site recruitment and surveying
and the need to protect the health of the team and the participants.
Furthermore, the international migrant population can be considered
“hard-to-reach,” as it can be challenging to involve migrants in health
research due to exclusion, marginalisation, and fear of deportation
(49). The study included any type of migrant, regardless of their
migratory status, based on self-report. In the case of Chilean
population considered for this study, barriers to participation were
also observed, such as mistrust due to experiences of being scammed
being fairly common and lack of time to respond.

Considering these barriers, the research team had to implement a
series of remote and onsite (once permitted) recruitment strategies:
(1) an invitation to participate in the survey was shared through the
social media accounts of municipal institutions, (2) onsite recruitment
was conducted in vaccination centres, primary healthcare centres, the
waiting room of a hospital, and municipal community centres, (3)
onsite recruitment was also conducted in community soup kitchens,
street markets and around metro stations and supermarkets.
Furthermore, in addition to these strategies aimed at both population
groups, the following strategies were used to recruit international
migrants: (1) recruiters participated in events organised by
migrant-led or pro-migrant organisations, (2) the social worker of the
local hospital shared the invitation among her migrant patients.
Finally, the snowball technique was implemented throughout the
study with both populations.

2.4 Variables

The dependent variables were the following:

Stress: This variable was constructed from the question “how often
have you felt stressed (irritable, full of anxiety or unable to sleep)
during the last year due to situations at home or at work?,” with the
following response options: 0 Never felt stress, 1 Sometimes felt
stressed at home or at work, 2 Several times felt stressed at home or at
work and 3 Permanently felt stressed at home or at work. We recoded
as a dichotomous variable: “Stressed,” for those who responded feeling
stressed several times or permanently, and “Not stressed” for those
who reported never or sometimes feeling stressed.

Mood disorders: The variable was constructed from the question
“Do you have any of the following chronic illnesses (have you ever been
diagnosed by a doctor or taken medication for any of these conditions?),
specifically mood disorders (depression, anxiety or other)?” with the
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response options Yes, No. The question is focused on self-report based
on having been diagnosed and/or treated for a mood disorder,
including but not limited to the ones mentioned in the question.

The independent variables were the following:

Demographic characteristics: sex (man, woman), age (continuous
and by age group 13-18 years old, 19-29 years old, 30-59 years old,
60 years old and over), and marital status (single married or
co-habiting partner, divorced or separated, widowed).

Socio-economic characteristics: educational level (none or below
basic, completed basic education (with or without incomplete
secondary education), completed secondary education (with or
without incomplete higher education), completed higher education),
employment (employed, unemployed, housewife, student or infant),
monthly net income (0$, 0$-250.000$, 250.000$-500.000$, 500.000$-
1.000.000$, 1.000.000$ or more), and cash benefits during the
COVID-19 pandemic (yes, no).

Housing and surroundings: tenure of the housing (owner, renter,
rented room, other), littering or infestation in the surroundings (yes,
no), overcrowding (with, without), visual or acoustic pollution (yes, no),
safety (safe, unsafe), and proximity to essential services like pharmacies
or supermarkets (yes, no), proximity to a healthcare centre (yes, no).

Access to healthcare: health insurance (none, public, private, other
or military system, does not know) and barriers to access (yes, no).

Health status and healthy lifestyles: alcohol intake (does not drink,
drinks less than an average of 2 units a day, drinks more than an
average of 2 units a day), physical activity (yes, no), self-reported
obesity (yes, no), morbidity (none, treated, untreated), family history
of mood disorders (yes, no).

Psychosocial factors: perceived importance (“No one cares about
what happens to me”- strongly agrees, moderately agrees, moderately
disagrees, strongly disagrees) and trust (“It is safer to trust no one”—
strongly agrees, moderately agrees, moderately disagrees, strongly
disagrees), perceived discrimination (yes, no), having a close friend
or group.

Migration (only for international migrants): country of origin
(Peru, Colombia, Venezuela, Haiti, other), time spent in Chile (number
of years), refugee or asylum seeker status (yes, no), perceived number
of international migrants in their neighbourhood (0-100), importance
of seeking out and maintaining relationships with people from the
country of origin (0-100), importance of seeking out and maintaining
relationships with people from the country of arrival (0-100), the
culture of the country of origin has to be emphasised and contact with
the local culture limited (yes, no), feeling that the locals are tolerant
towards migrants (yes, no), experiences of abuse as a migrant (yes, no).

2.5 Study size

A total of 1,656 international migrants and 1,664 locals were
included in this analysis.

