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Genome-wide association studies find that a large number of genetic variants jointly influence the risk of
depression, which is summarized by polygenic indices (PGIs) of depressive symptoms and major depression. But
PGIs by design remain agnostic about the causal mechanisms linking genes to depression. Meanwhile, the role of

adverse life experiences in shaping depression risk is well-documented, including via gene-environment corre-
lation. Building on theoretical work on dynamic and contingent genetic selection, we suggest that genetic in-
fluences may lead to differential selection into negative life experiences, forging gene-environment correlations
that manifest in various permutations of depressive behaviors and environmental adversities. We also examine
the extent to which apparent genetic influences may reflect spurious associations due to factors such as indirect
genetic effects. Using data from two large surveys of middle-aged and older US adults, we investigate to what
extent a PGI of depression predicts the risk of 27 different adversities. Further, to glean insights about the kinds
of processes that might lead to gene-environment correlation, we augment these analyses with data from an
original preregistered survey to measure cultural understandings of the behavioral dependence of various ad-
versities. We find that the PGI predicts the risk of majority of adversities, net of class background and prior
depression, and that the selection risk is greater for adversities typically perceived as being dependent on peo-
ples’ own behaviors. Taken together, our findings suggest that the PGI of depression largely picks up the risk of
behaviorally-influenced adversities, but to a lesser degree also captures other environmental influences. The
results invite further exploration into the behavioral and interactional processes that lie along the pathways
intervening between genetic differences and wellbeing.

As with many diseases, the genetic architecture of depression has
proven “complex”: predicted by a large number of different genetic
variants spread throughout the genome (Visscher et al., 2021). This
complexity has prompted interest in polygenic indices (PGI), which
summarize the predictive information of many thousands of variants
(Mullins and Lewis, 2017; Sullivan, Daly, and O’Donovan, 2012). PGIs
are deliberately agnostic about the mechanisms linking genetic variants
to outcomes, and indeed pathways between specific variants and most
health outcomes — including depression — remain largely mysterious
(Plomin and Von Stumm, 2022). Because PGIs are strictly predictive, to
whatever extent the incidence of negative life events or socially disad-
vantageous attributes that heighten the risk of depression are genetically
influenced, these influences may also be captured in a depression PGI.

Meanwhile, numerous studies have also built a compelling case for
the influence of negative life experiences on depression (e.g. Kendler
et al., 2013; Kessler, 1997; Oatley and Bolton, 1985). Because few ad-
versities are truly random, systematic influences upon the incidence of
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adverse experiences provide pathways leading from broader aspects of
persons’ lives to experiences with depression. For example, greater
exposure to adversities both acute and chronic - ranging from adverse
health events to family stressors and economic hardships — constitutes a
core part of received explanations for the robust relationship between
socioeconomic status (SES) and depression (Businelle et al.,, 2014;
Dohrenwend and Dohrenwend, 1969).

Genes and environmental experiences are still often discussed as
dueling causes of mental health. Calls to move beyond such thinking
have usually focused on “gene-environment interactions”, or ways that
genetic differences can exacerbate or mitigate the effects of adversities
(e.g. Conley et al., 2013; Domingue et al., 2017; Kendler et al., 2013).
But another way that genetic and environmental causation can be
interdependent is gene-environment correlation, in which genetic differ-
ences are implicated in the selection of individuals into different envi-
ronments. The possibility of gene-environment correlation (rGE)
connects to important recent developments in work on the genetics of
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depression. For example, some recent studies have examined how
particular negative experiences — specifically, alcohol dependence and
incarceration — are both linked to a higher risk of depression and pre-
dicted by a genetic index of depression (Andersen et al., 2017; Liu et al.,
2021). Twin studies have also reported substantial genetic heritabilities
for life events (Bemmels et al., 2008; Plomin et al., 1990; Schnittker,
2010), making clear there is much to understand about causes of
adversity.

In this article, we examine the linkages between the genetic risk of
depression and a large set of negative life experiences. Simultaneously
considering a broad set of adversities allows us to also examine whether
relationships between genetics predictive of depression and adversities
vary by how much the latter is attributable to a person’s behavior as
opposed to reflecting spurious pathways of association. To avoid post-
hoc judgements about where different types of adversities fall along
some continuum of behavioral dependence, we utilize assessments by
independent raters. If the relationship between genetic predictors of
depression and life experiences is a matter of gene-environment corre-
lation, we would expect that a depression PGI will be more related to
experiences that are, to a greater degree, consequences of the person’s
own behavior and choices. Alternatively, given that PGIs are strictly
predictive, it is possible that various types of adversities are similarly
associated with the depression PGI regardless of their behavioral
dependence, signifying the presence of mechanisms other than gene-
environment correlation. For example, it is possible that the mediation
of genetic effects on depression takes place as much — or perhaps even
more so — through mechanisms of family socialization, exposure to a
stressful family environment, or the co-occurrence of other biological
conditions, as through direct influences on the focal person’s behavior.

1. Background
1.1. Adversities and genes as causes of depression

Prior literature indicates that depression onset is often a reaction to
environmental stressors (e.g. Kendler, Karkowski, and Prescott, 1999a;
Kessler, 1997; Oatley and Bolton, 1985). A plausible explanation why is
that negative experiences may trigger feelings or behaviors that outlast
the event. For instance, stressful experiences might “teach” depressive
behavior (Beck, 1967; Maier and Seligman 1976), generate lasting
feelings of insecurity (Knabe and Ratzel, 2011), and overwhelm coping
resources (Dohrenwend and Dohrenwend, 1969; Kessler and Essex,
1982). Alongside this work, studies comparing MZ (identical) and DZ
(fraternal) twins report that genetic differences account for over half of
the variation in depression (Kendler et al., 1993, 2006; Nes et al., 2013).
Recent Genome-Wide Association Studies (GWAS) of depressive symp-
toms and major depressive disorder (MDD) estimate a “SNP-based
heritability”— phenotypic variation explained by additive variation of
common genetic variants — of up to 29 % (Als et al., 2022; Ormel et al.,
2019). A prominent way of conceptualizing the integration of genetic
and environmental causes is to see them as interacting: that genetic
differences make some people more vulnerable to depressive episodes
upon experiencing adversity, while other genetic differences promote
resilience. Despite a highly mixed replication record (Border et al., 2019;
Duncan and Keller, 2011) the basic idea of genetic moderation remains
inviting, especially given abundant indication of heterogeneity in how
similar life events seem to affect different people (Bonanno 2004; Boyce,
2019; Kendler et al., 2013).

Alongside the independent and interacting influences of genes and
environments, gene-environment correlation highlights how influential
events and environmental circumstances themselves have causes, which
may include genetic influences. Genetically-influenced traits may in-
fluence behaviors that, in turn, select persons into different environ-
ments (active rGE) or prompt certain reactions in others (evocative rGE)
(Plomin et al., 1977; Scarr and McCartney, 1983). Personality, cogni-
tive, and dispositional traits have all been found to be partially
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influenced by genetic differences and to partially influence selection into
adverse life experiences (Denissen et al., 2019; Magnus et al., 1993;
Metts et al., 2021). It is therefore unsurprising that twin studies have
documented the heritability of adversities, both in terms of specific
events (e.g. divorce, Jerskey et al., 2010) and inventory counts (Bem-
mels et al., 2008; Plomin et al., 1990). Twin studies have also been used
to try to estimate the extent to which the genetic influences involved in
depression and specific adversities might emanate from the same genes,
but these models involve additional assumptions and estimates have
varied considerably (Boardman et al, 2011; Kendler and
Karkowski-Shuman, 1997; Middeldorp et al., 2008; Schnittker, 2010).

The language of “dependent” vs. “independent” experiences has been
used to characterize variation in adversities by how much they are
“controllable” or due to a person’s behavior (Kendler, Karkowski, and
Prescott, 1999b). With twin data, multiple studies report that more
dependent adversities are relatively more heritable (Kendler et al.,
1999b; Plomin et al., 1990). Using GWAS information, Clarke et al.
(2019) report that genes implicated in depression have greater overlap
with a count of specifically dependent stressful events than a count of
stressful events more generally. Importantly, non-genetic studies report
that depressed individuals have a higher probability of experiencing
dependent adversities whereas the risk of independent adversities is not
associated with prior depression (Hammen, 1991; Williamson et al.,
1995).

A separate possibility — also tested in this paper - is that adversities
may be associated with a depression PGI simply by virtue of their co-
occurrence with depression, for reasons other than actions or choices
on the part of the focal person. First, the depression PGI may absorb
genetic influences on physiological attributes that make people’s lives
harder - such as a physical disability, chronic illness, or even physical
unattractiveness. Indeed, it is known that many pairs of traits are
influenced by some of the same genes, a phenomenon known as “plei-
otropy” (Paaby and Rockman, 2013). Second, the PGI may capture
“indirect genetic effects” — the effect of the genes of a related person on
the focal person’s environment (Baud et al., 2022). For example, genetic
influences affecting the poor health or risky behaviors of a parent may
induce depression in the offspring via the family environment, while
also reflecting in the child’s genetic makeup. This study examines ad-
versities spanning these various possibilities, which allows us to glean
the extent to which the depression PGI captures behavioral pathways of
selection as opposed to more generally reflecting social and physical
disadvantages.

