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Abstract

Prior studies have suggest that religiosity mitigates symptoms of depression. However, pop-
ulation-based data in South America are limited. This study determines the prevalence of
religiosity and explores its association with depression in four cities of the Southern cone of
Latin-America. In the CESCAS | study 7524 participants aged between 35 and 74 years old
were recruited between 2011 and 2012 from randomly selected samples in 4 cities (Barilo-
che and Marcos Paz, Argentina; Temuco, Chile; and Pando-Barros Blancos, Uruguay).
Religiosity was assessed with a questionnaire from the Hispanic Community Health Study/
Study of Latinos. Two dimensions were used: 1) recognition as belonging to a religion; and
2) frequency of participation in religious activities. Depression was measured using the
PHQ-9. Prevalence of religiosity was described by sociodemographic characteristics. Asso-
ciation between religiosity and depression was examined through logistic regression models
controlling for sex, age and other potential confounders. Weekly religious activities were
reported by 32.3% (95% ClI: 30.1, 33.6) of participants. Prevalence of major depressive epi-
sode (MDE) was 14.6% (95% CI: 13.6, 15.6). After controlling for confounders, older
women (>65 years) who reported religious affiliation had 70% lower likelihood of having
MDE (OR: 0.3; 95% Cl, 0.1, 0.8). Moreover, in this group, women participating in religious
activities more than once per week compared with “never” had 50% lower likelihood of hav-
ing a MDE (OR: 0.5; 95% CI: 0.3, 0.9). No association between religious activities and
depression was found in men. Religiosity is highly prevalent among adults in four cities of
South America. Our study found an inverse association between religiosity and depression
only in women, stronger in olders. Although longitudinal studies are necessary to determine
the true nature of these relationships, religiosity may be a relevant factor that health care
providers could take into account when exploring depression in their patients.
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Introduction

Religiosity is an organized system of beliefs, practices, rituals, and symbols designed to facili-
tate closeness to the sacred or transcendent[1]. It constitutes a multidimensional phenomenon
[2] and construct [3]. LatinAmerica (LA) has 626 millions of inhabitants. Even though there
are multiple religions in their territory, more than 425 million of latinaomericans are catholics,
the main religion professed—nearly 40% of the world’s total Catholic population[4].

Mental well-being is a fundamental component of World Health Organization’s (WHO)
definition of health. Good mental health enables people to realize their potential, cope with the
normal stresses of life, work productively, and contribute to their communities [5]. The burden
of mental disorders continues growing with significant impacts on health and major social,
human rights and economic consequences in all countries of the world. Five types of mental
disorders appear within the top 20 causes of Global Burden of Disease (GBD), with major
depression being the mental disorder associated with the greatest burden [6]. According to
WHO over 350 million people have depression worldwide and on average about 1 in 20 people
reported having a major depressive episode (MDE) the previous year [7].The prevalence of
depression in epidemiological studies varies according to the methodology used to quantify it,
the differences are given depending on the tool used for its detection: symptom questionnaires
or structured interviews. A systematic review that included studies in 53 countries, found that
when the punctual prevalence of depression was evaluated with symptom questionnaires, the
value was 12.1% (95% CI: 9.3; 15.7), while when the 12 months prevalence of the different Affec-
tive Disorders (AT) with structured interviews the value was 3.7% (95% CI: 2.7; 5.0)[8]. The
prevalence of major depressive disorder (MDD) in South America is 4.0% (95% CI, 3.5, 4.7)[8].

Previous studies have shown that religiosity mitigates symptoms of depression[9-13], possibly
by providing a social support system and a stable community of likeminded individuals to serve
as a coping mechanism, and providing positive outlooks on stressful situations[14]. Regarding
possible mechanisms, it is worthy to note that we still do not know the precise mechanisms, and
the listed one are some of the main proposed pathways. Also, it has been described that religious
belief is related to health and well-being, particularly among older adults[15, 16]. Religiosity may
change with age, and in particular, may become more important to people as they grow older,
and their minds turn to the contemplation of the hereafter[17]. Furthermore, one study has found
that increased religiosity is inversely correlated with depression in older adults when compare to
younger adults[18]. However, this study explore only subjetcs up to 67 years, so age differences in
the relationship between religious and depression have not been completely examined.

In spite of the historical and cultural importance of religion and spirituality in the Spanish-
speaking populations in most LA countries[19], there is a shortage of works that investigate the
prevalence of religiosity and its relationship with age and depression[20, 21]. To our knowledge,
no population-based data in the Southern Cone of Latin-America have been published.

Based on previous research, we hypothesis that religiosity increase with age and that there is
an inverse association between religiosity and depression. In order to test this hypothesis, we
examined data from the CESCAS I cohort study. The objective of our study was to determine
the prevalence of religiosity in four cities of the Southern cone of LA, and to explore its associa-
tion with age and depression.

Materials and methods
Study setting and participants

Details of the design and sampling methods of the CESCAS I study have been published else-
where[22]. Briefly, the study used a 4-stage random sample of a general population of 7,524
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adults aged 35 to 74 years from 4 midsized cities in Argentina (Bariloche and Marcos Paz),
Chile (Temuco), and Uruguay (Pando-Barros Blancos-Colonia Nicolich). Baseline data were
used, in a cross-sectional analysis between February 2011 and December 2012. Of the 10,254
individuals randomly selected, 550 were never found at their homes and 1,394 refused to par-
ticipate. Of those 8,310 who completed the baseline home surveys, 786 did not attend the clini-
cal examination. Thus, the final sample for this analysis includes 7,524 participants (3,165 men
and 4,359 women). The overall response rate was 73.4%, and the response rates were similar in
men and women and across different locations.

Measures

During a home survey, information on religiosity, depression and demographic characteristics
were obtained using standard questionnaires.