Considering that the target population was hard-to-reach, as it
was restrained to Chileans and international migrants living in three
specific boroughs of the Metropolitan Region of Santiago that
concentrate some of the highest levels of multidimensional poverty in
the country and a very small proportion of the migrant population in
the Metropolitan Region of Santiago, sampling was non probabilistic
and non-representative. Given that this is the first study of its kind in
the country, the sample size was estimated for categorical variables

Frontiers in Public Health

10.3389/fpubh.2025.1582628

with maximum uncertainty, an expected proportion of 50%, a
confidence level of 95% and an accuracy of 3%, which yielded a
minimum number of 1,067 people (epidat 4.1). In accordance with
feasibility, the baseline sample size of 1,650 people for each population
group was considered adequate and feasible.

2.6 Statistical methods

For the total number of respondents, the distribution of each of
the variables, alone and according to perceived stress, mood disorders
and migration, was described. Additionally, the association between
the dependent and independent variables alone was analysed using the
Chi-square test (or Fisher’s exact test, as appropriate) in conjunction
with Cramer’s V to analyse the magnitude of the association.

To handle missing data in the models, multiple imputation was
performed using the mice package in R. prior to imputation, the
structure of the data was reviewed, and categorical variables were
checked to ensure that they were coded as factors, and the nature of
missing data was verified. Multiple imputation was carried out with 5
imputed sets (m = 5), using specific methods according to the type of
variable: logistic regression for binary variables (logreg), polynomial
regression for categorical variables with more than two levels
(polyreg), and omitting imputation for the dependent variable
perceived stress and mood disorders to avoid introducing bias.

The quality and appropriateness of multiple imputation was
assessed by visual diagnosis of convergence of imputation chains
through traceplots, comparison of observed and imputed
distributions, assessment of the plausibility of imputed values
according to the context and logic of the variables, and sensitivity
analysis to compare results with and without imputation.

Once the imputation was completed, a generalised logistic
regression model (GLM) with logit link was fitted to assess the
association between stress (dichotomous) and the independent
variables. The models were fitted on each imputed set and the results
were combined using Rubin’s rules to obtain estimates and adjusted
standard errors. Additionally, selecting an imputation, a GLM model
with logistic linkage was fitted and a stepwise step was performed to
identify the variables to be included in the model, minimising the AIC
(Akaike Information Criterion), which rewards good fit by penalising
model complexity, allowing for dimensionality reduction and
identification of variables of greater importance for the explanation of
the dependent variables of interest (stress and mood disorders in
separate models). Once the variables were identified, models were
fitted using these sets of variables on each imputed data set and the
results were combined using Rubin’s rules. For all models, goodness-
of-fit and VIF between the different variables were analysed.

All the above was done both for the total sample and separately
for the migrant population only. In the case of the migrant population,
GLM models with logit link were additionally fitted, with migration
dependent variables.

2.7 Ethics statement

The project was approved by the Ethics Committee of the Faculty
of Medicine of the Universidad del Desarrollo, as well as the Ethics
Committee of the Servicio de Salud Metropolitano Sur-Oriente.
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The privacy and anonymity of all participants was safeguarded.
Participants filled an informed consent form available online through
Alchemer before taking part in the survey. Additionally, they could
withdraw from the study at any point and refuse to respond any of the
questions. Each participant was given a unique ID code linking back
to personal data for follow-up purposes and available to the lead
researcher and research coordinator only. No individual can
be identified from the anonymised dataset.

Each participant was offered approximately USD 5.00 as well as a
PDF document was information on access to healthcare, specific
services in their borough of residence and support networks upon
completion of the questionnaire.

3 Results
3.1 Sample description

The sample analysed included 3,320 participants, of whom 49.9%
(n = 1,656) were international migrants and 50.1% (n = 1,664) local
(born in Chile). The majority of participants were female (72.2%),
30-59 years old (62.6%) and over 55.7% identified themselves as
single. The most frequent educational level was completed secondary
school (with or without higher education; 39.6%). In terms of
employment status, 52% were employed and 24.3% worked as
housewives, while 35.1% reported a monthly income of between
$250,000 and $500,000 and 29.4% had no declared income.
Furthermore, 56.2% reported receiving cash benefits during the
SARS-CoV2 pandemic. In relation to housing, 44.5% lived in rented
accommodation and 15.6% experienced overcrowding. Although
access to nearby healthcare centres (91.6%) and basic services such as
pharmacies or supermarkets (98.2%) were most frequently reported,
environmental issues were also reported: 62.9% mentioned littering
or infestation, and 61.4% mentioned visual or noise pollution in the
surrounding area. Despite this, 78.8% considered their surroundings
to be safe.

The international migrant participants were mainly Venezuelan
(48.2%), most had been living between 1 and 5 years in the country
(56.3%), were not refugees (91.5%), had a permanent resident status
(27.4%) or had an irregular migratory status (26.2%), and did not
travel on their own (54.2%). The majority reported not having given
up beliefs and customs (58.0%), considered the locals in Chile to
be tolerant (52.2%) and reported not having experienced abuse related
to being a migrant (61.2%).