1.2. Co-development of adversity and depression

The etiology of depression is known to be highly heterogenous, and
even clinical manifestations of depression do not appear to have any
“final common pathway” (Parker, 2000). This complicates expectations
about the typical temporal sequencing of various adversities and
symptoms of depression. For example, while depression may be trig-
gered by stressful life experiences, it also appears that individuals who
come to be diagnosed as depressed tend to ubiquitously experience
“inchoate” negative feelings for an extended period of time beforehand
(Karp, 1994). Building upon theoretical work on contingent and dy-
namic selection (Freese, 2008; Freese and Shostak, 2009), we suggest
that the development of depression may be shaped by different per-
mutations and simultaneous causation of depressive behaviors and ad-
versities over the life course. Of course, the set of potential pathways will
also vary across various types of life experiences. In some cases,
depression may co-evolve with an adversity: For example, substance
abuse can both be a manifestation of an externalizing behavior that
eventually leads to a stressful — and thereby depression-prone - life
trajectory, or it can be a coping mechanism in response to already
stressful life experiences. In yet other cases, we may expect a single
straightforward pathway from adversity to depression onset, although
the risk of the adversity itself may be orthogonal to genetic influences —
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such as perhaps family-related stressors in childhood. Experiences also
naturally vary in terms of whether they constitute discrete events or
chronic life conditions. And finally, certain depressive symptoms may
precede while others might follow the occurrence of a negative event.

To capture the complex etiology of depression, Freese and
Baer-Bositis (2019) evoke the metaphor of a “network of problems”,
where each problem (an adversity or a symptom of depression) consti-
tutes a node embedded within a network of interlinked problems,
rendering redundant the idea that any of the problems are truly exog-
enous. Extending the network analogy, we can conceptualize depression
as an emergent property of a network cluster, where the nodes of the
cluster comprise of a variety of combinations of problems (cf. Symptom
network perspectives, e.g., Barabasi et al., 2011; Borsboom and Cramer,
2013). Our analysis pries at a series of these nodes to assess the extent to
which a broad set of adversities linked with depression are predicted by
genetic influences on depression. In other words, we will examine
reduced-form models that gauge the relative effect of the depression PGI
across a set of negative experiences, aggregating across intermediating
pathways leading to those linkages. We then combine these estimates
with other novel data to apprehend to what extent the environmental
risks predicted by the PGI are mediated by potential environmental
selection.

2. Data & methods
2.1. Data

We use data from the National Longitudinal Study of Adolescent to
Adult Health (Add Health) and the Wisconsin Longitudinal Study (WLS).
Both Add Health and WLS have collected genetic data for their re-
spondents and include granular information on a series of adverse life
experiences. Add Health is representative of the population who were in
grades 7-12 in the United States in 1994-95 (Harris and Richard Udry,
2018). By 2023, five survey waves have been conducted. WLS is a 1/3
sample of all Wisconsin high school graduates in 1957 (Hauser et al.,
2020). Six rounds of surveys have been conducted by 2023, and later
survey waves have also included a randomly selected sibling of the
original respondent. Our estimation samples are based on participants in
the last survey wave in both datasets. For Add Health, the sample in-
cludes respondents from Wave 5 (conducted 2016-18), aged between 33
and 44. A total of 12,300 respondents were interviewed in this wave,
and roughly half have available genetic data. For WLS, the sample in-
cludes respondents from Wave 6 (conducted 2011-13), when the par-
ticipants (including siblings) were between ages 45-92. Of the 9365
interviews in this wave, the majority have available genetic data.

The life course timings of the two surveys complement one another.
Add Health participants are younger, which means that the adversities
we consider were reported at an age when the respondents had entered
many adult life stages (e.g., marriage, employment, parenthood) but
were still sufficiently young for the sample not to have systematic biases
due to differential mortality or memory loss. By contrast, WLS re-
spondents are older, which allows us to observe more events that occur
in later stages of adulthood, albeit with the caveat of attrition in both
participants’ memory and sample sizes. An additional advantage of
using two different datasets is to gauge the reliability of our assessments
for the adversities measured in both datasets (17 out of the 27 adver-
sities that we consider).

The genetic indices used in this paper build on research conducted on
European-ancestry samples, and further the set of genetic variants used
in the GWAS was restricted to those that are common among individuals
with European ancestries (Becker et al., 2021). Previous research shows
that genetic indices based on European ancestry samples are not equally
predictive for non-European ancestries (Martin et al., 2019). As such, the
PGIs used in this paper were only made available for survey participants
with non-Hispanic European ancestries. Our analyses are accordingly
restricted to the sample with available PGIs (4282 cases in Add Health;
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8037 in WLS) who were interviewed in the last survey wave. To account
for spurious associations arising from remaining ancestry differences
(population stratification), we control for the first 10 principal compo-
nents of ancestry.

To gauge how lay persons attribute the life experiences to individual
behavior, we conducted a preregistered survey of 160 US-based adults to
rate the degree to which the respondents believed that a given adversity
was attributable to behavior (preregistration available at: https://osf.
io/qv3mn). This survey was conducted via Prolific (https://www.pro
lific.co/), a crowd-working platform designed for academic research
(Palan and Schitter, 2018). Further details about the survey and sum-
mary statistics on raters are available in Appendix I.

Raters were asked about the perceived behavioral dependence of 27
adverse experiences, in randomized order. To ensure that results are not
biased by the peculiarities of how we phrased the question, we used two
slightly different question wordings (randomized). Respondents either
rated each adversity based on the degree to which they thought it
“typically happens as the result of the behavior of the person experi-
encing the event” or “typically could be prevented if the person behaved
differently.” The rating scale ranged from O (not at all) to 10
(completely). We found no systematic differences between the wordings
(Appendix 12) and responses are combined in the analyses that follow.

2.2. Measures

2.2.1. Adversities

We examine 27 adverse experiences that map on to inventories used
in prior literature, including the PERI Life Events Scale (Dohrenwend
et al., 1978), List of Threatening Life Experiences (Brugha et al., 1985),
Adverse Childhood Experiences inventory (Felitti et al., 1998), and the
Stress and Adversity Inventory for Adults (Slavich and Shields, 2018).
These inventories include most of the adversities we consider, including
network events (e.g., death or negative experiences of a loved one);
physical violence (sexual abuse, physical abuse, and violent crime
victimization); health and physical disability; and other personal expe-
riences (unemployment, marital dissolution, incarceration, etc.). We
include six additional experiences because of their documented impact
on psychological well-being: obesity; abuse of pain medication; heavy
alcohol use; exposure to a life-threatening natural disaster; experiencing
disrespectful or insulting interactions; and being perceived as physically
unattractive. Appendix A provides a list of previous research asserting
that each of the adversities we consider causally affects depression.
Detailed definitions of adversity measures are provided in Appendix B.
We did not originally examine growing up in a single-parent household
as an adversity; upon a reviewer’s suggestion we have now included
ancillary analyses for this adversity (Appendix G2); data on parental
divorce are not available.

We included all adversities with available data for Add Health re-
spondents in or by Wave 5 and/or for WLS respondents by Wave 6, and
which were experienced by at least 1 % of the samples. Of the adversities
we consider, 17 are included in both datasets, 5 are not included in Add
Health, and 5 are not included in WLS. Table 1 summarizes the sample
sizes and incidence rates of the adversities. The size of the estimation
sample varies across adversities based on the applicable population (e.
g., the analysis of unemployment only includes labor force participants;
Appendix B fully describes such sample restrictions).

2.2.2. Genetic risk of depression

The standard approach to identifying multiple genetic variants
affecting a trait entails conducting large sample GWAS that first tag the
loci on the genome (single nucleotide polymorphisms, or SNPs) associ-
ated with a trait in a discovery sample, and then replicate the findings on
independent sample(s) (Uffelmann et al., 2021). The coefficients from
GWAS can then be used as additive weights to estimate the genetic risk
of a trait for any given individual.

We use a PGI of depressive symptoms based on a sample of 1.3
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Table 1
Frequencies of adversities.