Religiosity was assessed with a questionnaire from the Hispanic Community Health Study/
Study of Latinos[23], cross-culturally adapted for use in Argentina, Chile and Uruguay. Differ-
ent dimensions of religiosity were examined, in accordance with the National Institute of Men-
tal Health Collaborative Psychiatric Epidemiology Surveys (http://www.icpsr.umich.edu/
icpsrweb/CPES/). Dimensions used for this analysis were: 1) if an individual is recognized as
belonging to a religion; and 2) religious activities refering to both private and organizational
religiousness, measure as frequency of attendance to religious services or other types of partici-
pation in religious activities. To assess the frequency of attendance to religiousactivities, partic-
ipants were asked, “In general, how often do you attend the main worship service of your church
or otherwise participate in other activities related with religion (such as watching religious ser-
vices on TV, listening to services on the radio, participate in Bible study groups, etc.)?” Response
options included “nearly every day”, “at least once a week”, “a few times a year”, “less than once
a year”, or “never”. For the analysis these 5 categories were transformed into 3: answers "nearly
every day" and "at least once a week" were considered as “at least once a week (>52)”; answer
“a few times a year” was considered as “a few times a year(1-51)”; and answer “less than once a
year or never” were considered as “never or less than once a year”[14, 24, 25].

Depression was measured using the PHQ-9. The PHQ-9 is a nine-item self-reported scale,
developed to diagnose of MDE as well as to assess severity of depressive symptoms during the
two weeks prior to data collection in primary care settings and the community[26]. The defini-
tion of an MDE according to the PHQ-9 is based on the DSM-IV diagnostic criteria, which con-
siders at least 2 weeks of persistent depressed mood or anhedonia, accompanied by a total of at
least 5 or more of the 9 DSM-IV symptoms of major depression during the episode (significant
weight change [5%] or change in appetite; change in sleep [insomnia or hypersomnia]; change in
activity [psychomotor agitation or retardation]; fatigue or loss of energy; feelings of worthlessness
or excessive or inappropriate guilt; diminished ability to think or concentrate or more indecisive-
ness; and thoughts of death or suicide) [26]. Each question in the PHQ-9 has four response
choices: “not at all”, “several days”, “more than half the days,” and “nearly every day”. This instru-
ment has been validated and calibrated in Argentina[27]. Two scoring systems have been pro-
posed for the PHQ-9 [26]. In the present study, the continuous score was employed by adding up
the responses to the nine questions. This way of using the PHQ-9 allows for diagnosis and evalua-
tion of severity of depressive symptoms, the score ranging from 0 to 27. The cut-off point of >8
used to determine MDE was based on the calibration of this instrument by our group[27].

Covariables selection

We identified a set of variables as potential confounders based on a previous work of our
group[28]: education (categorized as a 3-level variable: primary, secondary, university); marital
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status (categorized as married and unmarried if answer single, divorced or widow); health sta-
tus (categorized as fair/poor versus good, very good or excellent was assessed by scores derived
from the locally validated version of the SF-12) [29]; cigarette smoking, and alcohol consump-
tion (obtained using standard questionnaires); stressful life events (SLEs) (determined by ask-
ing participants whether they had experienced stressful life events in the past year such as
marital separation or divorce, loss of job or retirement, loss of crop or business failure, vio-
lence, major intra-family conflict, major personal injury or illness, death or major illness of a
close family member, death of a spouse, or other major stress) [30, 31]

Statistical analysis

The analytic sample comprised 7469 study participants, representing 99.3% of those who were
enrolled at baseline; 59 participants were excluded from the analysis because of missing data
on depression (n = 51), or frequency of religious attendance(n = 4).

Distribution of frequency of religious activities was characterized using descriptive statis-
tics. Chi-squared test was used to analyze categorical measures, and t-test and analysis of vari-
ance were used for continuous measures. Weighted prevalence of MDE by measures of
religiosity, age and sex was estimated.

A multivariable logistic regression model was developed to estimate the association of reli-
gious affiliation with depression, controlling for confounding variables. The model considered
depression (yes/no) as the dependent/outcome variable and religious affiliation (with no affili-
ation as the reference category) as independent variables. A multivariable logistic regression
model was developed to estimate the association of frequency of religious activities with
depression, controlling for confounding variables. The model considered depression (yes/no)
as the dependent/outcome variable and dummy variables for frequency-of-religious activities
categories (with never or less than once a year as the reference category) as independent vari-
ables. Age and gender interactions with religious affiliation and religious activities were exam-
ined, and a test for a linear trend was performed by fitting the logistic model with frequency of
religious activities entered as an ordinal variable (linktest). The models included educational
level less than high school (yes or no), marital status (unmarried or married), respondent-
assessed health status (fair/poor or not), alcohol and tobacco consumption (yes or no).

All the analyses were performed using Stata 14.2 (StataCorp LP, College Station, TX, USA).
Estimates included weights that consider the complex and multistage design[22, 32]. Thus,
both the descriptive analyzes and the bivariate and multivariable models were performed
using the "svy" command from Stata for complex designs.

Ethics statements

The study complies with the Declaration of Helsinki. The study protocol has been approved by
IRBs in all participating institutes in Argentina (Comité de Etica de Protocolos de Investiga-
cién del Hospital Zonal de Bariloche and Comité de Etica de Protocolos de Investigacién Hos-
pital Italiano), Chile (Comité de Etica Cientifica de la Direccién de Servicio de Salud
Araucania Sur), Uruguay (Facultad de Medicina Udelar), and United States (Tulane Univer-
sity Biomedical Institutional Review Board). Written informed consent has been obtained
from all study participants.

Results

Among the 7469 participants the mean age was 54.8 (SD = 0.13) years, and 57.9% were female.
Almost half (45.4%) had completed a primary school equivalent level of education, while over
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Table 1. Frequency distribution of religious activities by population characteristics.

