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KEYWORDS Summary

Clinical; Background. — About 40 years ago we began a study of the offspring of depressed (high-risk)
Longitudinal; and not depressed (low-risk) parents, matched for age and gender, from the same community.
Neurobiology; We interviewed all of their biological children, blind to the clinical status of the parents. Over
Religion/spirituality; the years, we returned to re-interview the families at baseline, 2, 10, 20, 25, 30, and 35 years.
Risk for depression As the years went by and the sample grew up, we also interviewed the third generation, the

grandchildren. As technology became available, we included measures of electrophysiology
and magnetic resonance imaging in order to better understand the mechanisms of risk. At
the 10-year follow up, we included measures of religion and spirituality — namely, personal
religious/spiritual importance and frequency of religious service attendance. We included these
measures in all subsequent waves including a more extensive follow up of religious beliefs at
the 35-year follow up.

Issues of focus. — This paper describes the study design and highlights the key findings of the
role of religious/spiritual belief in the transmission and endurance of depression using clinical
and biological approaches.
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Methods. — We describe study findings based on clinical measures, as well as physiological
measures that employed electrophysiology and magnetic resonance imaging.

Results. — Taken together, the findings suggest that religiosity/spirituality is protective against
depression in high-risk individuals at both clinical and physiological levels.

Implications. — The findings suggest religiosity interacts with both culture and biology in its
impact on depression.

© 2019 Elsevier Masson SAS. All rights reserved.

Résumé

Contexte. — Il 'y a environ quarante ans, nous avons entrepris une étude sur la progéniture de
parents déprimés (a risque élevé) et non déprimés (a faible risque), appariés par age et par
sexe, et de la méme communauté. Nous avons interrogé tous leurs enfants biologiques, ignorant
I’état clinique des parents. Au fil des ans, nous avons réinterrogé les familles lors des années
2, 10, 20, 25, 30 et 35. Avec le passage des années et la croissance de !’échantillon, nous
avons également interrogé la troisieme génération, les petits-enfants. Avec ’introduction de
nouvelles technologies, nous avons aussi inclus des mesures d’électrophysiologie et d’imagerie
par résonance magnétique afin de mieux comprendre les mécanismes de risque. Lors du suivi de
10 ans, nous avons inclus des mesures sur la religion et la spiritualité, c’est-a-dire ’importance
personnelle de la religion/spiritualité et la fréquence de présence a des services religieux. Nous
avons inclus ces mesures dans tous les suivis ultérieurs, notamment un suivi plus approfondi sur
les croyances religieuses au terme de 35 ans.

Question principale. — Ce document décrit la conception de I’étude et met en évidence les prin-
cipales conclusions concernant le réle des croyances religieuses/spirituelles dans la transmission
et la persévérance de la dépression a ’aide d’approches cliniques et biologiques.

Méthodes. — Nous décrivons les résultats des études basées sur des mesures cliniques, ainsi que
des mesures physiologiques utilisant |’électrophysiologie et l’imagerie par résonance magné-
tique.

Résultats. — L’ensemble des résultats suggere que la religiosité/spiritualité a un effet pro-
tecteur contre la dépression chez les individus a haut risque aux niveaux clinique et
physiologique.

Implications. — Les résultats suggerent que la religiosité interagit avec la culture et la biologie
dans son impact sur la dépression.

© 2019 Elsevier Masson SAS. Tous droits réservés.

This paper will summarize over 35 years of studying
three generations of families at high and low risk
for depression. High-risk is defined as having a par-
ent/grandparent (i.e., generation 1) with moderate to
serious major depression. Low-risk is defined as hav-
ing no depression or other serious psychiatric illness in
the first generation. Numerous findings have emerged
from this study (see complete list of publications on
our websites: https://www.brain-religion-project.org/;
https://www.brain-religion-project.org/). The current
paper will focus on the role of religiosity as a risk or
protective factor. First, we will describe the context of
the study — what led to it being conducted — and will give
a brief overview of the major clinical findings. Then, we
will describe how religion/spirituality became an interest
and will outline the major outcomes. To end, we will
outline where we are going with this research and its future
directions.

The initiation of the high-risk study

When this study began in the early 1980s, the general belief
that depression did not occur in childhood was being chal-
lenged by large-scale epidemiologic studies. These studies
showed that the age of onset reported was often in ado-
lescence or young adulthood, and sometimes even before
puberty.