Add Health WLS

Prop. N Prop. N
Network events
Parent death, early 0.27 3334 0.15 4119
Parent incarceration 0.16 3309 N/A
Sibling death 0.11 3132 0.19 5448
Child’s serious illness/accident 0.24 2404 0.23 6455
Child’s divorce N/A 0.47 6352
Child’s death N/A 0.13 7162
Widowhood N/A 0.16 7438
Close friend’s death, early N/A 0.48 6400
Violent exposures
Physical abuse, childhood 0.17 3383 0.33 6562
Sexual abuse, childhood 0.04 3378 0.07 6504
Sexual abuse, adulthood 0.13 3381 N/A
Violent crime victimization 0.05 3323 N/A
Partner abuse 0.13 3279 0.08 6509
Health & disability
Cancer, ever diagnosed 0.03 3382 0.18 7705
Diabetes, ever diagnosed 0.06 3387 0.17 7701
Disability, childhood 0.05 3396 N/A
Disability, current 0.05 3388 0.16 7128
Obesity 0.38 3368 0.39 6588
Pain medication abuse 0.07 3383 N/A
Heavy alcohol use 0.12 3392 0.02 7669
Other personal experiences
College dropout 0.24 2631 0.36 3942
Incarceration, ever 0.16 3395 0.03 6518
Divorce/separation, ever 0.31 2693 0.33 6834
Unemployment, middle adulthood 0.04 3000 0.03 4414
Disrespectful/insulting events 0.26 3333 0.16 6366
Natural disaster exposure, life- N/A 0.17 6408

threatening

Physical unattractiveness 0.08 2969 0.09 4052

Source: Add Health and WLS.

million individuals (Becker et al., 2021). This PGI uses Multi-Trait
Analysis of GWAS (MTAG), a method for joint analysis of related phe-
notypes that enhances predictive power of any given PGI (Turley et al.,
2018). To prevent overfitting, neither WLS nor Add Health respondents
are included in the discovery GWAS used to compute the PGI for that
sample. PGIs are transformed into z-scores within each dataset. Corre-
lations between the depression PGI and depressive symptoms are .15 for
Add Health and 0.12 for WLS (both p < .001).

2.2.3. Depressive symptoms

Depressive symptoms are measured from the most recent survey, i.e.,
Wave 5 of Add Health and Wave 6 of WLS. The surveys use different
versions of the Center for Epidemiological Studies-Depression (CES-D)
scale (Radloff, 1977). WLS includes the full CES-D, in which respondents
are asked to list the number of days (0-7) in the previous week when
they experienced each of 20 different feelings or phenomena. Add
Health implemented a short version (CES-D5) that recorded the fre-
quency of 5 feelings on a scale of 1 (rarely) to 4 (most/all of the time).
Like the full CES-D, the CES-D5 has been validated across multiple
populations and has high internal consistency (Perreira et al., 2005). We
standardize the indices to allow comparisons across samples. WLS
measures were collected for a random 80 % sub-sample of respondents.
For both datasets, we have retained respondents with missing CES-D
data in analyses not involving this measure.

2.2.4. Class background

We use two measures of class background: parental income in youth
and the average educational attainment of both (or the available) par-
ents. In Add Health, parents self-reported their education and income in
Wave 1, when respondents were aged 12-19. In WLS, average parental
income was retrospectively collected in 1966 using tax records from
1956 to 1960; respondents reported parents’ education in Wave 1. Given
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that the WLS sample includes siblings of the original sample member,
respondents’ ages at the time of family income reports ranged between 4
and 46, with the average being 21 years. In Add Health, parental income
and education are missing for 463 and 431 cases, respectively. The WLS
has substantially more missing data on parental income (957 cases) than
education (278 cases); we imputed missing income from father’s occu-
pation for individuals whose fathers were alive in 1960 (12 %).

2.3. Analytic strategy

For the adversities we examine to be plausible mediating behavioral
pathways of depression, we must first establish their link with depres-
sion. As noted, prior research suggests at least an association, and often a
causal effect, of these experiences on mental health. However, we also
inspect whether the adversities are associated with heightened depres-
sive symptoms in our data, using linear regression.

Next, we investigate differences in the risk of an adversity occurring
using logit regressions predicting the log odds of the adversity given the
PGL. PGIs only partly capture available additive variation attributable to
genetic variation (Becker et al., 2021). PGI coefficients will therefore be
biased towards attenuating the actual influence of additive genetic
variation. To correct for this measurement error, we use the simulation
extrapolation (SIMEX) method (Cook and Stefanski, 1994). This
approach is suitable because of its compatibility with non-linear func-
tions, and has been commonly used in analyses of PGIs (Conley et al.,
2016; Dardani et al., 2021). A brief description of our use of SIMEX is
provided in Appendix C; this includes sensitivity analyses showing the
comparability of uncorrected estimates.

Because genes temporally precede the outcome and do not change,
the marginal effect of the PGI is not subject to reverse causation. How-
ever, in both datasets, the depression PGI is negatively correlated with
parental education (r = —0.15, p < .001 in Add Health and —0.05, p <
.05 in WLS) and income (r = —0.08, p < .001 and —0.02, p =.07). These
associations are perhaps due to adverse implications of depression in
attainments in the parental generation or earlier. We control for both,
assuming that, for most outcomes, these characteristics presumably
preceded the adversity and that children’s PGI does not typically in-
fluence parental SES. In addition, we control for sex, age, and the first 10
principal components of ancestry (Becker et al., 2021). We interpret the
logit coefficient of the PGI as indicating the conditional effect of the
genetic burden of depression on selection into the adversity.

Despite controls for family SES, a concern with interpreting PGI ef-
fects as “causal” is that the PGI itself may be subsuming indirect genetic
influences from family members. That is, genes expressed in a parent
may influence traits in the child via the family environment and so-
cialization. In addition, a spurious correlation between the PGI and
adversities may also arise from potential clustering of genetic variants
within disadvantaged neighborhoods, that may persist even after
adjusting for family SES and genetic ancestry. Indeed, previous research
shows that heritability estimates tend to decrease in within-sibling
GWAS (Howe et al., 2022). In ancillary analyses, we also include sib-
ling fixed effects (FE), to estimate the effect of the PGI net of shared
environment between siblings. The FE analyses require having geno-
typed siblings in the sample, which leads to considerable loss of sample
size, especially in Add Health, reducing statistical power. And due to
incompatibility with the SIMEX program, FE models are not corrected
for measurement error in the PGI, attenuating coefficients (Angrist and
Pischke, 2009:225-26). Additionally, Add Health has some discrepant
reports of parent death and incarceration between full siblings. These
issues limit our ability to detect significant differences in FE models.

In many contexts involving binary outcomes, it is often more intui-
tive to interpret results in terms of changes in predicted probability of
the outcome rather than as log odds. However, in this case, the baseline
rates of adversities are heterogenous (Table 1), which has implications
for meaningfully comparing the effect of the PGI across adversities. If a
standard deviation increase in the PGI doubles the odds of a rare event,
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the predicted change in probability will be smaller than doubling the
odds of a common event. Given our interest in the relative effect of the
PGI on the risk of various types of adversities, we examine changes in log
odds.

To investigate whether genetic influences systematically vary for
adverse experiences that may be considered behaviorally dependent, we
examine the association between the effects of the depression PGI on
adversities and behavioral attribution ratings from the Prolific survey.
For adversities measured in both datasets, we combine the logit co-
efficients using inverse variance weighting to account for differing un-
certainty in estimates. We preregistered the Prolific survey and our
analysis plan for combining Prolific data with estimates from Add Health
and WLS.

Neither dataset provides consistent leverage about the timing of
adversities nor includes frequent CES-D measures, which precludes fully
identifying the temporal sequencing of depression and adversities. In
exploratory analyses, we draw on tools of causal mediation to decom-
pose the conditional association between the PGI and an outcome into a
mediated effect explained by the intervening variable and a residual
effect capturing all other pathways (Imai et al., 2011). This allows us to
assess the plausibility of the theorized pathways by interrogating
whether these are consistent with the data at hand. Appendix J details
measures and methods used in these analyses.

3. Results
3.1. Association between adversities and depressive symptoms

We begin by investigating how the incidence of the adversities relate
to depressive symptoms. Fig. 1 summarizes conditional estimates for
differences in current depressive symptoms between individuals who
experienced a given adversity, versus those who were at risk but did not
experience the event (Appendix D provides full regression results).

Most outcomes are significantly associated with more depressive
symptoms. In general, estimates were smaller for events that may have
occurred some time ago (e.g., a death in the family) versus those that are
ongoing or more recent (e.g., current joblessness or violent crime
victimization within the past year), which is consistent with the effect of

1
|

.75
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discrete events waning with time. However, this is not always the case:
for example, having ever been incarcerated has a large association with
depressive symptoms, whereas a child’s divorce has a weaker associa-
tion. We did not find significant associations for two adversities that
were measured in a single dataset (early death of a friend and childhood
disability); we have retained these in our analysis to remain consistent
with our initial analysis plan.

In ancillary analyses (Appendix E), we also found significant asso-
ciations between the incidence of adversities and ever having experi-
enced depressive episodes (WLS) or having been diagnosed with
depression (Add Health). While absence of a diagnosis does not imply
the absence of depression, the supplementary analyses bolster evidence
of a positive link between adversities and depression in both datasets.