Population Characteristics No afilitation Religious afiliation
n =605 n = 6,859
Frequency of activities
(No. Services Attended/yr)
Overall Never or less than once a year A few times a year At least once a week (>52)
n=2,428 (1-51) n=2,148
n = 2,265
n(%) % (95% CI) % (95% CI) % (95% CI) % (95% CI)

Overall 7,469 7.7 (7.0, 8.4) 32.2(30.1, 33.6) 27.8 (26.6,29.1) 32.3 (30.1, 33.6)
Sex

Male 2,738 (36.7) 11.8 (10.6,13.2) 36.5 (34.6, 38.6) 25.9 (24.1, 27.8) 25.8 (23.9,27.7)

Female 4,104 (54.9) 4.0 (3.4, 4.6) 28.4 (26.8,30.1) 29.6 (27.8, 31.3) 38.1 (36.2, 40.0)
Age group

<65years 5,862 (78.5) 7.9(7.2,8.7) 33.2 (31.2,34.7) 28.1 (26.7, 29.6) 30.9 (29.4, 32.4)

>65years 1,494 (20.0) 6.1 (5.0, 7.4) 26.0 (23.7, 28.3) 26.1 (23.8, 28.5) 41.9 (39.2, 44.7)
Education

Primary 3,162 (42.3) 6.2 (5.4,7.3) 34.3 (32.4, 36.3) 26.8 (25.1,28.7) 32.6 (30.7, 34.6)

Secondary 2,533 (33.1) 7.1(6.2,8.3) 32.4 (304, 34.5) 28.3 (26.3, 30.4) 32.1 (30.0, 34.2)

University 1,141 (15.3) 10.5 (8.9, 12.4) 29.1 (26.3, 32.1) 28.4(25.6, 31.5) 32.0 (29.0, 35.1)
Marital status

Married or convivent 4,687 (62.8) 7.3 (6.6,8.2) 31.6 (30.1, 33.2) 28.2(26.7,29.7) 32.9 (31.3, 34.5)

Unmarried 2,151 (28.8) 8.5(7.2,9.9) 33.7 (314, 36.1) 27.0 (24.9, 29.3) 30.8 (28.5, 33.2)

All estimations are weighted to account for the complex survey design.

https://doi.org/10.1371/journal.pone.0226622.t001

half (68.3%) were married or living as a couple. The majority (92%), 6,859 participants, identi-
fied themselves as religiously affiliated.

Table 1 presents the frequency distribution of religious activities by population characteris-
tics. As can be seen, 7.7% reported no affiliation and 32.3% reported attending at least once a
week, which means more than 51 times per year. Women compared to men were more likely
to participate in religious activities at least once a week (38.1% versus 25.8%, p <0.001). Fre-
quency of participating in religious activities increased with age (30.9% at least once a week in
persons <65 years old versus 41.9% in age group >65 years old). Younger compared to older
adults were more likely to report “never” participating in religious activities (33.2% vs 26.0%
respectively). Regarding educational level and marital status, no differences were observed in
the distribution of religious activities.

Table 2 shows measures of depressive symptomatology by religiosity measures. When the
entire population was analyzed together, 14.6% of the individuals reported major depressive
episode (MDE). Women compared to man were more likely to report MDE (18.8% vs 9.8%
respectively, p <0.05). Regarding religiosity measures, significant differences were found only
in women, where never attenders have higher prevalence of MDE compared with those who
attend religious services at least once a week or more.

We examined the association between religiosity (independent variable) and depression
(dependent variable) stratified by age group and sex (Table 3). Among women (> 65 years
old) reporting religious affiliation was associated with a 70% lower likelihood of having MDE
(OR: 0.3;95% CI, 0.1, 0.8) in comparison with those reporting no religious affiliation. More-
over, frequent attending religious activities compared to never attending was associated with a
50% lower rate of MDE in women >65 years old. This association was found in both groups,
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Table 2. Weighted prevalence of major depressive episode (mde) by religiosity, age and sex.

Overall
Type
No affiliation
Religious
Frequency
Never or less than once a year
A few times a year

At least once a week

n

7,469

610
6,859

2,428
2,265
2,148

Overall
% (95% CI)

14.6 (13.6, 15.6)

12.5(9.8,15.8)
14.8 (13.7,15.9)

15.6 (13.9, 17.5)
14.6 (12.7, 16.8)
13.9 (12.2,17.8)

All
18.8 (17.3, 20.4)

17.5 (12.7, 23.8)
18.8 (17.3, 20.4)

22.3(19.5, 25.4)
19.2 (16.3, 22.4)
15.8 (13.6, 18.2)

Female
% (95% CI)
<65
19.3(17.7,21.1)

16.4 (11.4, 32.1)
19.5 (17.7,21.3)

22.5 (19.4, 25.9)
20.2 (17.1,23.8)
16.1 (13.6, 18.9)

>65
15.4 (13.0, 18.2)

28.7 (14.4, 49.1)
15.1 (12.6, 17.9)

20.7 (15.4, 27.1)
11.5 (7.7, 16.8)
14.4 (10.9, 18.7)

All
9.8 (8.5,11.3)

10.6 (7.5, 14.7)
9.8 (8.5,11.2)

9.9(7.9,12.1)
8.8 (6.6, 11.6)
10.7 (8.2, 13.9)

Male
% (95% CI)
<65
10.0 (8.6, 11.5)

10.4 (7.1, 15.0)
9.9 (8.5, 11.6)

10.1 (8.0, 12.6)
8.7 (6.3,11.8)
11.1 (8.3, 14.8)

>65
9.0 (6.9, 11.5)

12.2 (6.2, 22.8)
8.6 (6.5,11.2)

7.7 (4.8,12.1)
9.4 (5.7, 15.2)
8.5(5.3,13.4)

All estimations are weighted to account for complex survey design.

Major depressive episode was defined as a scoring >8 in PHQ-9

https://doi.org/10.1371/journal.pone.0226622.t1002

those who attend a few times a year and those who attend more frequently. In younger women
(<65years old) a protective association with MDE was found only in those who attend to reli-
gious activities at least once a week or almost every day (OR: 0.7, 95% CI: 0.5, 0.9). In men,
MDE was not associated with religiosity at any age group.

Discussion

The present study aims to explore the relationship between religiosity and depression using a
population-based sample in four cities of South America. Religiosity, as indexed by religious
activity and religious affiliation, was highly prevalent in our population of adults from cities of
Argentina, Chile and Uruguay when compared to other regions of the world[33]. Frequent
religious activity was more prevalent in women than men, and in older age groups than in
younger ones. Overall, our data showed no association between religious affiliation and

Table 3. Association between religiosity and Major Depressive Episode by age group.