With an interest in prevention, early intervention, and
determining risk factors that could help detection, the high-
risk study began. Because it was well known that depression
“‘ran in families,”’ the motivation was that the biologi-
cal offspring of depressed parents would be at high risk
and if followed longitudinally, one could determine early
signs of who was at risk and what factors increased risk or
were protective. It was in this background that the high-
risk study was initiated [1,2]. The study collected clinical
assessments of the offspring at baseline and year 2. At
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year 10, we began assessing the grandchildren and contin-
ued assessments at years 20, 25, 30, 35, and 40. Year 40
is currently ongoing. The major findings of our study at 30
years [3,4] were that offspring of depressed parents (gener-
ation 2) had increased rates of major depression (2—6 fold),
beginning in adolescence or early adulthood. Anxiety disor-
ders (before puberty), substance abuse in adulthood, more
recurrence of major depressive disorder (MDD), more social
impairment, more divorce, more treatment seeking, and
increased mortality from unnatural causes [3,4]. Moreover,
the grandchildren (generation 3) with two previous genera-
tions affected had a threefold increased risk of MDD, as well
as an increased risk of suicidal behavior [3,4].

We also investigated other risk factors in addition to
family history of MDD that could help identify vulnerable
persons. We found at baseline that poor marital adjustment,
divorce, and family discord were more prevalent among
high-risk parents. Therefore, parental depression in genera-
tion 1, which was a compilation of their various risk factors,
was the most important predictor of MDD and other out-
comes in the high-risk offspring. In the low-risk group where,
by design, there was no depression in generation 1, the
rates of depression were comparably low in the offspring
and depression onset in offspring occurred with only one of
these risk factors [5]. These results were replicated at 10-
year follow-up [6] and at 20-year follow-up [7] and were
maintained as the offspring aged. The results demonstrated
the problem in trying to disentangle an adverse environment
from the effect of parental depression.

Depression and religion

With an interest in potential social risk factors that impact

the transmission of depression in families, at the 10-year

follow-up, and at all subsequent waves of data collection,

we included a few questions about religiosity and spiritual-

ity. Specifically, we asked three general self-report questions

that are commonly asked in the medical sciences [8]:

¢ belief in the personal importance of religion/spirituality:
How important to you is religion or spirituality? on a 4-
point Likert scale (i.e., highly, moderately, slightly, or not
at all important);

¢ religious service attendance: How often, if at all, do you
attend church, synagogue, or other religious or spiritual
services? on a 5-point Likert scale (once a week or more,
about once a month, about once or twice a year, less than
once a year, or never);

e denomination: Is there a particular denomination or reli-
gious organization that you are a part of?

Depression

In our first publication of these data, we showed that a
mother’s religious beliefs (personal sense of the importance
of spirituality, not frequency of attendance at religious
services) were highly protective against depression in her
children over the prior 10-year period [9]. These effects
were independent of maternal/child bonding or mother’s
functional status, education, age, or social class. We fur-
ther noted that women with a history of depression who

said that religion was personally highly important to them,
when compared with those who did not, were 80% protected
against a recurrence over the prior 10 years.

We replicated our findings on the protective effect of
R/S with data collected ten years later at year 20 [10].
Offspring who reported at year 10 that religion or spiritual-
ity was highly important to them had about one-fourth the
risk of experiencing major depression between years 10 and
20. Only religious/spiritual beliefs, not religious attendance
and denomination, significantly predicted this outcome. The
effect was most pronounced among offspring at high famil-
ial risk for depression, and the protective effect was found
primarily against recurrence of depression.

We followed up these findings once again at year 30 [11].
With the offspring reaching midlife (mean age =47.5 years,
SD=6.9), it allowed us to examine the association between
R/S and major depression at a later life stage. Interestingly,
ratings of high R/S importance at year 20 were associated
with an increased risk for depression at year 30. This some-
what surprising finding suggests that the relation between
R/S and depression may vary across the lifespan. Whereas
R/S importance may be protective against depression in
early adulthood, it may not have the power to buffer against
challenges incurred at midlife. The emergence of adverse
medical conditions may also be related to this effect as sub-
jects continue to age. Future research will use the expanded
R/S survey measures, as well as medical data, to test more
specifically what may be driving the protective effects of
R/S importance in early adulthood, but not in midlife.

If R/S beliefs and practices indeed provided protection
against psychiatric disorders, as we had found, we wondered
whether depression impacted the transmission of religious
beliefs and practices across generations, thereby increasing
or mitigating risk for depression. We examined this ques-
tion between generation 2 and generation 3 across ten
years. Overall, we found relatively high rates of concor-
dance between the two generations on measures of R/S
importance, attendance, and denomination [12]. Maternal
depression, however, decreased the transmission of R/S
importance reported by children, but did not decrease the
frequency of attendance or change reported denomina-
tion. In fact, the children who reported concordance with
their mother’s denomination had a 91% decreased chance of
depression or anxiety in both the high- and low-risk groups.