Regarding health, access to healthcare and wellbeing, 49.1%
reported experiencing stress, 15.5% reported having a mood disorder
and 16.3% reported consuming more than two alcoholic drinks per
day. Only 26% were physically active on a regular basis, and 11.6%
reported obesity. 20.6% reported having an untreated condition.
Additionally, 42.9% faced barriers to accessing the healthcare system,
while 12.6% were not affiliated to insurance scheme, showing possible
conditions of vulnerability when accessing healthcare services.
Regarding psychosocial variables, 35.9% agreed with feeling being
important to others, although 30.9% expressed total disagreement
with this statement. 57.2% trusted the people around them, and 32.5%
reported having experienced discrimination. Finally, 90.9% reported
having support networks equivalent to a close group of family and/
or friends.

For further detail, please see Supplementary material 1.
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3.2 Stress and mood disorders among
locals and international migrants

Among the respondents self-reporting stress, the stepwise model
showed that being female was associated with a higher prevalence of
stress (PRR: 1.682; 95%CI: 1.397-2.026), while being married (PRR:
0.704; 95%CI: 0.583-0.848) or cohabiting (PRR: 0.627; 95%CI: 0.477-
0.825) was associated with lower prevalence. A lower prevalence of stress
was also observed in people with secondary (PRR: 0.695; 95%CI: 0.570-
0.847) or higher education (PRR: 0.487; 95%CI: 0.352-0.674) and in
those who were physically active (PRR: 0.808; 95%CI: 0.679-0.961) or
had a close friend or support group (PRR: 0.659; 95%CI: 0.505-0.859).

In contrast, stress was higher in students or people under 18 (PRR:
1.461; 95%ClI: 1.010-2.114), people living with littering or infestation
in their surroundings (PRR: 1.373; 95%CI: 1.154-1.632) or with visual
or acoustic pollution (PRR: 1.398; 95%CI: 1.177-1.660), those
affiliated to the public (PRR: 1.360; 95%CI: 1.058-1.749) or private
(PRR: 1.626; 95%CI: 1.032-2.561) healthcare system, who experienced
barriers to access healthcare (PRR: 1.825; 95%CI: 1.556-2.139;
p <0.001), who consumed more than two alcoholic drinks per day
(PRR: 1.260; 95%CI: 1.020-1.558), were under treatment for
morbidities (PRR: 1.251; 95%CI: 1.010-1.549), had a family history of
mood disorders (PRR: 1.814; 95%CI: 1.511-2.179) or had experienced
discrimination (PRR: 1.554; 95%CI: 1.319-1.831; Table 1).

For mood disorders, the stepwise model showed that being female
was associated with a higher prevalence of mood disorders (PRR:
1.996; 95%CI: 1.474-2.701). In contrast, a higher net income was
associated with lower prevalence, with the $250,000 to $500,000
category being significant (PRR: 0.625; 95%CI: 0.469-0.833). Living
in Type 3 housing (e.g., block flats or similar) was also associated with
lower prevalence (PRR: 0.513; 95%CI: 0.307-0.856), as was living in
overcrowded conditions (PRR: 0.674; 95%CI: 0.458-0.990), which
may reflect contextual or social protective factors. Conversely, having
faced barriers to access healthcare (PRR: 1.583; 95%CI: 1.251-2.003),
self-reporting obesity (PRR: 2.535; 95%CI: 1.927-3.334), having
treated (PRR: 3.421; 95%CI: 2.562-4.570) or untreated morbidities
(PRR: 5.726; 95%Cl: 4.375-7.493; p < 0.001), having family history of
mood disorders (PRR: 3.880; 95%CI: 3.084-4.882) and having
experienced discrimination (PRR: 1.588; 95%CI: 1.250-2.018), were
associated with a higher prevalence of mood disorders (Table 2).

Particularly with regards to migration, the results show significant
differences between migrants and nationals in terms of perceived
stress and mood disorders. 61.1% of nationals reported stress,
compared to 37.4% of migrants (p < 0.001; Cramérs V = 0.237),
indicating a moderate association. Similarly, nationals reported a
higher proportion of mood disorders: 24.4% versus 7% in migrants
(* = 187.8; p < 0.001). This is consistent with the PRRs obtained, and
these differences were maintained even after adjusting for
demographic, socioeconomic, housing, and environmental variables,
access to health care, well-being and psychosocial factors (See
Supplementary material 2).

3.3 Stress and mood disorders among
international migrants

In the specific case of the migrant population, the stepwise model
for perceived stress identified multiple significantly associated factors.
Being female was associated with a higher prevalence of stress (PRR:

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1582628
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Blukacz et al.

10.3389/fpubh.2025.1582628

TABLE 1 Stepwise GLM for stress, adjusting for demographic, socioeconomic, healthcare access, health status and psychosocial variables.