3.2. Is there evidence of gene-environment correlation?

We turn next to the relationship between adversities and the latent
genetic risk of depression. Fig. 2 summarizes results of logit regressions
predicting the effect of the PGI on the probability of a given adversity,
conditional on covariates (full results in Appendix F). The average co-
efficient for the adversities observed in Add Health is higher than that of
WLS (.29 vs0.17). Nevertheless, relative effects for adversities shared
between the two datasets are quite consistent, with a beta-beta corre-
lation of 0.77 (p < .001). The coefficients are also all in the expected
direction, except for one adversity in WLS. Ancillary analyses stratified
by sex have comparable results (Appendix tables F3-F6).

Most PGI coefficients are statistically significant (15 out of 22 in Add
Health; 12 of 22 in WLS). Null results are largely consistent: in both
datasets, the PGI had no effect on physical unattractiveness, sibling
death, cancer, and heavy alcohol use. Inconsistencies between samples
(namely, unemployment, childhood sexual abuse, and parent death)
have viable explanations: Unemployment and childhood sexual abuse
are relatively rare, with correspondingly wider confidence intervals; the
magnitude of the childhood sexual abuse estimate is similar across
samples, as is the relative rank of the PGI coefficient for unemployment.
In case of parent death, the inconsistency potentially stems from
different variable definitions: Add Health includes non-parental guard-
ians whereas WLS only includes parents. A restricted definition of parent
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Source: Add Health and WLS.
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measurement error using SIMEX.
Source: Add Health and WLS.

death in Add Health yields results consistent with WLS (Appendix G1).

Many of the significant results concur with expectations based on
prior research. To give some examples: Prior twin research finds
convincing evidence of heritability of marital dissolution (Jerskey et al.,
2010). For unemployment, previous research has pointed to the aspects
of “discipline and temperament” that predict getting laid-off (not to
mention fired) as also being risk factors for divorce (Charles and Ste-
phens, 2004). The same can be said for incarceration and depression risk
(Liu et al.,, 2021). For experiences of being insulted/disrespected,
research has found a higher tendency among depressive individuals to
negatively interpret neutral or ambiguous stimuli (Everaert et al., 2018;
Hindash and Amir, 2012).

However, previous scholarship is not as helpful in understanding the
significant effect of the depression PGI on physical and sexual abuse and
partner violence, which may be reasonably regarded as outside of a
person’s control. At least for childhood events, one explanation could be
indirect genetic effects, as discussed above. Such indirect effects could
operate by, for instance, shaping the risk of selection into unhealthy
relationships or risk-taking behavior. In other cases, the PGI could
simply be capturing parental genetic influences on the family environ-
ment: for instance, supplementary analyses find that growing up in a
single-parent household is also predicted by the depression PGI in Add
Health (Appendix G2).

In ancillary analyses, we estimated sibling FE models to net out in-
direct genetic effects (Appendix H). As noted, these results have
diminished statistical power, especially for Add Health. Nevertheless,
overall, we found significant within-sibling effects for 10 of the 12 ad-
versities in WLS that were also significantly predicted by the PGI in the
main analyses, and for 5 of 15 adversities in Add Health. Yet, consistent
with the interpretation of indirect genetic effects being captured by the
PGI, we find that FE estimates were not significant for child or adult
sexual abuse in either dataset and for partner abuse in WLS. But, perhaps
surprisingly, FE models continued to show a significant effect of the PGI
on childhood physical abuse (both datasets) and for partner abuse in
Add Health.

The analyses in Fig. 2 control for parental education and income. For
most adversities at least one of these indicators has significant

conditional effects. Indeed, the depression PGI has no significant asso-
ciation with sibling death, childhood disability, and being perceived as
physically unattractive, but class background does. In other cases, esti-
mates for class are comparatively small: in particular, child’s illness is
significantly predicted by the PGI but not by indicators of class back-
ground. Unsurprisingly, then, the relative importance of genetic and
environmental influences varies across types of adversities. The effect of
sex on adversity risk also varies in direction and magnitude, as one
would expect. Taken together, these results suggest that the depression
PGI predicts selection into adversities through mechanisms that are not
subsumed by some of the key observable dimensions of disadvantage,
including class background and sex.

3.3. Does gene-environment correlation correspond with perceptions of
behavioral dependence?

We now turn to the ratings of behavioral dependence of adversities.
Overall, there was high inter-rater reliability across adversities (see
Appendix Fig. 13). Attribution ratings were generally lower for adver-
sities that happen to family members or friends, result from the violence
of another person or external factors, or may be perceived as inborn
physiological characteristics; whereas events occurring later in life and
pertaining to one’s own health, career, or relationships were viewed as
more behaviorally dependent.

Fig. 3 plots the weighted average logit coefficients of the depression
PGI against the average ratings of behavioral attribution. The linear fit
line indicates a positive correlation between the behavioral attribution
ratings and the coefficients of the depression PGI (r = 0.33, p = .09). This
statistic does not meet the conventional significance threshold of 0.05,
but given the small N (27), this remains suggestive evidence that the
genetic burden of depression is more strongly associated with adversities
regarded as being influenced by a person’s behavior. The adversities in
the top-right quadrant of the graph may be especially likely to reflect
events/experiences that are notable pathways of genetic selection into
depression, since these are regarded as resulting from greater behavioral
input. In contrast, adversities in the top-left quadrant may be reflecting
indirect genetic effects or evocative selection.
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3.4. Exploratory analyses of mechanisms

In exploratory analyses, we examined three (non-mutually exclusive)
possibilities connecting the depression PGI, negative life experiences,
and depressive symptoms: (1) Adversities account for the association
between depression PGI and current depressive symptoms; (2) Depres-
sive symptoms immediately preceding the occurrence of adversities
account for the PGI-adversity link; (3) Depression manifests early in life,
and subsequently influences selection into eventual adversity. Fig. 4
summarizes the results. For legibility, we have omitted confidence in-
tervals for statistically insignificant estimates (indicated by hollow
markers) and interval bounds implying >100 % mediation.

Panel (a) shows broadly significant results consistent with mediation
of the PGI-depression association by adversities. In most cases, the
extent of mediation by any specific form of adversity is quite small. This
is unsurprising given the sheer multiplicity of kinds of adversities one
may experience; the biggest results are for disrespect, divorce, and both
sexual and partner abuse. Analyses combining all adversities we
consider estimate that 23 % of the association between the PGI and
depressive symptoms in WLS, and 52 % in Add Health, may be mediated
by these adversities.

Panels (b) and (c) show the proportion of the PGl-adversity rela-
tionship potentially explained by previous depressive symptoms. Panel
(b) only includes adversities that occurred between two recent survey
waves while Panel (c) only includes results for Add Health, which
administered a CES-D in Wave 1. Estimates in Panel (b) show that part of
the PGI-adversity association could be accounted for by depressive
symptoms immediately preceding a negative experience. This could
reflect anticipatory depressive symptoms in case of certain events (e.g.,
unemployment), but in other cases might also be suggestive of behav-
ioral selection (e.g., pain medication abuse). Panel (c) provides evidence
that genetic influence on depressive symptoms further back in time
could also have shaped subsequent risk of selection into adversities.

Across the analyses in panels (b) and (c), prior depression does not ac-
count for more than 10 % of the effect of the PGI on any adversity,
suggesting that while depressive behaviors might sometimes lead to
selection into negative experiences, the relationship between the
depression PGI and the experience of adversities cannot be reduced to
the behavioral consequences of antecedent depression. Finally, for some
early life experiences, indirect genetic effects seem to be the only
plausible explanation (e.g., parental death and incarceration).

Taken together, these analyses paint a picture of genetic influences
shaping dynamic selection into both adversities and depressive symp-
toms over the life course, as well as to some extent passively capturing
parental influences that fundamentally shape children’s life experiences
and future well-being.

4. Discussion

Despite its high prevalence and cost to individuals and society, much
about the etiology of depression remains mysterious (Hammen, 2018;
Whisman et al., 2021). Depression is demonstrably influenced by both
genetic differences and adverse experiences, but how those influences fit
together is one of depression’s abiding puzzles. We sought to consider
whether some of the observed genetic influences on depression may
manifest as influences on the occurrence of adversities. That life events
are heritable has been long documented in behavioral genetics (Plomin
etal., 1990; Plomin and Bergeman, 1991). Building on this research and
theoretical work on dynamic and contingent selection (Freese, 2008;
Freese and Shostak, 2009), we suggested that genes may be responsible
for behaviors that increase both the risk of certain adversities as well as
the development of depression as a phenotype. We also investigated
alternative pathways potentially absorbed by indices of genetic risk,
such as indirect genetic effects.