Female (n = 4325) Male (n = 3144)

Age Group Age Group
<65 >65 <65 >65

Religiosity OR (95% CI) | OR (95% CI) | OR (95% CI) | OR (95% CI)*
Affiliation

No affiliation Ref. Ref. Ref. Ref.

Religious 1.1 (0.7, 1.7) 0.3 (0.1, 0.8) 0.9 (0.6, 1.5) 0.7 (0.3, 1.6)
Frequency of religious activities

Never or less than once a year (0) Ref. Ref. Ref. Ref.

A few times a year (1-51) 0.9(0.7,12) | 0.4(0.2,0.8) | 0.9(0.6,1.4) | 1.22(0.6,2.6)

At least once a week or almost every day (52) 0.7 (0.5,0.9) | 0.5(0.3,0.9) 1.4 (0.9, 2.2) 1.0 (0.4, 2.4)

All estimations are weighted to account for complex survey design.

OR (Odds Ratio) describes the odds of having a major depressive episode, defined as DSM-IV diagnostic criteria.
All estimations are adjusted for education, marital status, alcohol, tobacco, stressful life events and health status.
For MDE, interaction terms with age were not statistically significant for affiliation or frequency of religious
participation (P = > = 0.05)

Statistically significant results (p<0.05) are highlighted in bold type.

https://doi.org/10.1371/journal.pone.0226622.t1003
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frequency of religious activities, with depression. However, in age-stratified analyses, religious
attendance is protective against depression among women and the magnitude of this effect is
higher in those older than 65 years old.

Worldwide, weekly religious activities varies within each region[34]. The prevalece found
in our study, about 30%, is similar to the prevalence found by other authors [34-37]. Countries
in sub-Saharan Africa tend to have the world’s highest levels of regular attendance; in the aver-
age country in that region, 79% of adults say they attend services weekly. Across Europe, aside
from Poland, where 42% of respondents attend weekly, every other European country has
rates of attendance at or below 25%. The values found in our study are are within the expected
values for the Americas, where weekly activities ranges from 75% in Guatemala to 14% in Uru-
guay [33-38]. We found similarities with two particular studies, one in the Latino population
living in the United States and the other, in Brazil. In the population-based Hispanic Commu-
nity Health Study/ Study of Latinos, weekly attendance at religious activities was reported by
41.6% of participants[14]. Other cohort study to investigate the incidence and predictors of
health outcomes in an elderly population with low socio-economic level in Brazil, The Bambui
Cohort Study, reported a weekly attendance at religious services of 40.7%[39]. Based on these
results, religiosity seems to be highly variable, and our study provides very important data
since there is almost no information fromthe Southern Cone.

Several longitudinal studies suggested that individuals tend to become more religious with
age[40], and this led to the concept of “Age Gap” around the world, which means that young
adults tend to be less religious than their elders[33]. The results of our study are in line with
this theory, showing a difference of more than ten percent when comparing religious activities
between those under 65 with those over 65 years old. Although the age gap in religious com-
mitment is larger in some countries than in others, it is present in many different economic
and social contexts and in societies that are, overall, highly religious as well as those that are
comparatively more secular[33]. It has been proposed that religiosity increase with age since
older individual engage in religious activities because they seek to cope with stress events, such
as illness, loss of loved ones and death[41, 42]. There are also reported gender differences in
religious activity among different religious groups[43-45]. It has been suggested that women
are more religious than men, but this seems to be culture-specific, and contingent on the mea-
surement method used to measure religiosity[43]. In our study this “Gender Gap” was also
observed. Some theories explain gender differences in religion, however a definitive, empiri-
cally based explanation of why women generally tend to be more religious than men remain
elusive[43]. The CESCAS I study is a population-based study from four representative cities in
the Southern Cone of Latin America with a higher female proportion in the sample (57.9%).
Comparing sample‘s sociodemographic profile with data from general population we found
that according to the last census data from each country, the proportion of women is higher
than men in Argentina (51.1% in 2018), Chile (50.5%) and Uruguay (51.7% in 2018). In the
present study, we observed a prevalence of 14.6% of MDE using a self-reported depressive
symptoms as the PHQ-9. This value is within the range observe in a systematic review summa-
rizing the epidemiology of major depressive disorder across 53 countries found, using symp-
tom scale instruments, that point prevalence of depression worldwide was 12.1% (9.3; 15.7)[8].

A growing body of empirical evidence suggests that there is an association between high
levels of religious involvement and positive mental health outcomes [1, 2, 46], in particular
with depression [47-49]. A meta-analysis of 147 studies involving 98,975 participants found
that religiosity is modestly but consistently associated with lower levels of depressive symp-
toms[10]. There may be many pathways from religiousness to reduce vulnerability to depres-
sion[10]. One of these possible pathways is the effect of religiousness on substance abuse, it has
been demonstrated that drug abuse may be a risk factor for the development of depression and
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that religiousness, through moral proscription, is associated with lower rates of substance
abuse. Other possible explanation is the effect of religious cognition and behaviors that help
individuals to cope with stressful life events that are associated with depression.

Finally, a possible explanation for this association is that religiousness provides people
opportunities for social support which has been found to protect against depressive symptoms
[10]. As Dengah has found in his research in Brazil[50, 51], religion offers a cohesive world
view that provides what the medical sociologist Aron Atonovsky referred to as a “sense of
coherence”[52]. That is, people with this cultural model of the world see the world as more
predictable and life as unfolding in an anticipated and sensible way, which could be a powerful
contributor to better mental health. The results of the present population-based study show
that after controlling for potential confounding factors, religious affiliation, measure as fre-
quency of religious activities, is associated with a reduce risk of depression. This association
was only observed in women older than 65 years. In this specific group, religious affiliation
was associated with a 70% lower risk of suffering a Major Depressive Episode when compared
with women without religious affiliation. Moreover, in women (>65 years), participating in
religious services more than once per week compared with “never” was associated with an 50%
lower likelihood of having a MDE (OR: 0.5; 95% CI: 0.3, 0.9). These results were consistent
with previous findings reported by Lerman et al. (2018) [14] in a population based study of
Hispanic/Latino adults (N = 16,415) in four US cities, in which they found an inverse associa-
tion between religious attendance and depression in women older than 65 years with an effect
size was similar or somewhat larger (80%) than the one reported in our study.