Adversity and resilience

We were also interested in the capacity of religious beliefs
and practices to protect against the effects of nega-
tive life events (Table 1), or to produce resilience (i.e.,
lower odds for developing clinical disorders) over time —
specifically, in our study, between year 10 and year 30.
We found that increased religious attendance was associ-
ated with significantly reduced odds for mood disorder (by
43%) and any psychiatric disorder (by 53%) in all offspring
[13]. The reduction was significantly lower in offspring of
non-depressed than depressed parents. For high-risk parti-
cipants, increased attendance was associated with reduced
MDD, mood disorder and any disorder, and increased impor-
tance of R/S was associated with reduced odds for mood
disorder only for individuals with negative life events. Using
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Table 1 Percentage of participants with capacity to
withstand adversity (negative life events) 10 to 20 years.

Negative Life Event %

Death of family member or close partner 65
Separation or divorce from partner or spouse 40
Serious illness in family member 37
Lost job 27
Drug or mental health problem in family member 19
Victim of crime or assault 19
Lost a close friend 17
Serious illness (self) 13
Family member in legal trouble 11
Witness to a crime or assault 10
Suicide attempt by family member 9

Problems on the job 8

Legal trouble (self) 6

Other 16

Global Assessment Scale (GAS) scores as measures of longi-
tudinal change in psychosocial function, we likewise found
greater improvement with religious involvement in more
vulnerable offspring [14]. Together, the findings underscore
the importance of religious beliefs and practices in protect-
ing against mood disorders over time.

Suicidal behavior

We also extended our findings on the protective effects of
a parent’s belief in R/S importance on offspring depression
and mood disorders to offspring suicidal behavior [15,16].
Specifically, we investigated the effect of parent (genera-
tion 2) religiosity on suicidal behavior of their children aged
6—18 years (generation 3) over 20 years (years 10 to 30).
A parent’s belief in the high importance of religion was
associated with an approximately 80% decrease in risk of
suicidal ideation/attempts in their children compared to
parents who reported religion as unimportant. The effect
of parental belief was independent of the child’s own belief
in the importance of religion and other parental risk factors
(e.g., parental history of suicidal behavior, depression, and
divorce), and was statistically significant. We also found a
protective effect of R/S importance and attendance against
suicidal behavior in children and adolescents at high risk for
depression, particularly in girls. This effect held for both
prepubescent children and adolescents, respectively.

The clinical findings were so compelling that at year 20,
as technology advanced, we began to consider the biological
correlates of religiosity in greater depth, as well. Below we
outline broadly some of our major findings.

Biological correlates of religiosity and
spirituality

The biological processes that may predict R/S remain under-
studied (for a review, see [17]). Indeed, most of the brain
studies on reflective processes have been restricted to mind-
fulness/meditation, which have pointed with remarkable

consistency to a collection of brain regions, including regions
related to attention (e.g., anterior prefrontal cortex),
emotional regulation (orbitofrontal and anterior cingu-
late cortices), memory consolidation (hippocampus), bodily
awareness (insula), and introspection (posterior cingulate
cortex and other regions within the default mode network)
[18]. The neurobiological correlates of religious belief, how-
ever, have scarcely been examined. Moreover, they have
generally been limited by modest sample sizes, typically
comparing groups of 10—20 participants, with limited sta-
tistical power for inferential confidence, and have been
cross-sectional in design, precluding the capacity to probe
fundamental questions related to adaptation, resilience,
and causation.

Neuroimaging findings
Magnetic resonance imaging (MRI)

Our first imaging study from this cohort [19] reported
anatomical MRI scans from biological descendants (children
and grandchildren) of the original sample. We detected large
expanses of prominent thinning (average 28% reduction in
thickness) across the lateral aspects of the parietal, poste-
rior temporal, and frontal cortices of the right hemisphere
in the high-risk group. Thinning was observed even in per-
sons from the high-risk group who never suffered from MDD
or anxiety disorder, and it was present in analyses of both
children (age <18 years) and adults, respectively, suggest-
ing that cortical thinning could be a biological marker. Since
the high-risk families had thinner cortices, but R/S impor-
tance was protective against depression, we reasoned that
a person who reported R/S as highly important should have
a thicker cortex.

We examined the association between R/S and cortical
thinning [8]. Consistent with the earlier clinical findings,
personal importance of R/S, but not frequency of atten-
dance, was associated with thicker cortices in the left and
right parietal and occipital regions and the mesial right
frontal hemisphere. These findings suggested that thicker
cortex is associated with high importance of religion, and
that this association may confer resilience to the depression
in individuals at high familial risk, possibly by expanding
a cortical reserve that may counter the vulnerability that
cortical thinning poses.

We followed up on these findings 5—8 years later to test
their stability and to see if they would replicate. We found,
in the same sample, that high R/S importance was associ-
ated with a larger pial surface and thicker cortex in the
left superior frontal gyrus among individuals at high risk for
depression [20], supporting the notion of cortical thickness
as a protective biomarker related to R/S importance.