We find evidence of gene-environment correlation in case of multiple
adversities that are correlated with depression. Ratings from laypeople
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Fig. 4. Mechanisms of Association between PGI, Adversities, and Depressive Symptoms
Note: Bars indicate 95 % confidence intervals. Hollow markers indicate statistically insignificant estimates. Confidence intervals including+1 are omitted. Models

control for gender, age, class background, and 10 ancestry Pcs.
Source: Add Health, WLS.

suggested that gene-environment correlations were stronger for those
adversities that were considered more dependent on individuals’ be-
haviors. However, for certain adversities, the evidence was consistent
with the PGI capturing indirect genetic influences (e.g., the influence of
parent genes on parent behaviors). Our analyses show that while genes
significantly predicted the risk of most adversities, socioeconomic
disadvantage did also, underscoring the unquestionable relevance of
environmental causes even when genetic etiology is defined very
broadly.

These analyses have some important limitations. First, although we
follow the strong scientific rationale that leads to studies using PGIs in
datasets like WLS or Add Health restricting attention to European-
ancestry respondents, this creates an unfortunate, presently insuper-
able gap in the ability to assess how observed results may vary by
ancestry, ethnicity, or race. In light of the rapid progress often associated
with genetics research, headway on this front remains regrettably slow.
Second, while the depression PGI is positively associated with nearly all
adversities we consider, not all relationships are statistically significant.
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The near-uniform consistency in the direction of results suggests that
many of the small, nonsignificant results may become significant with
larger samples or a more predictive depression PGI than currently exists.
The relative lack of precision in the current estimates also limits the
effectiveness of our evaluation of whether the PGI is more strongly
associated with adversities that are more behaviorally-attributed. We
have treated the ratings as suggestive of relative degree of behavioral
dependence between adversities, without imbuing absolute meaning to
the ratings. Finally, our models imperfectly control for socioeconomic
disadvantage, since parental income is measured at different points in
respondents’ lives. Concerns about confounding are somewhat abated
by the consistency of several results in within-family models.

PGIs have become a vital product from the GWAS of complex dis-
eases. However, not only has GWAS been more slowly successful with
depression compared to many other traits, but the actual insights that
GWAS results have provided in terms of elucidating causal pathways for
depression have been far fewer than earlier hoped (Freese and
Baer-Bositis, 2019; Ormel et al., 2019). Part of the elusiveness is due to
some significant part of this genetic etiology representing different ways
that genetic differences influence the relationship between depressive
behaviors and the environment. This study advances our understanding
of depression by illuminating some of the environmental pathways that
might connect genetic influences to depression. Understanding how and
why genetic differences matter encourages social scientists to think
afresh about the social processes underlying inequality. Previous
research has demonstrated that part of the answer may be found in
expected interactions between genetic vulnerabilities and socioeco-
nomic (dis)advantage. However, genes may also influence behaviors —
including use of language, perceptions, and tie formations — in profound
ways. Such variations call for attention to processes of stratification that
are “constructed and enacted in proximate contexts” via a range of social
psychological pathways (McLeod, 2023). Our findings also have impli-
cations for research on social institutions, since individual behaviors are
constrained by prevalent social rules and can only translate into
particular outcomes within specific social settings (Giddens, 1984;
Jepperson and Meyer, 2011). As such, even if genetic proclivities
encourage certain dispositions, social meanings and interpretations are
contingent upon the historical cultural setting. This idea is neatly
illustrated in research by Herd et al. (2019), which demonstrates that the
PGI of educational attainment has become more predictive for American
women over time with the liberalization of gender norms. Others show
that differences in welfare state regimes modulate the depressive effects
of adversities (Levecque et al., 2011). Similarly, changes in the broader
social context — including cultural understandings of mental health,
medical advances, economic conditions, and institutional arrangements
— can dramatically alter how genetic differences may be implicated in
our well-being.
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Appendix A. Prior Research on Mental Health Effects of Adversities

In the following studies, the outcomes include mental health indices, clinical depression
diagnoses, subjective well-being measures, suicidal ideation, and suicide.

Table Al. Research studies asserting a negative causal effect of selected adverse events and

experiences and mental health

Adversity

Research studies

Parent death

Cross-sectional study with matched controls (Gray et al. 2011); panel
study (Moor and de Graaf 2016); event analysis of hospital admissions
for depression (Berg, Rostila, and Hjern 2016)

Parent incarceration

Panel study (Gaston 2016); cross-sectional study (Turney 2021)

Sibling death

Cross-sectional study with matched controls (Bolton et al. 2016);
panel study (Rostila, Saarela, and Kawachi 2013)

Child’s serious illness

Meta-analysis (Cousino and Hazen 2013); cross-sectional study
(Cramm and Nieboer 2011)

Child’s divorce

Panel studies (Pillemer et al. 2017; Tosi and Albertini 2019)

Child death

Panel studies (Moor and de Graaf 2016; Umberson and Donnelly
2021)

Spouse death

Prospective studies (Carnelley, Wortman, and Kessler 1999; Fried et
al. 2015); panel study (Lin et al. 2019)

Death of close friend, early

Cross-sectional study (Herberman Mash, Fullerton, and Ursano 2013);
panel study with matched controls (Liu, Forbat, and Anderson 2019)

Violent crime victimization

Panel study with matched controls (Hochstetler et al. 2014); cross-
sectional study (Cohen 2008);

Physical abuse, childhood

Effect of childhood physical abuse on adult depression in WLS
(Springer et al. 2007). Meta-analysis (Lindert et al. 2014).

Sexual abuse, childhood

Meta-analyses (Lindert et al. 2014; Paolucci, Genuis, and Violato
2001)

Sexual abuse, adulthood

Meta-analysis (Chen et al. 2010); cross-sectional study (Boyle 2017)

Partner abuse

Longitudinal study (Ouellet-Morin et al. 2015); meta-analysis
(Golding 1999)

Cancer

Matched controls (Binder and Coad 2013); panel study (Deimling et
al. 2002)
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Diabetes

Meta-analyses (Nouwen et al. 2010; Rotella and Mannucci 2013)

Disability, childhood

Panel study (Latham 2015); cross-sectional study (Ding et al. 2008)

Disability, current

Panel studies (Mandemakers and Monden 2010; Oswald and
Powdthavee 2008; Turner and Noh 1988)

Obesity

Prospective study (Roberts et al. 2003); meta-analysis (Luppino et al.
2010)

Pain medication abuse

Matched controls (Scherrer et al. 2014); Mendelian Randomization
(Rosoff, Davey Smith, and Lohoff 2021)

Alcohol abuse

Prospective study (Wang and Patten 2002); panel study (Aneshensel
and Huba 1983)

Dropping out of college

Panel study (Liem, Lustig, and Dillon 2010); instrumental variable
analysis (Oreopoulos 2007). Both examine high school
dropout/completion.

Incarceration

Panel studies (Bacak, Andersen, and Schnittker 2019; Sugie and
Turney 2017)

Divorce

Panel studies (Kalmijn and Monden 2006; Lin et al. 2019)

Unemployment

Panel studies (Burgard, Brand, and House 2007; Dooley, Prause, and
Ham-Rowbottom 2000); national cohort study (Hakulinen et al. 2019)

Disrespectful/insulting events

Lab experiment (Sawyer et al. 2012); panel study (Finch, Kolody, and
Vega 2000); cross-sectional study (Kessler, Mickelson, and Williams
1999)

Natural disaster exposure

Cross-sectional study (Moore and Friedsam 1959); meta-analyses
(Beaglehole et al. 2018; Tang et al. 2014); panel study (Raker et al.
2019)

Physical unattractiveness

Cross-sectional study (Umberson and Hughes 1987); meta-analysis
(Langlois et al. 2000)
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Appendix B. Definition and Measurement of Adversities
1. Parent death

Add Health
At least one of the respondents’ biological or social parent died by Wave 5. Derived from the
following four survey questions:

- Is your biological father still alive?

- [We would like to know about the man you feel raised you. This may be a step-father,
adoptive father, grandfather, etc. If you have more than one father figure, choose the one
who is most important to you.] Is your father figure still alive?

- Is your biological mother still alive?

- [We would like to know about the woman you feel raised you. This may be a step-mother,
adoptive mother, grandmother, etc. If you have more than one mother figure, choose the
one who is most important to you.] Is your mother figure still alive?

WLS
Death of parent before age 37 (median age in Add Health W5). Derived from mother and
father’s year of death.

2. Parent incarceration:

Add Health
At least one of the respondents’ biological or social parents was incarcerated for some time by
Wave 5. Derived from the following 4 survey questions:

- Has your biological father ever spent time in jail or prison?

- [We would like to know about the man you feel raised you. This may be a step-father,
adoptive father, grandfather, etc. If you have more than one father figure, choose the one
who is most important to you.] Has your father figure ever spent time in jail or prison?

- Has your biological mother ever spent time in jail or prison?

- [We would like to know about the woman you feel raised you. This may be a step-mother,
adoptive mother, grandmother, etc. If you have more than one mother figure, choose the
one who is most important to you.] Has your mother figure ever spent time in jail or
prison?

3. Sibling death

Add Health
At least one of the respondents’ biological/half/step siblings had died by Wave 5. Derived from
the following questions:

- How many brothers and sisters do you have, both living and deceased?