Stepwise model for stress

Term Cl95%

Sex: Woman (ref. Man) 1.682 (1.397 t0 2.026) 0.000%:*
Age 19-29 (13-18) 0.728 (0.352 to 1.506) 0.392
Age 30-59 0.562 (0.270 to 1.170) 0.123
Age 60+ 0.540 (0.242 to 1.206) 0.133
Marital status: Married (ref. Single) 0.704 (0.583 to 0.848) 0.000%:*
Marital status: Cohabiting partner 0.627 (0.477 to 0.825) 0.001%*
Marital status: Divorced or separated 1.032 (0.745 to 1.429) 0.851
Marital status: Widowed 0.595 (0.328 to 1.082) 0.089
Educational level: Basic (ref. None) 0.847 (0.684 to 1.048) 0.125
Educational level: Secondary 0.695 (0.570 to 0.847) 0.000%*
Educational level: Higher 0.487 (0.352 to 0.674) 0.000%*
Employment: Unemployed (ref. Employed) 0.920 (0.744 to 1.138) 0.441
Employment: Housewife 0.881 (0.721 to 1.078) 0.218
Employment: Student or infant 1.461 (1.010 to 2.114) 0.044*
Overcrowding: Yes (ref. No) 0.846 (0.683 to 1.049) 0.127
Littering or infestation in the surroundings: Yes (ref.

No) 1.373 (1.154 to 1.632) 0.000%*
Visual or acoustic pollution: Yes (ref. No) 1.398 (1.177 to 1.660) 0.000%:*
Nearby healthcare centre: Yes (ref. No) 0.759 (0.564 to 1.021) 0.068
Healthcare system: Public (ref. None) 1.360 (1.058 to 1.749) 0.016*
Healthcare system: Private 1.626 (1.032 to 2.561) 0.036*
Healthcare system: Other or military 1.019 (0.299 to 3.471) 0.976
Healthcare system: Does not know 1.117 (0.773 t0 1.613) 0.555
Barriers to access healthcare: Yes (ref. No) 1.825 (1.556 to 2.139) 0.000%:*
Barriers to access healthcare: Has never tried 1.085 (0.772 to 1.525) 0.637
Alcohol: Drinks less than an average of 2 units a day

(ref. Does not drink) 0.937 (0.769 to 1.141) 0.515
Alcohol: Drinks more than an average of 2 units a day 1.260 (1.020 to 1.558) 0.032%
Physical activity: Yes (ref. No) 0.808 (0.679 t0 0.961) 0.016*
Morbidity: Yes, treated (ref. None) 1.251 (1.010 to 1.549) 0.040*
Morbidity: Yes, untreated 1.032 (0.845 to 1.260) 0.760
Family history of mood disorder: Yes (ref. No) 1.814 (1.511 to 2.179) 0.000%:*
Discrimination: Yes (ref. No) 1.554 (1.319 to 1.831) 0.000%:*
Having a close friend or support group: Yes (ref. No) 0.659 (0.505 to 0.859) 0.002°%*
Intercept 0.922 (0.386 t0 2.201) 0.855

Model for stress: VIF < 1.62 for all variables; AIC: 4118.4; AUC: 0.7224; Proportion of deviance explained: 0.1154; G statistic (deviance): 528.616; McFadden’s pseudo-R* 0.1154 R®ML
(maximum likelihood): 0.1478; R*CU (Cragg-Uhler or Nagelkerke): 0.1971. *p value < 0.05; **p value < 0.01.

1.437; 95%CI: 1.092-1.890). Being married (PRR: 0.761; 95%CI:
0.586-0.987; p = 0.040) or cohabiting (PRR: 0.681; 95%CI: 0.499-
0.930) was associated with lower stress compared to being single.
Regarding living conditions, living with littering or infestation in the
surroundings was associated with higher stress (PRR: 1.296; 95%CI:
1.009-1.664), while having a healthcare centre nearby was associated
with lower stress (PRR: 0.630; 95%CI: 0.410-0.969). Being affiliated to
the public healthcare system was associated with greater stress (PRR:
1.477; 95%CI: 1.084-2.011), as was experiencing barriers to access
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healthcare (PRR: 2.022; 95%CI: 1.587-2.575). Being physically active
was associated with less stress (PRR: 0.640; 95%CI: 0.492-0.832).
Significant associations were also observed with family history of
mood disorders (PRR: 2.332; 95%CI: 1.689-3.222) and discrimination
(PRR: 1.891; 95%CI: 1.502-2.381).