The strongest point of our study lies in the fact that CESCAS I is the largest study to provide
population-based data on the association of religious activities and depression in locally repre-
sentative samples of cities of South America, and that the study measured key factors using val-
idated instruments. Despite these strengths, some limitations should be considered when
interpreting our results. First, in our study, we used a validated questionnaire from the His-
panic Community Health Study/Study of Latinos which measured only one single domain of
religiosity, namely service attendance, and this captures only one aspect of religiosity[14]. At
least 12 dimensions of religiousness/spirituality have been defined and instruments developed
that measure one or multiple dimensions [3, 53-55]. This analysis might have yielded different
results had other dimensions of religiousness been used. Organizations (church attendance)
often relates to lower depressions, and private religious practices sometimes refer to higher
depression and pain, since they are used as coping strategies by depressed people[56]. Modest
over-reporting of religious activities is likely [1]; however, the CESCAS I variable should serve
well to separate more frequent from less frequent attenders. Another limitation is that in our
study we could not differentiate between different religious affiliation, which might not allow
to evaluate the differential effect on depression[56-58], added that the conversion of segments
of the population from traditional Catholicism to one of several flavors of Pentecostal Protes-
tantism has been, perhaps, the single most remarked upon phenomenon with respect to reli-
gion in South America for over two decades[59]. So, further research is needed, including
longitudinal studies of religiousness and mental health in our region. Last, these results are
representative of the selected cities included in the study, and therefore do not necessarily rep-
resent the general adult population of Argentina, Chile and Uruguay.

Conclusions

Religiosity is highly prevalent in four cities of the Southern cone of Latin America. Our study
found an inverse association between religiosity and depression only in women and stronger
in older 65 years old. Although longitudinal studies are necessary to determine the true nature
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of these relationships, religiosity may be a relevant factor that health care providers could take
into account when exploring depression in their patients.

Supporting information

S1 Table. Minidataset. Database and Codebook.
(XLSX)

Acknowledgments

The authors would like to acknowledge gratefully the contribution of all CESCAS I study staff.
We also acknowledge the editorial assistance of Miss Patricia Bogni and DrNatalie Claire Soto.

Author Contributions

Conceptualization: Marilina Santero, Federico M. Daray, Carolina Prado.
Data curation: Marilina Santero, Federico M. Daray, Carolina Prado.
Formal analysis: Marilina Santero, Federico M. Daray, Carolina Prado.

Methodology: Marilina Santero, Federico M. Daray, Carolina Prado, Akram Hernandez-Vas-
quez, Vilma Irazola.

Supervision: Vilma Irazola.
Validation: Akram Hernandez-Vasquez.
Writing - original draft: Marilina Santero, Federico M. Daray, Carolina Prado.

Writing - review & editing: Marilina Santero, Federico M. Daray, Carolina Prado, Akram
Hernandez-Vasquez, Vilma Irazola.

References
1.  Koenig H, Koenig HG, King D, Carson VB. Handbook of religion and health: Oxford University Press;
2012.

2. Moreira-Almeida A, Neto F, Koenig H. Religiousness and mental health: a review. Revista brasileira de
psiquiatria (Sao Paulo, Brazil: 1999). 2006; 28(3):242-50. Epub 2006/08/23. https://doi.org/10.1590/
$1516-44462006000300018 PMID: 16924349.

3. HillP, Hood R. Measures of religiosity: Religious Education Press Birmingham, AL; 1999.

4. Johnson TM, Grim BJ. World Religion Database: International Religious Demographic Statistics and
Sources: Brill; 2008.

World Health Organization (WHO). Mental Health Action Plan 2013-2020. 2013.

6. GBD 2017 Disease and Injury Incidence and Prevalence Collaborators. Global, regional, and national
incidence, prevalence, and years lived with disability for 354 diseases and injuries for 195 countries and
territories, 1990-2017: a systematic analysis for the Global Burden of Disease Study 2017. Lancet
(London, England). 2018; 392(10159):1789-858. Epub 2018/11/30. https://doi.org/10.1016/s0140-
6736(18)32279-7 PMID: 30496104; PubMed Central PMCID: PMC6227754.

7. Marcus M, Yasamy MT, van Ommeren M, Chisholm D, Saxena S. Depression: A global public health
concern. 2012.

8. Ferrari A, Somerville A, Baxter A, Norman R, Patten S, Vos T, et al. Global variation in the prevalence
and incidence of major depressive disorder: a systematic review of the epidemiological literature. Psy-
chological medicine. 2013; 43(3):471-81. https://doi.org/10.1017/S0033291712001511 PMID:
22831756

9. Tomita A, Ramlall S. A Nationwide Panel Study on Religious Involvement and Depression in South
Africa: Evidence from the South African National Income Dynamics Study. Journal of religion and
health. 2018:1—11. https://doi.org/10.1007/s10943-015-0079-5

PLOS ONE | https://doi.org/10.1371/journal.pone.0226622 December 16, 2019 9/12


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0226622.s001
https://doi.org/10.1590/s1516-44462006000300018
https://doi.org/10.1590/s1516-44462006000300018
http://www.ncbi.nlm.nih.gov/pubmed/16924349
https://doi.org/10.1016/s0140-6736(18)32279-7
https://doi.org/10.1016/s0140-6736(18)32279-7
http://www.ncbi.nlm.nih.gov/pubmed/30496104
https://doi.org/10.1017/S0033291712001511
http://www.ncbi.nlm.nih.gov/pubmed/22831756
https://doi.org/10.1007/s10943-015-0079-5
https://doi.org/10.1371/journal.pone.0226622

@ PLOS|ONE

Association between religiosity and depression varies with age and sex among adults in South America

10.