- How many of those [above-mentioned] siblings have died?
Legitimate skips and don’t knows are coded as missing, except in cases where the respondent
reported having a deceased sibling in the previous wave. The sample includes only includes
respondents who had at least one sibling.
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WLS
Total number of living siblings is less than total number of siblings ever born by Wave 3. Based
on the following items:
- Total number of living siblings.
- Total number of siblings.
The sample only includes respondents who had at least one sibling.

4. Child’s illness

Add Health
Binary indicator of whether the first 6 of the respondents’ children have any of the following 15
serious disabilities or illnesses:
- Deafness
- Speech problems
- Limited sight
- Learning/developmental delay
- Chronic respiratory condition
- Chronic heart condition
- Sickle cell anemia
- Seizures
- Bone/joint problems
- Cerebral palsy
- Cystic fibrosis
- Cancer
- Hemophilia
- HIV/AIDS
- Diabetes

Although data on asthma and allergies were also collected, we excluded these conditions because
of the high rate of prevalence and relatively mild nature of these conditions compared to those
included above. We also excluded ADHD because it is a psychiatric condition and may have
some genetic correlation with depression. This analysis only includes respondents with at least
one reported child.

WLS
By Wave 6, one or more of the respondents’ children had a serious illness or accident. Based on
the following question:
- Has one of your children ever had a life-threatening illness or accident?
This analysis only includes respondents with at least one reported child.

5. Child’s divorce
WLS
By Wave 6, one or more of the respondents’ children was divorced. Based on the following

question:
- Has one of your children ever been divorced?
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This analysis only includes respondents with at least one reported child.
6. Child death

WLS
For up to 10 children of the respondent included in the roster, whether any had died by Wave 6.
Based on the question:
- Is the Participant’s N-th child alive?
This analysis only includes respondents with at least one reported child.

7. Spouse death

WLS
Widowed at least once by Wave 6 vs. currently married. This measure is derived from the
following variables:
- Marital history as of 2011
- Status of 197x marriage by 2011
- Status of 199x marriage by 2011
- Status of 200x marriage by 2011
This analysis only includes respondents who have ever been married.

8. Death of a close friend

WLS
Whether a close friend of the respondent died before the respondent was age 37 (median age of
Add Health respondents in the last survey wave). Based on the question:

- Has aclose friend ever died?

9. Violent crime victimization

Add Health
Binary indicator of whether R was a victim of (non-sexual) violent crime in the past year, in
Wave 5. This variable is based on 4 questions:
- Indicate whether or not any of these things happened in the past 12 months:
o Someone pulled a knife or gun on you.
o Someone shot or stabbed you.
o Someone slapped, hit, choked, or kicked you.
o You were beaten up.

10. Physical abuse in childhood

Add Health
Binary indicator of physical abuse victimization, up till age 18, as reported in Wave 4. This
variable is based on the question:
- Before your 18th birthday, how often did a parent or adult caregiver hit you with a fist,
kick you, or throw you down on the floor, into a wall, or down the stairs?
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WLS
Binary indicator of physical abuse victimization, up till age 18, as reported in Wave 5. Based on
the following questions:
- Up-until you were 18, to what extent did your father slap, shove or throw things at you?
- Up-until you were 18, to what extent did your father treat you in a way that you would
now consider physical abuse?
- Up-until you were 18, to what extent did your mother slap, shove or throw things at you?
- Up-until you were 18, to what extent did your mother treat you in a way that you would
now consider physical abuse?

11. Sexual abuse in childhood

Add Health
Binary indicator of sexual abuse victimization, up till age 18, as reported in Wave 4. This
variable is based on the question:
- [Before your 18th birthday] How often did a parent or adult caregiver touch you in a
sexual way, force you to touch him or her in a sexual way, or force you to have
sexual relations?

WLS
Binary indicator of sexual abuse victimization, up till age 18, as reported in Wave 5. Based on
the following questions:
- Up-until you were 18, to what extent did your father have oral, anal or vaginal sex with
you against your wishes?
- Up-until you were 18, to what extent did your father use physical violence during an
unwanted sexual act with you?
- Up-until you were 18, to what extent did your father treat you in a way that you would
now consider sexual abuse?
- Up-until you were 18, to what extent did any other person have oral, anal or vaginal sex
with you against your wishes?
- Up-until you were 18, to what extent did any other person use physical violence during
an unwanted sexual act with you?
- Up-until you were 18, to what extent did any other person treat you in a way that you
would now consider sexual abuse?

12. Sexual abuse in adulthood

Add Health
Binary indicator of whether respondent was ever forced into sexual activity by a non-
parent/caregiver by Wave 5. Based on the question:
- Have you ever been physically forced to have any type of sexual activity against your
will? Do not include any experiences with a parent or adult caregiver.
Respondents who reported having experienced sexual assault in Wave 4 were also considered
positive cases.
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13. Partner abuse

Add Health
Whether the respondent has been physically abused by current romantic partner in the past year.
The measure is based on two survey questions (Wave 5):

- [No matter how well a couple gets along, there are times when they disagree or fight.
Couples have many ways of settling their differences. Please indicate how often each of
the following things has occurred in your relationship. If the length of this relationship is
less than 12 months, think of the entire length of the relationship.] In the last year of this
relationship, how often did your partner push or shove you, or throw something at you
that could hurt? [If respondent said this did not happen in past 12 months but did happen
before then, it is considered a positive response.]

- Inthe last year of this relationship, how often did your partner slap, hit or kick you? [If
respondent said this did not happen in past 12 months but did happen before then, it is
considered a positive response.]

The analysis is restricted to respondents who had a romantic partner in Wave 5.

WLS
Binary indicator of whether the respondent has ever been physically abused by a romantic
partner by Wave 6. Based on the following question:
- Has your spouse or partner ever treated you in a way that some would think of as
physical abuse?

14. Cancer:

Add Health
Whether the respondent has ever been diagnosed with cancer by Wave 5. Based on the following
question:
- Has a doctor, nurse, or other health care provider ever told you that you have or had
cancer or lymphoma or leukemia (do not include skin cancer, except melanoma)?
Respondents who reported being diagnosed in waves 3 or 4 are also considered positive cases.

WLS
Whether the respondent has ever been diagnosed with cancer by Wave 6. Based on the following
question:
- Has a doctor ever told Participant they have cancer or a malignant tumor, not including
minor skin cancers?

15. Diabetes:

Add Health
Whether the respondent has ever been diagnosed with diabetes (excluding those diagnosed
during pregnancy) by Wave 5. Based on the following question:
- Has a doctor, nurse, or other health care provider ever told you that you have or had high
blood sugar or diabetes [female: When you were not pregnant.]
Respondents who reported being diagnosed in waves 3 or 4 are also considered positive cases.
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WLS
Whether the respondent has ever been diagnosed with diabetes by Wave 6. Based on the
following question:

- Has a doctor ever told Participant they have diabetes?

16. Disability in childhood

Add Health
Whether the respondent had a permanent condition in Wave 1 that limited their physical ability.
This variable is derived from the following questions:
- Do you have difficulty using your hands, arms, legs, or feet because of a permanent
physical condition?
- Do you use a cane, crutches, walker, medically prescribed shoes, wheelchair, or scooter
to get around because of a permanent physical condition?
- Do you use a brace for your hand, arm, leg, or foot because of a permanent physical
condition?

17. Disability, current

Add Health
Whether or not the respondent is limited “a lot” in climbing several flights of stairs vs. “a little”/
“not limited”. Based on the following question in Wave 5:

- How much does your health now limit you in climbing several flights of stairs?

WLS
The respondent has a disability that limited their activity. Derived from the following questions
in Wave 4:

- Does respondent have any long-term physical or mental condition, illness or disability
which limits what he/she is able to do, or which is likely to limit his/her activities in the
future?

- What is respondent’'s most serious limiting condition?

We excluded those who reported depression, anxiety, or emotional/psychological problems as
the most serious limiting condition.

18. Obesity

Add Health
The respondents’ BMI was >30 in Wave 5. This measure was derived from weight and height
variables.

WLS
The respondents’ BMI was >30 in Wave 6. This measure was derived from weight and height
variables.

19. Pain medication abuse
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Add Health
During past month, the respondent took unprescribed pain medication in Wave 5. This measure
is based on the following survey question:

- Inthe past 30 days, which of the following types of prescription drugs have you taken
that were not prescribed for you, taken in larger amounts than prescribed, more often
than prescribed, for longer periods than prescribed, or that you took only for the feeling
or experience they caused? Pain killers or opioids, such as Vicodin, OxyContin, Percocet,
Demerol, Percodan, or Tylenol with codeine.

20. Alcohol abuse

We use here the definition of “heavy alcohol use” as 5+ incidences of binge drinking in the past
month, where binge drinking is defined as having 4+ drinks on a single occasion for women and
having 5+ drinks on one occasion for men (SAMHSA 2022). This definition differs from
diagnostic criteria for “alcohol use disorder”, which also takes into consideration alcohol-related
consequences for the individual (Kranzler and Soyka 2018). Given that our definition is more
expansive, we may be including cases that do not necessarily suffer from alcohol dependence.
Due to data limitations, we cannot also examine alcohol use disorder.