Regarding the model for mood disorders, those aged 19-29 (PRR:
0.083; 95%CI: 0.015-0.446), 30-59 (PRR: 0.142; 95%CI: 0.028-0.734)
and 60 years and older (PRR: 0.071; 95%CI: 0.010-0.528; p = 0.010)
had a lower prevalence compared to adolescents aged 13-18 years. A
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TABLE 2 Stepwise GLM for mood disorders, adjusting for demographic, socioeconomic, healthcare access, health status and psychosocial variables.

Stepwise model for mood disorders

Term Cl95%

Sex: Woman (ref. Man) 1.996 (1.474 t0 2.701) 0.000%*
Net income [$0-$250000] (ref. $0) 0.788 (0.564 to 1.103) 0.164
Net income [$250.000-$500000] 0.625 (0.469 to 0.833) 0.001%*
Net income [$500,000-$1000000] 0.712 (0.471 to 1.076) 0.107
Net income above $1,000,000 0.818 (0.334 t0 2.003) 0.660
Housing type 2 (ref. Housing type 1) 0.802 (0.617 to 1.042) 0.099
Housing type 3 0.513 (0.307 to 0.856) 0.011%*
Housing type 4 0.855 (0.608 to 1.202) 0.366
Overcrowding: Yes (ref. No) 0.674 (0.458 t0 0.99) 0.044%*
Safety: Yes (ref. No) 1.280 (0.925 to 1.77) 0.136
Barriers to access healthcare: Yes (ref. No) 1.583 (1.251 to 2.003) 0.000%*
Barriers to access healthcare: Has never tried 0.525 (0.242 to 1.137) 0.102
Self-reported obesity: Yes (ref. No) 2.535 (1.927 to 3.334) 0.000%*
Morbidity: Yes, treated (ref. None) 3.421 (2.562 to0 4.57) 0.000%*
Morbidity: Yes, untreated 5.726 (4.375 to 7.493) 0.000%:*
Family history of mood disorder: Yes (ref. No) 3.880 (3.084 to 4.882) 0.000%*
Discrimination: Yes (ref. No) 1.588 (1.25 t0 2.018) 0.000%*
Having a close friend or support group: Yes (ref. No) 0.729 (0.502 to 1.06) 0.098
Intercept 0.027 (0.014 to 0.051) 0.000%*

Model for mood disorders: VIF < 1.20 for all variables; AIC: 2095.1; AUC: 0.8545; Proportion of deviance explained: 0.2802; G” statistic (deviance): 800.848; McFadden’s pseudo-R* 0.280;
R?ML (maximum likelihood): 0.2161; R*CU (Cragg-Uhler or Nagelkerke): 0.3722. *p value < 0.05; **p value < 0.01.

higher income was associated with a lower prevalence of mood
disorders: for example, those earning between $250,000 and $500,000
(PRR: 0.479; 95%CI: 0.268-0.855) compared with those earning
between $500,000 and $1,000,000 (PRR: 0.203; 95%CI: 0.061-0.668).
Reporting barriers to access healthcare (PRR: 2.148; 95%CI: 1,337-
3,450), obesity (PRR: 2.586; 95%Cl: 1.288-5.193), treated (PRR: 3.648;
95%CI: 1.909-6.971) or untreated (PRR: 8.891; 95%CI: 5.211-15.172)
morbidities, having a family history of mood disorders (PRR: 6.545;
95%Cl: 3.914-10.947), and having experienced discrimination (PRR:
1.642; 95%CI: 1.914-10.947) were factors associated with a higher
prevalence of mood disorders (Table 3).

Considering only variables related to migration, the stepwise
model for perceived stress in the migrant population identified several
significantly associated variables. A higher perceived number of
migrants in the neighbourhood was associated with a slight but
significant increase in stress (PRR = 1.006; 95%CI: 1.002-1.009).
Regarding the attitude towards the statement “The culture of the
country of origin has to be emphasised and contact with the local
culture limited” (reference: ‘Strongly disagree’), those who said they
“disagreed” were less likely to report stress (PRR = 0.666; 95%CI:
0.456-0.971), as were those who “agreed” (PRR = 0.581; 95%CI:
0.398-0.848). Feeling that the local population is tolerant of migrants
was also associated with a lower likelihood of stress (PRR = 0.768;
95%ClI: 0.616-0.958). In contrast, having experienced abuse due to
being a migrant was associated with a significantly increased risk of
stress, doubling the odds (PRR = 2.087; 95%ClI: 1.684-2.586).

For mood disorders, two statistically significant associations were
observed. First, length of residence in Chile was positively associated
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with mood disorders (PRR = 1.048; 95%CI: 1.003-1.095; p = 0.036),
suggesting a progressive increase in risk as length of stay increases. In
addition, having experienced abuse due being a migrant was
associated with an increased risk, more than twice as high compared
to those who had not (PRR = 2.161; 95%CI: 1.463-3.193; p < 0.001).
Although differences by country of origin were not statistically
significant, Haitian migrants tended to have a lower risk (PRR = 0.417;
95%CI: 0.173-1.003; p = 0.051). In both cases there was no significant
collinearity between the variables (Table 4).