1.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

Smith TB, McCullough ME, Poll J. Religiousness and depression: Evidence for a main effect and the
moderating influence of stressful life events. Psychological bulletin. 2003; 129(4):614. https://doi.org/
10.1037/0033-2909.129.4.614 PMID: 12848223

Blay SL, Batista AD, Andreoli SB, Gastal FL. The relationship between religiosity and tobacco, alcohol
use, and depression in an elderly community population. The American journal of geriatric psychiatry.
2008; 16(11):934—43. https://doi.org/10.1097/JGP.0b013e3181871392 PMID: 18978254

Husaini BA, Blasi AJ, Miller O. Does public and private religiosity have a moderating effect on depres-
sion? A bi-racial study of elders in the American South. The International Journal of Aging and Human
Development. 1999; 48(1):63-72. https://doi.org/10.2190/F5EMT-RTYH-7XR1-TFQU PMID: 10363560

Wink P, Scott J. Does religiousness buffer against the fear of death and dying in late adulthood? Find-
ings from a longitudinal study. The Journals of Gerontology Series B: Psychological Sciences and
Social Sciences. 2005; 60(4):P207-P14.

Lerman S, Jung M, Arredondo EM, Barnhart JM, Cai J, Castafieda SF, et al. Religiosity prevalence and
its association with depression and anxiety symptoms among Hispanic/Latino adults. PloS one. 2018;
13(2):e0185661. https://doi.org/10.1371/journal.pone.0185661 PMID: 29415030

Koenig HG, George LK, Hays JC, Larson DB, Cohen HJ, Blazer DG. The relationship between religious
activities and blood pressure in older adults. The International Journal of Psychiatry in Medicine. 1998;
28(2):189-213. https://doi.org/10.2190/75JM-J234-5JKN-4DQD PMID: 9724889

Zimmer Z, Jagger C, Chiu C-T, Ofstedal MB, Rojo F, Saito Y. Spirituality, religiosity, aging and health in
global perspective: A review. SSM-population health. 2016; 2:373-81. https://doi.org/10.1016/j.ssmph.
2016.04.009 PMID: 29349154

Azzi C, Ehrenberg R. Household allocation of time and church attendance. Journal of Political Econ-
omy. 1975; 83(1):27-56.

Stearns M, Nadorff DK, Lantz ED, McKay IT. Religiosity and depressive symptoms in older adults com-
pared to younger adults: Moderation by age. Journal of affective disorders. 2018.

Fernandez Rios L GFJ. La religién como recurso para la promocién de la salud. Avances en Psicologia
Clinica Latinoamericana. 2000; 18:23-56.

AbdAleati NS, Mohd Zaharim N, Mydin YO. Religiousness and Mental Health: Systematic Review
Study. J Relig Health. 2016; 55(6):1929-37. Epub 2016/09/23. https://doi.org/10.1007/s10943-014-
9896-1 PMID: 27654836.

Vitorino LM, Lopes-Junior LC, de Oliveira GH, Tenaglia M, Brunheroto A, Cortez PJO, et al. Spiritual
and religious coping and depression among family caregivers of pediatric cancer patients in Latin Amer-
ica. Psychooncology. 2018; 27(8):1900-7. Epub 2018/04/18. https://doi.org/10.1002/pon.4739 PMID:
29663569.

Rubinstein AL, Irazola VE, Poggio R, Bazzano L, Calandrelli M, Lanas Zanetti FT, et al. Detection and
follow-up of cardiovascular disease and risk factors in the Southern Cone of Latin America: the CES-
CAS | study. BMJ open. 2011; 1(1):e000126. Epub 2011/10/25. https://doi.org/10.1136/bmjopen-2011-
000126 PMID: 22021769; PubMed Central PMCID: PMC3191438.

Sorlie PD, Aviles-Santa LM, Wassertheil-Smoller S, Kaplan RC, Daviglus ML, Giachello AL, et al.
Design and implementation of the Hispanic Community Health Study/Study of Latinos. Annals of epide-
miology. 2010; 20(8):629—41. Epub 2010/07/09. https://doi.org/10.1016/j.annepidem.2010.03.015
PMID: 20609343; PubMed Central PMCID: PMC2904957.

Li S, Kubzansky LD, VanderWeele TJ. Religious service attendance, divorce, and remarriage among
U.S. nurses in mid and late life. PLoS One. 2018; 13(12):e0207778. Epub 2018/12/07. https://doi.org/
10.1371/journal.pone.0207778 PMID: 30507933; PubMed Central PMCID: PMC6277070.

Li S, Okereke Ol, Chang SC, Kawachi |, VanderWeele TJ. Religious Service Attendance and Lower
Depression Among Women-a Prospective Cohort Study. Ann Behav Med. 2016; 50(6):876—-84. Epub
2016/07/10. https://doi.org/10.1007/s12160-016-9813-9 PMID: 27393076; PubMed Central PMCID:
PMC5127763.

Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression severity measure. Journal
of general internal medicine. 2001; 16(9):606—13. Epub 2001/09/15. https://doi.org/10.1046/j.1525-
1497.2001.016009606.x PMID: 1155694 1; PubMed Central PMCID: PMC1495268.

Urtasun M, Daray FM, Teti GL, Coppolillo F, Herlax G, Saba G, et al. Validation and calibration of the
patient health questionnaire (PHQ-9) in Argentina. BMC Psychiatry. 2019; 19(1):291. Epub 2019/09/20.
https://doi.org/10.1186/s12888-019-2262-9 PMID: 31533674; PubMed Central PMCID: PMC6751851.

Daray FM, Rubinstein AL, Gutierrez L, Lanas F, Mores N, Calandrelli M, et al. Determinants and geo-
graphical variation in the distribution of depression in the Southern cone of Latin America: A population-
based survey in four cities in Argentina, Chile and Uruguay. J Affect Disord. 2017; 220:15-23. Epub
2017/06/03. https://doi.org/10.1016/j.jad.2017.05.031 PMID: 28575715.