Add Health
In Wave 5, on 5+ occasions during the past month, the respondent had 5+ drinks (4+ for women)
per occasion. Constructed from multiple survey questions.

WLS
In Wave 6, on 5+ occasions during the past month, the respondent had 5+ drinks per occasion
(men and women were asked the same question). Constructed from multiple survey questions.

21. College dropout

Add Health
By Wave 5, the respondent has some post-high school education, but no post-high school degree.
Based on the following questions:

- What is the highest level of education that you have achieved to date?

- Areyou currently attending a college, university, vocational/technical school where you

take courses for academic credit?

This analysis excludes respondents who are currently enrolled and do not already have a college
degree.

WLS
By Wave 4, the respondent had some post-high school education, but no post-high school
degree. Based on the following items:

- Summary of ever attended college.

- Level of highest degree since high school.
We used Wave 4 data for this variable because education is unlikely to increase for any
substantial number of participants after this point in the life course.
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22. Incarceration:

Add Health
Whether the respondent was ever incarcerated by Wave 5. Based on the following question:
- Have you ever served time in jail, prison, juvenile detention center, or other correctional
facility?
Legitimate skips were coded as didn’t go to prison; non-response was coded as missing data.
Respondents who reported being incarcerated in Wave 4 were considered positive cases.

WLS
Whether the respondent was ever incarcerated by Wave 6. Based on the following question:
- Have you ever been incarcerated?

23. Divorce/separation

Add Health
Indicates whether the respondent was divorced, separated, or ever divorced, vs. married in Wave
5. This variable is derived from the following survey questions:

- Are you currently married, widowed, divorced, separated?

- How many different persons have you ever married? Be sure to include your current

spouse if you are married now. If you have never been married, enter 0.

We assumed that those who were currently married and reported having married more than once
were previously divorced. While some of the previous marriages may have ended in widowhood,
the proportion of widows is likely to be small because this is a young sample. This analysis only
includes respondents who were ever married.

WLS
Divorced or separated at least once by Wave 6 vs. currently married or widowed and never
divorced/separated. This measure is derived from the following variables:
- Marital history as of 2011
- Status of 197x marriage by 2011
- Status of 199x marriage by 2011
- Status of 200x marriage by 2011
This analysis only includes respondents who were ever married.

24. Unemployment

Add Health
Whether the respondent was unemployed vs. employed at the time of interview in Wave 5.
Based on the following survey questions:

- Are you currently working for pay?

- Which one of the following categories best describes what you are doing now?
Respondents are considered unemployed if in response to the second question they identify
themselves as unemployed, regardless of whether they are currently looking for work. This
analysis excludes those who are not in the labor force.
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WLS

Labor force status in Wave 3 is unemployed vs. employed. This is a constructed measure
available in WLS files, which is derived from 10+ survey items. This analysis excludes those
who are not in the labor force. We use Wave 3 data because this variable is not included in other
waves. Mean age in Wave 3 is 36 years.

25. Disrespectful/insulting events

Add Health
Binary indicator of whether the respondent feels sometimes or often treated with less respect
than others vs. rarely/never feels treated with less respect. Derived from the following question
in Wave 5:
- Inyour day-to-day life, how often have any of the following things happened to you? You
are treated with less courtesy or respect than other people.

WLS
Binary indicator, based on the following survey question in Wave 6:
- Inthe past 12 months, has anyone insulted you or put you down?

26. Natural disaster exposure

WLS
Binary indicator, based on the following survey question in Wave 6:
- Have you ever experienced a life-threatening flood, fire, storm, or some other disaster?

27. Physical unattractiveness

Add Health
Attractiveness rating by interviewers, averaged across Waves 1, 3, and 4 is below the 10th
percentile.

WLS

Average attractiveness rating by independent coders, based on yearbook photos, is below the
10th percentile. Ratings were normalized within coders.
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Appendix C. Measurement Error Correction

The main paper reports logit estimates based on Simulation-Extrapolation method.
SIMEX operates by first creating simulated datasets with increasing additive measurement error
to predict how the coefficient of interest changes with measurement error; based on this
projection, it then estimates how the coefficient will change if the error was instead reduced. To
implement SIMEX, we need to specify the suspected error variance in the PGI. We estimated
this variance using the following expression (Conley et al. 2016):

Var(e) = Var(PGI) + h? = Var(trait) ... (CD

The variances of the PGI and the trait are set to 1 (after standardization). h? is the
additive SNP heritability estimate from GWAS, which here is 0.056 (Becker et al. 2021). We
implement SIMEX using the Stata software developed by Hardin, Schmiediche, and Carroll
(2003). We present standard errors derived from 1,000 bootstraps.

SIMEX does not permit sampling weights. In the sensitivity analysis below, we provide
estimates uncorrected for measurement error. For Add Health, these estimates are also weighted
and survey design-corrected. To correct for survey design, we accounted for sampling
stratification region (region), clustered by the primary sampling unit (psucid), and weighted the
analysis by the cross-sectional sampling weight in wave 5 (weight_cs5). Weights were not
needed for WLS analyses. These results are largely consistent with the unweighted estimates.
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Uncorrected and Weighted Estimates for Add Health

Table C1. Weighted Logit Regressions of Probability of Adversity in Add Health (uncorrected for measurement error)

Parent Parent Sibling Child's Physical Sexual Sexual Crime Partner Cancer Diabetes Disability DisabilityObesity Pain Alcohol College Incarcer. Divorce Unemp. Disrespec Unattractiv

death  jailed death illness abuse, abuse, abuse victim abuse , , current med. abuse  dropout t e
child child childhoo Abuse

Depression ‘

PGI .06 .30*** .03 22%x* - 26%** 15 .18* .24* 27*** .09 .24* .02 34*x*  15%*  28** (05 13 23F* 0 20%*  34** 21%** Q7
(06) (06) (09) (06) (07) (A1) (08)  (11)  (08)  (13) (11) (11) (A1)  (05)  (10) (08)  (07) (0O7) (06) (11) (05)  (.07)

Female -.02 -.08 .36* S57*** .08 1.17%** 2.13*** -25 -.27 89**  -.07 31 .03 .08 -.07 S I5FFF - ALRR -1.40%%* .02 40 .04 -.24
(12) (18 (17)  (13) (13) (27) (19 (200 (14 (29 (2) (23) (22 (09 (18 (13) (14 (13) (100 (28) (1)  (16)

Age 10**  -.06 A2** .09* .03 .08 .06 .03 -.01 .07 -.01 .10* .04 .04 -.03 .01 .01 .04 A5***  -08 .01 -.03
(03) (04 (04 (03) (03) (06) (03) (06) (03) (06) (05 (05 (05  (03) (05 (04 (04 (03) (03) (06) (03) (05

’::;ge.nt ed.

(SD) -15%  -24%* _37*** 01 -.09 -.08 -.13 -.18 -.08 .03 -.15 .30* -.16 -19%* .25 05 SA40F*x _23*x L 21**  _36**  -10 -.22*
(07)  (08) (08) (07) (07) (12) (07) (14) (08)  (14) (13) (12)  (11)  (0B)  (10) (07) (08)  (08)  (06) (13) (06)  (.11)

income

(SD) -52%*% - 89*F*F* 12 .04 -.36** -51 -.22 -.07 .02 -.28 -.09 -.49* -.26 -.18 -.15 A1 -41*%*  -50** -27* .03 -29%*%  -26
(16) (18 (15  (08)  (13) (29) (13) (1) (08) (200 (22 (249) (24 (1) (15 (O7) (120 (18) (13) (13) (100 (19)

Constant -4.74%** 16 S7.07%** -4.79*%** 2 78*  -6.84** -554*** -405 -1.43 -6.72** -2.50 -7.10%** -4.71*  -2.11* -1.44 -2.17 -1.20 -2.60*  -6.24*** - 27 -1.30 -1.40
(1.31)  (1.33) (1.49) (1.32) (1.14) (2.27) (1.31) (2.41) (1.28) (2.49) (1.96) (1.84) (2.02) (.95) (1.83) (147) (154) (1.31) (99) (2.10) (1.21) (L75)

N

3284 3261 3082 2367 3333 3328 3330 3273 3230 3331 3336 3345 3337 3318 3333 3341 2592 3344 2659 2958 3283 2920

Note: * p<0.05 ** p<0.01 *** p<0.001. SEs in parentheses. Weighted regressions.