4 Discussion

This study aimed at comparing mental health outcomes between
international migrants and locals, as well as examining differences
among international migrants, in three neighbourhoods of the
Metropolitan Region of Santiago, Chile. The analysis was conducted
with data collected through a community-based survey during 2021-
2022, as part of a larger project focusing on migration and health in
Chile. Considering the data available and the social determinants of
health approach, mental health was conceptualised as reported stress
and diagnosis of mood disorders and independent variables related to
demographic and socioeconomic characteristics, living conditions,
access to healthcare, health status and healthy lifestyles, psychosocial
factors, and, for migrants, factors related to the migratory process.

Regarding the comparison between international migrants and
locals, we consistently found that being a migrant was negatively
associated with stress and mood disorders, which is aligned with
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TABLE 3 Stepwise GLM for stress and mood disorders among international migrants, adjusting for demographic, socioeconomic, healthcare access,

health status and psychosocial variables.

Term PRR Cl95% p-value
Stepwise model for stress
Sex: Woman (ref. Man) 1.437 (1.092 to 1.890) 0.010*
Marital status: Married (ref. Single) 0.761 (0.586 to 0.987) 0.040*
Marital status: Cohabiting partner 0.681 (0.499 to 0.930) 0.016*
Marital status: Divorced or separated 1.122 (0.588 t0 2.142) 0.727
Marital status: Widowed 0.278 (0.059 to 1.315) 0.106
Educational level: Basic (ref. None) 2.009 (0.904 to 4.463) 0.087
Educational level: Secondary 1.715 (0.791 to 3.718) 0.171
Educational level: Higher 1.276 (0.567 to 2.875) 0.556
Net income [$0-$250000] (ref. $0) 0.817 (0.560 to 1.191) 0.290
Net income [$250.000-$500000] 0.977 (0.749 to 1.275) 0.864
Net income [$500,000-$1000000] 1.016 (0.626 to 1.649) 0.949
Net income above $1,000,000 0.173 (0.014 to 2.142) 0.164
Littering or infestation in the surroundings: Yes (ref. No) 1.296 (1.009 to 1.664) 0.042%*
Visual or acoustic pollution: Yes (ref. No) 1.262 (0.986 to 1.616) 0.065
Nearby healthcare centre: Yes (ref. No) 0.630 (0.410 to 0.969) 0.036%*
Healthcare system: Public (ref. None) 1.477 (1.084 t0 2.011) 0.013%*
Healthcare system: Private 1.973 (0.758 to 5.139) 0.164
Healthcare system: Other or military 0.986 (0.047 to 20.648) 0.993
Healthcare system: Does not know 0.910 (0.546 to 1.516) 0.717
Barriers to access healthcare: Yes (ref. No) 2.022 (1.587 to 2.575) 0.000%*
Barriers to access healthcare: Has never tried 1.281 (0.876 to 1.873) 0.201
Alcohol: Drinks less than an average of 2 units a day (ref. Does not drink) 0.805 (0.589 to 1.102) 0.175
Alcohol: Drinks more than an average of 2 units a day 1.359 (0.985 to 1.875) 0.062
Physical activity: Yes (ref. No) 0.640 (0.492 to 0.832) 0.001%*
Family history of mood disorder: Yes (ref. No) 2.332 (1.689 to 3.222) 0.000%*
Discrimination: Yes (ref. No) 1.891 (1.502 to 2.381) 0.000%*
Having a close friend or support group: Yes (ref. No) 0.739 (0.528 to 1.035) 0.078
Intercept 0.238 (0.088 to 0.638) 0.004%*
Stepwise model for mood disorders
Age 19-29 (ref. 13-18) 0.083 (0.015 to 0.446) 0.004**
Age 30-59 0.142 (0.028 to 0.734) 0.020*
Age 60+ 0.071 (0.010 to 0.528) 0.010*
Net income [$0-$250000] (ref. $0) 0.934 (0.485 to 1.801) 0.838
Net income [$250.000-$500000] 0.479 (0.268 to 0.855) 0.013*
Net income [$500,000-$1000000] 0.203 (0.061 to 0.668) 0.009%*
Net income above $1,000,000 0.579 (0.056 to 5.960) 0.646
Overcrowding: Yes (ref. No) 0.576 (0.323 to 1.029) 0.062
Visual or acoustic pollution: Yes (ref. No) 1.548 (0.978 to 2.450) 0.062
Supermarket or pharmacy nearby: Yes (ref. No) 0.323 (0.093 to 1.124) 0.076
Barriers to access healthcare: Yes (ref. No) 2.148 (1.337 to 3.450) 0.0027%*
Barriers to access healthcare: Has never tried 0.748 (0.301 to 1.858) 0.532
Self-reported obesity: Yes (ref. No) 2.586 (1.288 t0 5.193) 0.008%**
Morbidity: Yes, treated (ref. None) 3.648 (1.909 to 6.971) 0.000%*
(Continued)
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TABLE 3 (Continued)
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Term PRR Cl95% p-value
Morbidity: Yes, untreated 8.891 (5.211 to 15.172) 0.000%:*
Family history of mood disorder: Yes (ref. No) 6.545 (3.914 t0 10.947) 0.000%:*
Discrimination: Yes (ref. No) 1.642 (1.035 to 2.604) 0.035%
Intercept 0.337 (0.049 to 2.325) 0.269