PLOS ONE | https://doi.org/10.1371/journal.pone.0226622 December 16, 2019 10/12


https://doi.org/10.1037/0033-2909.129.4.614
https://doi.org/10.1037/0033-2909.129.4.614
http://www.ncbi.nlm.nih.gov/pubmed/12848223
https://doi.org/10.1097/JGP.0b013e3181871392
http://www.ncbi.nlm.nih.gov/pubmed/18978254
https://doi.org/10.2190/F5MT-RTYH-7XR1-TFQU
http://www.ncbi.nlm.nih.gov/pubmed/10363560
https://doi.org/10.1371/journal.pone.0185661
http://www.ncbi.nlm.nih.gov/pubmed/29415030
https://doi.org/10.2190/75JM-J234-5JKN-4DQD
http://www.ncbi.nlm.nih.gov/pubmed/9724889
https://doi.org/10.1016/j.ssmph.2016.04.009
https://doi.org/10.1016/j.ssmph.2016.04.009
http://www.ncbi.nlm.nih.gov/pubmed/29349154
https://doi.org/10.1007/s10943-014-9896-1
https://doi.org/10.1007/s10943-014-9896-1
http://www.ncbi.nlm.nih.gov/pubmed/27654836
https://doi.org/10.1002/pon.4739
http://www.ncbi.nlm.nih.gov/pubmed/29663569
https://doi.org/10.1136/bmjopen-2011-000126
https://doi.org/10.1136/bmjopen-2011-000126
http://www.ncbi.nlm.nih.gov/pubmed/22021769
https://doi.org/10.1016/j.annepidem.2010.03.015
http://www.ncbi.nlm.nih.gov/pubmed/20609343
https://doi.org/10.1371/journal.pone.0207778
https://doi.org/10.1371/journal.pone.0207778
http://www.ncbi.nlm.nih.gov/pubmed/30507933
https://doi.org/10.1007/s12160-016-9813-9
http://www.ncbi.nlm.nih.gov/pubmed/27393076
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
http://www.ncbi.nlm.nih.gov/pubmed/11556941
https://doi.org/10.1186/s12888-019-2262-9
http://www.ncbi.nlm.nih.gov/pubmed/31533674
https://doi.org/10.1016/j.jad.2017.05.031
http://www.ncbi.nlm.nih.gov/pubmed/28575715
https://doi.org/10.1371/journal.pone.0226622

@ PLOS|ONE

Association between religiosity and depression varies with age and sex among adults in South America

29.

30.

31.

32.
33.
34.

35.
36.

37.

38.

39.

40.

4,

42,

43.

44,

45.

46.

47.

48.

49.

50.

51.

Augustovski FA, Lewin G, Elorrio EG, Rubinstein A. The Argentine—Spanish SF-36 Health Survey was
successfully validated for local outcome research. Journal of clinical epidemiology. 2008; 61(12):1279—
84. e6. https://doi.org/10.1016/j.jclinepi.2008.05.004 PMID: 18786809

Rosengren A, Hawken S, C)unpuu S, Sliwa K, Zubaid M, Aimahmeed WA, et al. Association of psycho-
social risk factors with risk of acute myocardial infarction in 11 119 cases and 13 648 controls from 52
countries (the INTERHEART study): case-control study. The Lancet. 2004; 364(9438):953-62.

Rosengren A, Teo K, Rangarajan S, Kabali C, Khumalo |, Kutty V, et al. Psychosocial factors and obe-
sity in 17 high-, middle-and low-income countries: the Prospective Urban Rural Epidemiologic study.
International journal of obesity. 2015; 39(8):1217. https://doi.org/10.1038/ij0.2015.48 PMID: 25869608

Levy PS, Lemeshow S. Sampling of populations: methods and applications: John Wiley & Sons; 2013.
Pew Research Center. The Age Gap in Religion Around the World. 2018.

Mallimaci F, Esquivel JC, Irrazabal G. Primera encuesta sobre creencias y actitudes religiosas en
Argentina. Extraido el. 2008; 29.

Beyer P, Beaman L. Religion, globalization, and culture: Birill; 2007.

Moreira-Almeida A, Pinsky |, Zaleski M, Laranjeira R. Envolvimento religioso e fatores sociodemografi-
cos: resultados de um levantamento nacional no Brasil. Archives of Clinical Psychiatry (Sdo Paulo).
2010; 37:12-5.

Pew Research Center. Religion in Latin America: Widespread Change in a Historically Catholic Region.
2014.

De la Torre R, Martin E. Religious Studies in Latin America. Annual Review of Sociology. 2016; 42.
https://doi.org/10.1146/annurev-soc-081715-074333

Vicente A, Castro-Costa E, Firmo JOA, Lima-Costa MF, Loyola Filho Al. Religiousness, social support
and the use of antidepressants among the elderly: a population-based study. Ciencia & saude coletiva.
2018; 23(3):963-71. Epub 2018/03/15. https://doi.org/10.1590/1413-81232018233.05922016 PMID:
29538576.

Bengtson VL, Silverstein M, Putney NM, Harris SC. Does Religiousness Increase with Age? Age
Changes and Generational Differences Over 35 Years. Journal for the Scientific Study of Religion.
2015; 54(2):363-79. https://doi.org/10.1111/jssr.12183

Idler EL, McLaughlin J, Kasl S. Religion and the quality of life in the last year of life. The journals of ger-
ontology Series B, Psychological sciences and social sciences. 2009; 64(4):528-37. Epub 2009/05/14.
https://doi.org/10.1093/geronb/gbp028 PMID: 19435927; PubMed Central PMCID: PMC2697501.

Koenig HG. Health care and faith communities: How are they related? Journal of general internal medi-
cine. 2003; 18(11):962-3. https://doi.org/10.1046/j.1525-1497.2003.30902.x PMID: 14687284

Loewenthal KM, MacLeod AK, Cinnirella M. Are women more religious than men? Gender differences
in religious activity among different religious groups in the UK. Personality and Individual Differences.
2002; 32(1):133-9.

Maselko J, Kubzansky LD. Gender differences in religious practices, spiritual experiences and health:
Results from the US General Social Survey. Social Science & Medicine. 2006; 62(11):2848—60.

Woodhead L. Les différences de genre dans la pratique et la signification de la religion. Travail, genre et
sociétés. 2012;(1):33-54.