Functional magnetic resonance imaging (fMRI)

In a fMRI study using a directed attention task designed to
identify error- and interference-related brain activations
[21], we were also able to distinguish between endopheno-
types for MDD risk and resilience: The risk endophenotype
included greater activation of cortical attention circuits,
while the resilience endophenotype included greater
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activation of the dorsal anterior cingulate cortex. We found
that individuals with high R/S importance showed reduced
activation, and low R/S importance stronger activation, in
regions that constitute the risk endophenotype.

We also examined the role of religiosity in default mode
network (DMN) connectivity employing resting-state func-
tional connectivity MRI (rs-fcMRI). Earlier, we had observed
that individuals at risk for depression tended to have
increased default mode network (DMN) connectivity [22]. In
the same sample, however, we found that individuals who
reported high R/S importance showed decreased default
mode network connectivity — suggesting another potential
protective biomarker of R/S importance [23].

Electroencephalography (EEG)

Posterior EEG alpha has been linked to relaxed mental states
(e.g., in meditation, eyes closed while resting), as well as
to clinical treatment response in depression [24]. As such,
greater posterior alpha may be an indicator of resilience
against depression. In our first EEG study, we found ratings
of high R/S importance to be associated with posterior EEG
alpha, especially in people at risk for depression [25]. This
suggested that posterior EEG alpha may also be a protective
biomarker associated with belief in R/S importance.

To follow up on this finding, we asked whether the same
effects would be observed 20 years later—particularly, if
people changed their personal ratings of R/S importance
[26]. We found that people who originally reported high rat-
ings of R/S importance retained the high posterior alpha
effects across time, even if they lowered their ratings of
R/S importance 20 years later. In contrast, this was not the
case for individuals who only later rated R/S to be highly
important. Interestingly, this suggests a possible ‘‘critical
period’’ for acquiring optimal protective effects of R/S in
early adulthood that may also help explain the clinical find-
ings reported above at midlife [11]. This is also consistent
with our finding that posterior alpha is highly stable over
12 years (i.e., indicative of an individual trait) if individuals
have matured beyond adolescence [27].

Diffusion tensor imaging (DTI)

Finally, using DTIl, we found that the microstructural dif-
ferences associated with familial risk for depression in the
precuneus, frontal lobe, and temporal lobe were weaker
(i.e., non- or less-significant) in the group that reported
high R/S importance. This corroborated our previous neu-
robiological findings and suggested that R/S also affects
microstructures in the brain, which in turn may confer
resilience against depression in individuals at high familial
risk for the disorder [28].

Current and future directions

Up to this point, all of our findings have been based on three
single self-report items. In an effort to deepen our under-
standing of religiosity/spirituality, we collected data on an
extensive religion/spirituality survey. Therefore, in addition
to our usual measures of R/S importance, denomination, and
attendance, we obtained from n =282 individuals at high and

low risk for depression extensive survey data on an array of
religious constructs taken from previously validated, pub-
lished scales. This survey sought to include a reasonably
comprehensive set of both religious (i.e., facets of orga-
nized religion) and spiritual constructs (i.e., encompassing
the broader spiritual dimension of the human person not
dependent on affiliation with formal institutional religion)
based on several R/S constructs suggested by Hill and Parga-
ment [29].

We investigated the extended full R/S survey data
through an a priori theoretical approach based on a large
multi-national sample (from China, India, and the USA)
that, through exploratory factor analysis, resulted in five
invariant spirituality factors [30]. First, we replicated the
five independent domains in our present high-risk sample
[31], including Religious and Spiritual Commitment (the
extent to which one gives priority in one’s life to a Higher
Power); Contemplative Practice (the frequency with which
one engages in meditative spiritual practices); Sense of
Interconnectedness (the degree to which one senses an
underlying connection to other life forms); Experience of
Love (the extent to which one experiences kindness and
harmony with others); and Altruistic Engagement (degree
to which one serves and cares for others). Exploratory anal-
yses revealed correlations between these R/S factors and
clinical and behavioral outcomes. Findings included inverse
associations between R/S Commitment and a previous diag-
nosis of depression for individuals at high familial risk for
depression. Interestingly, the other factors were not associ-
ated with a previous diagnosis of depression. These findings
lead to several interesting questions, including: (1) Is there
a causal pathway between R/S and depression? and (2) Do
certain domains of R/S confer resilience, while others confer
risk, in mental health outcomes? We are currently collect-
ing data that will allow us to test prospectively whether the
R/S factors will predict a similar pattern of clinical diagnoses
and biological correlates 3—5 years later.

Although preliminary in this scientific field, the overall
consistency of our findings over time suggests a person’s reli-
gious beliefs and practices should not be ignored by medical
practitioners, including physicians, psychiatrists, and hospi-
tal chaplains. Taken together, for persons for whom religion
and spirituality are important, these beliefs and practices
may positively affect their own life, their children’s lives,
and be rooted in their biology.
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