Model for stress: VIF < 1.37 for all variables; AIC: 2030.8; AUC: 0.7026; Proportion of deviance explained: 0.0943; G statistic (deviance): 205.610; McFadden’s pseudo-R* 0.0943 R® ML
(maximum likelihood): 0.1172; R*CU (Cragg-Uhler or Nagelkerke): 0.1598. Model for mood disorders: VIF < 1.21 for all variables; AIC: 610.61; AUC: 0.8827; Proportion of deviance
explained: 0.3106; G statistic (deviance): 258.938; McFadden’s pseudo-R* 0.311; R®ML (maximum likelihood): 0.1458; R*CU (Cragg-Uhler or Nagelkerke): 0.3664. *p value < 0.05; **p value <

0.01.

TABLE 4 Stepwise GLM for stress and mood disorders among international migrants, adjusting for migration’s variables.

Term PRR CI95% p-value
Stepwise model for stress
Perceived amount of international migrants in
their neighbourhood 1.006 (1.002 to 1.009) 0.001%*
The culture of the country of origin has to be emphasised and contact with the local culture limited (ref. Strongly disagree)

Disagree 0.666 (0.456 t0 0.971) 0.035%

Neutral 0.801 (0.611 to 1.049) 0.107

Agree 0.581 (0.398 to 0.848) 0.005%*

Strongly agree 0.788 (0.497 to 1.250) 0.312

Feels that the locals are tolerant towards migrants (ref. No)
Yes 0.768 (0.616 to 0.958) 0.019%
Has experienced abuse for being a migrant (ref. No)

Yes 2.087 (1.684 to 2.586) 0.000%*
Intercept 0.440 (0.331 to 0.586) 0.000%*
Stepwise model for mood disorders

Country of origin (ref. Peru)

Colombia 1.095447 (0.520 to 2.308) 0.810

Venezuela 1.0821981 (0.567 to 2.067) 0.811

Haiti 0.4168935 (0.173 to 1.003) 0.051

Other 1.344578 (0.688 to 2.629) 0.387
Time spent in Chile (years) 1.0478481 (1.003 to 1.095) 0.036*

Has experienced abuse for being a migrant (ref. No)

Yes 2.1614391 (1.463 to 3.193) 0.000%*

Intercept 0.0432037 (0.022 to 0.084) 0.000%*

Model for stress: VIF < 1.05 for all variables; AIC: 2117.2; AUC: 0.627; Proportion of deviance explained: 0.03633; G statistic (deviance): 79.22; McFadden’s pseudo-R 0.036; R*ML
(maximum likelihood): 0.047; R*CU (Cragg-Uhler or Nagelkerke): 0.064. Model for mood disorders: VIF < 1.59 for all variables; AIC: 816.28; AUC: 0.6524; Proportion of deviance explained:
0.0375; G statistic (deviance): 31.26; McFadden’s pseudo-R? 0.0375; R*ML (maximum likelihood): 0.0188; R*CU (Cragg-Uhler or Nagelkerke): 0.047. *p-value < 0.05; **p-value < 0.01.

previous quantitative studies comparing the mental health of both
populations in Chile (32-34) and suggesting a healthy immigrant
effect. However, it is important to take three elements into account.
The first one is that the Chilean population reported high rates of
stress and mood disorders. With regards to stress, the only recent
study conducted in Chile, based on a non-representative survey with
a sample of 500 people, indicated that 73% of the respondents
reported being stressed to the point of it affecting their daily lives and
54% to the point of having to stop working for a while (50). Regarding
mood disorders, the latest National Health survey conducted in
2016-2017 found that 15.8% of the population had depressive
symptomatology and that the prevalence of depression was 6% (51).
This, together with the data from PAHO presented in the introduction
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(25), indicates that mental health issues are a top health concern for
the Chilean population, potentially overshadowing the mental health
issues experienced by the international migrant population in
the country.