Weber SR, Pargament Kl. The role of religion and spirituality in mental health. Current opinion in psychi-
atry. 2014; 27(5):358—63. Epub 2014/07/22. https://doi.org/10.1097/YC0O.0000000000000080 PMID:
25046080.

Escher C, Gomez R, Paulraj S, Ma F, Spies-Upton S, Cummings C, et al. Relations of religion with
depression and loneliness in older sexual and gender minority adults. Clinical gerontologist. 2018:1-12.
Epub 2018/09/06. https://doi.org/10.1080/07317115.2018.1514341 PMID: 30183539.

Braam AW, Van den Eeden P, Prince MJ, Beekman AT, Kivelae S-L, Lawlor BA, et al. Religion as a
cross-cultural determinant of depression in elderly Europeans: results from the EURODEP collabora-
tion. Psychological medicine. 2001; 31(5):803—14. https://doi.org/10.1017/s0033291701003956 PMID:
11459378

Koenig HG, George LK, Peterson BL. Religiosity and remission of depression in medically ill older
patients. American Journal of Psychiatry. 1998; 155(4):536—42. https://doi.org/10.1176/ajp.155.4.536
PMID: 9546001

Francois Dengah HJ 2nd. How religious status shapes psychological well-being: cultural consonance
as a measure of subcultural status among Brazilian Pentecostals. Soc Sci Med. 2014; 114:18-25. Epub
2014/06/09. https://doi.org/10.1016/j.socscimed.2014.05.028 PMID: 24908171.

Dengah Il HJF. Religion as Cultural Models: Developing an Emic Measure of Religiosity. Journal for the
Scientific Study of Religion. 2017; 56(1):104-25. https://doi.org/10.1111/jssr.12313

PLOS ONE | https://doi.org/10.1371/journal.pone.0226622 December 16, 2019 11/12


https://doi.org/10.1016/j.jclinepi.2008.05.004
http://www.ncbi.nlm.nih.gov/pubmed/18786809
https://doi.org/10.1038/ijo.2015.48
http://www.ncbi.nlm.nih.gov/pubmed/25869608
https://doi.org/10.1146/annurev-soc-081715-074333
https://doi.org/10.1590/1413-81232018233.05922016
http://www.ncbi.nlm.nih.gov/pubmed/29538576
https://doi.org/10.1111/jssr.12183
https://doi.org/10.1093/geronb/gbp028
http://www.ncbi.nlm.nih.gov/pubmed/19435927
https://doi.org/10.1046/j.1525-1497.2003.30902.x
http://www.ncbi.nlm.nih.gov/pubmed/14687284
https://doi.org/10.1097/YCO.0000000000000080
http://www.ncbi.nlm.nih.gov/pubmed/25046080
https://doi.org/10.1080/07317115.2018.1514341
http://www.ncbi.nlm.nih.gov/pubmed/30183539
https://doi.org/10.1017/s0033291701003956
http://www.ncbi.nlm.nih.gov/pubmed/11459378
https://doi.org/10.1176/ajp.155.4.536
http://www.ncbi.nlm.nih.gov/pubmed/9546001
https://doi.org/10.1016/j.socscimed.2014.05.028
http://www.ncbi.nlm.nih.gov/pubmed/24908171
https://doi.org/10.1111/jssr.12313
https://doi.org/10.1371/journal.pone.0226622

@ PLOS|ONE

Association between religiosity and depression varies with age and sex among adults in South America

52.
53.

54.

55.

56.

57.

58.

59.

Antonovsky A. Health, stress, and coping. 1979.

Koenig HG, McCullough ME, Larson DB. Handbook of religion and health: Oxford University Press;
2001.

Peterson J, Atwood JR, Yates B. Key elements for church-based health promotion programs: outcome-
based literature review. Public Health Nursing. 2002; 19(6):401-11. https://doi.org/10.1046/j.1525-
1446.2002.19602.x PMID: 12406175

Fetzer Institute/National Institute on Aging Working Group. Multidimensional measurement of religious-
ness/spirituality for use in health research: John E. Fetzer Institute; 1999.

Bonelli R, Dew RE, Koenig HG, Rosmarin DH, Vasegh S. Religious and spiritual factors in depression:
review and integration of the research. Depress Res Treat. 2012; 2012:962860. Epub 2012/08/29.
https://doi.org/10.1155/2012/962860 PMID: 22928096; PubMed Central PMCID: PMC3426191.

Levav |, Kohn R, Golding JM, Weissman MM. Vulnerability of Jews to affective disorders. Am J Psychia-
try. 1997; 154(7):941-7. Epub 1997/07/01. https://doi.org/10.1176/ajp.154.7.941 PMID: 9210744.

Kennedy GJ, Kelman HR, Thomas C, Chen J. The relation of religious preference and practice to
depressive symptoms among 1,855 older adults. The journals of gerontology Series B, Psychological
sciences and social sciences. 1996; 51(6):P301-8. Epub 1996/11/01. https://doi.org/10.1093/geronb/
51b.6.p301 PMID: 8931617.

Ramos Al, Marti G, Mulder MT. The growth and diversity of Latino Protestants in America. Religion
Compass. 2018; 12(7):e12268. https://doi.org/10.1111/rec3.12268

PLOS ONE | https://doi.org/10.1371/journal.pone.0226622 December 16, 2019 12/12


https://doi.org/10.1046/j.1525-1446.2002.19602.x
https://doi.org/10.1046/j.1525-1446.2002.19602.x
http://www.ncbi.nlm.nih.gov/pubmed/12406175
https://doi.org/10.1155/2012/962860
http://www.ncbi.nlm.nih.gov/pubmed/22928096
https://doi.org/10.1176/ajp.154.7.941
http://www.ncbi.nlm.nih.gov/pubmed/9210744
https://doi.org/10.1093/geronb/51b.6.p301
https://doi.org/10.1093/geronb/51b.6.p301
http://www.ncbi.nlm.nih.gov/pubmed/8931617
https://doi.org/10.1111/rec3.12268
https://doi.org/10.1371/journal.pone.0226622