The second point is that our results are based on self-report
rather than diagnosis, which could introduce both information and
recall biases due to a variety of factors such as health literacy or
diverse interpretations of mental health issues in a context of cultural
diversity, leading participants to either underestimate or overestimate
their levels of stress or mental health conditions, affecting the
accuracy of the estimates. However, self-reports have been found to
be correlated with posteriorly diagnosed mental health issues (52).
Further studies including variables such as health literacy, as well as
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validated diagnosis tools may be relevant to further explore the
healthy immigrant effect among international migrants in Chile.

The third point is that, our analysis found that length of residence
in Chile was positively associated with reporting mood disorders,
suggesting that the healthy immigrant effect declines over time, which
is consistent with the existing literature on the topic (3, 12, 17). This
may be due, on the one hand, to improved access to healthcare and
diagnosis as barriers related to migratory status, information, and
cross-cultural communication may fade (53), or, on the other hand,
as an actual decline in mental health over time while being exposed to
similar risk factors as the Chilean population. Further longitudinal
studies taking into account these factors may be relevant in order to
determine the risk factors over time.

While the international migrants surveyed in this study generally
presented better health outcomes than their Chilean counterpart, it is
still relevant to examine their risk factors for stress and mood
disorders, especially the ones related to migration. Concerning stress,
perceiving a high number of migrants in the neighbourhood was a
statistically significant risk factor which may be counter-intuitive,
however, it may be a proxy for territorial exclusion and residential
segregation, where migrant populations are concentrated, over time,
in more socioeconomically deprived areas (54, 55). This may
be especially the case as this study was conducted in three
neighbourhoods that are classified as highly vulnerable and that have
seen an increased number of international migrants in recent years.

Another noteworthy risk factor for both stress and mood
disorders was having experienced abuse as a migrant, which is
consistent with other studies conducted in Chile, the United States,
Norway, and Spain (56-59). Furthermore, perceiving that the locals
are tolerant towards international migrants was a protective factor for
stress, indicating the importance of considering the wider social
dynamics at play in the everyday life of international migrants and
their impact on mental health. This is especially important in a climate
of growing hostility towards migrant populations worldwide, and in
particular in Chile. While migration was not a politicised topic until
the mid 2010s, anti-immigrant sentiment has been growing at the
national level, fuelled by the media and discriminatory political
discourses in the past few years (60, 61).

Our results are relevant for healthcare practitioners, as factors
related to migration are key to understanding potential mental health
challenges among international migrant patients, from an intercultural
point of view. Understanding the risk factors specific to international
migrants allows for mental healthcare that is specific and responsive
to their needs, contributing to improving their mental health
outcomes. Furthermore, understanding protective factors is also key
for mental health promotion, as is recognising the resources and
strategies international migrants have to support their mental health.
More widely, considering that discrimination and having experienced
abuse as a migrant were risk factors for stress and mood disorders,
while perceiving that the locals are tolerant was a protective factor for
stress, wider action must be taken regarding the xenophobia
experienced by international migrants in Chile. Policies aiming at
improving the perception and attitudes of local populations towards
immigrants must be implemented, especially targeting school-age
children and areas with a high density of migrant population.

This study has some limitations. The data was collected during the
pandemic in highly challenging conditions with “hard-to-reach”
populations, limiting the possibility of a representative sample.
Additionally, this limited our ability to reach populations facing a
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higher degree of social vulnerability and barriers to healthcare and
essential services. The non-probabilistic sampling, the presence of
non-response, and the restriction to three municipalities in the country
may limit the external validity of the findings, meaning that the results
cannot be generalised to the entire migrant or local population in
Chile. Additionally, the questions included in the survey focused
mainly on experiences in the country of arrival, leaving aside questions
regarding pre-migration stress or other specific questions linked to
family (or other issues) in the home country. The cross-sectional nature
of the study prevents the establishment of causal relationships, and
some of the selected variables may have bidirectional associations with
stress and mood disorders. Furthermore, regarding the design of the
study, although performing a mixed-methods study in order to
complement the quantitative data presented in this article may have
been relevant and is increasingly recognised as useful in the field of
epidemiology (62), this study contributes to the existing evidence with
a unique set of community-based data collected in three highly
vulnerable neighbourhoods of Santiago, Chile with both international
migrants and Chileans. There are existing qualitative studies on the
mental health of international migrants and refugees in Chile (36, 37,
39) and further studies may explore the topic through mixed methods.
In all, this data gives us insights into understudied and underserved
populations, potentially contributing to strategies aiming at improving
their mental health outcomes.

This study adds to the existing evidence on the healthy immigrant
effect and confirms that there is a healthy immigrant effect for mental
health in Chile. However, considering that international migrants in
Chile still face mental issues, albeit in a lesser proportion than their
local counterparts, and that results highlight both risk and protective
factors linked to migration, we may ask the question of what matters
most for practice and policymaking: that international migrants have
better mental health outcomes than locals, or that their mental health
is influenced by mechanisms related to migratory processes?
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