Appendix 14



Uncorrected Estimates for WLS

Table C2. Logit Regressions of Probability of Adversity in WLS (uncorrected for measurement error)

Parent Sibling Child's Child's Child's Spouse Friend's Phy. Sexual Partner Cancer Diabetes Disability Obesity Alcohol College Incarcer. Divorce Unemp Disrespec Natural Unattractiv
death  death  illness divorce death  death  death  abuse, abuse, abuse , current abuse  dropout t disaster e
child  child
Depression
PGI
.00 .05 .07* A1%** .06 .03 .03 A5**F* - 10* A7*** .05 A5FERE 21 xx 12%*%* 07 A7FRR 21%% 0 13%* 13 A1** .05 -.07
(05 (04  (03) (03) (04 (03) (03) (03) (05 (05 (03) (03) (03)  (03) (09) (03) (08  (03) (09) (04  (03) (.06)
FEMAE  Gpmor  3gwwe 25kex  gQeee 3geer 10geer 4gRer 4QRer L3LRer 1345 125 4gee 04 - 23XKK BGRRK JPk ] TRk GORIK  QIARK  AGRRK L DGkkk D
(09)  (07) (06) (05 (O7) (O7) (05 (05 (12 (11) (06) (06) (0O7) (05 (32 (O7) (18 (05 (18  (O7)  (07) (11)
Age
g _.05*** .03* .04*** .09*** .08*** .13*** _.00 .01 _.06*** _.04*** '05*** .03*** .04*** _.02*** _.07*** .01 _.07*** .03*** _'02 _.07*** .OO .07
(.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01) (.02) (.01) (.02) (.01) (.04) (.01) (.01) (.06)
Avg.
parent ed.
(SD) -.06 -.25%*%* - 05 -18%** - 11**  -.07 -.05 -.07* -.08 .04 .03 -11*%*  -.09* - 13%** - 12 -.29%** 02 .03 -13 .04 .01 -.16*
(05) (04 (03) (03) (04 (04 (03) (03) (06) (05  (03) (03) (04  (03) (100 (04 (08  (03) (10) (04  (04) (06)
Parent
income
(SD) -.00 -15%* 04 .05* -10*  -.03 -.04 -.03 .02 -.04 .06 -08*  -.02 -.03 -01 -13**  -05 .04 -.03 .06 -06  -34%**
(05) (05  (03) (03) (05 (04  (03) (03) (05 (05  (03) (04 (04  (03) (100 (04 (09) (03) (1) (03)  (04) (10)
Constant -
1.53*  -4.08*** -3.88*** -6.31*** -8,13*** 11.96***.25 -1.12* .73 -.59 -5.27*** -3.64*** -4 40*** 1.39** 1.32 -1.35%  2.35%  -2.95%**.2.42 3.36*** -1.68**-7.85
(73)  (98)  (54) (49) (66)  (67)  (45) (47) (80) (75 (54  (53) (60) (44  (1.20) (56)  (1.05) (46) (2.60) (55)  (58) (4.28)
N
4119 5448 6455 6352 7162 7438 6400 6562 6504 6509 7705 7701 7128 6588 7669 3942 6518 6834 4414 6366 6408 4052

Note: * p<0.05 ** p<0.01 *** p<0.001. SEs in parentheses.
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Appendix D. OLS Regressions Predicting Depressive Symptoms (full results)
These analyses are unweighted to maintain consistency with SIMEX analyses.

Add Health

Table D1. OLS Regressions of Depressive Symptoms in Add Health

Parent Parent Sibling Child's Phy. Sexual Sexual Crime Partner Cancer Diabetes Disability Disability Obesity Pain Alcohol College Incarcer. Divorce Unemp. Disrespec Unattractiv
death  jailed death illness abuse, abuse, abuse victim abuse , , current med. abuse  dropout t e
child child childhood Abuse

Adversit
Y 0.19*** 0.36*** 0.19*** 0.26*** 0.48*** (0.34*** (0.46*** (0.87*** 0.63*** 0.41*** 0.23** (.05 0.84*** (.05 0.62*** 0.16** 0.11*  0.43*** 0.36*** 0.81*** 0.66*** 0.27***

(0.04) (0.05) (0.06) (0.05) (0.08) (0.05) (0.05) (0.08) (0.05) (0.09) (0.07) (0.08) (0.08) (0.04) (0.07) (0.05) (0.05) (0.05) (0.04) (0.08) (0.04) (0.07)

Female 0.05 0.05 0.04 0.03 0.03 0.05 -0.02  0.06 0.06 0.04 0.05 0.05 0.05 0.05 0.05 0.07 0.02 0.12*** 0.04 0.05 0.02 0.06
(0.04) (0.04) (0.04) (0.04) (0.03) (0.03) (0.04) (0.03) (0.03) (0.04) (0.03) (0.03) (0.03) (0.04) (0.03) (0.04) (0.04) (0.04) (0.04) (0.03) (0.03) (0.04)

Age -0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.00 0.00 0.00 0.00 0.00
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

s;gﬁt ed.

(SD) -0.04* -0.03  -0.05** -0.07** -0.05** -0.05** -0.05* -0.05* -0.05* -0.06** -0.05** -0.06** -0.04* -0.05** -0.04* -0.06** -0.04 -0.04* -0.04 -0.03 -0.04* -0.06**
(002) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

income

(SD) -0.03 -0.03  -0.03 -0.06** -0.04* -0.04 -0.04* -0.04* -0.04* -0.04* -0.04* -0.04* -0.04* -0.04* -0.04* -0.04* -0.03 -004 -004* -002 -0.02 -0.03
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

Constant -001 -031 -017 -025 -0214 -012 -0.11 -0.08 -0.24 -0.03 -0.07 -0.07 -0.10 -0.12  -012 -0.08 -0.10 -0.13 -0.29 -0.25 -0.20 -0.19
(0.36) (0.36) (0.36) (0.42) (0.35) (0.35) (0.35) (0.35) (0.35) (0.36) (0.36) (0.36) (0.35) (0.36) (0.35) (0.36) (0.39) (0.35) (0.38) (0.35) (0.34)  (0.39)

RS 0.02 0.03 0.01 0.03 0.02 0.03 0.03 0.04 0.05 0.02 0.01 0.01 0.04 0.01 0.04 0.01 0.01 0.03 0.04 0.04 0.09 0.02

N

3297 3271 3096 2378 3340 3344 3343 3285 3241 3345 3349 3357 3350 3329 3344 3353 2607 3356 2664 2967 3295 2934

Note: * p<0.05 ** p<0.01 *** p<0.001. SEs in parentheses. Unweighted regressions.

Appendix 16



WLS

Table D2. OLS Regressions of Depressive Symptoms in WLS

Parent  Sibling Child's Child's Child's Spouse Friend's Phy. Sexual Partner Cancer Diabetes Disability Obesity Alcohol College Incarcer. Divorce Unemp Disrespec Natural Unattractiv

death  death illness divorce death death  death  abuse, abuse, abuse , current abuse  dropout t disaster e
child _ child
Adversity
-.05 .04 .05 J2%x 17 01 21F*% 30*** 43*%** 01 23FFE . Jxxx 13 21 J18x*x GyFkk plxkxk 30** 49*** (08* .07
(04) (04 (03) (03) (04 (04 (03) (03) (06) (06) (03) (04 (04  (03) (1) (04 (11) (03) (1) (04  (03)  (06)
Female
.13*** .13*** '11*** .11*** '12*** '10*** '10*** '12*** '09*** .07** .11*** .13*** .11*** .12*** .12*** 06 .14*** '10*** '10** 'Og*** .12*** .12***
(03)  (03) (03) (03) (03) (03) (03) (03) (03) (02) (02) (02) (03)  (03) (02) (03) (02) (03) (03) (02)  (03) (03)
Age
9 .00 .02**  -.00 -.00 .00 .00 .00 .00 .00 .00 .00 -.00 .00 .00 .00 -01*  -.00 .00 03*** 01 -.00 .08***
(00)  (01) (00) (00) (00) (0O) (0O0) (0O) (0O) (0O) (OO) (0O) (OO)  (0O) (OO) (O1) (OO) (OO) (01) (0O)  (00) (02)
Avg. parent
ed. (SD)

S 06*%*% - 06*F*F - 0B*F* - QBF** - Q7F*F - Q7F*F - 06%FF - 06%F* - 06%*F* - 06*F* % - 06*F** - 06*F** - 06*** - (05*** - 06%** -02 S06***x - Q7*F* - 06*F* - 06*F*F* - 06*F** - Qp*F**

(02) (02) (01) (01) (01) (O1) (01) (01) (O1) (O1) (O01) (O01) (O1)  (O1) (01) (02) (O01) (O1) (02) (01)  (01) (02
Parent income
(SD)

00  -03* -02 -02 -02 -02 -03* -02 -02 -02 -02* -02 -02  -02 -02 -0L -02 -02 -02  -03% -02  -03*
(02) (01) (O01) (01) (01) (01) (O1) (01) (01) (O1) (01) (01) (O1)  (01) (O01) (01) (01) (O1) (01) (01)  (01) (.O1)

constant o6 aa7er 07 04 -17 14 -32  -36  -30 17  -10  -07  -15 -1l  -11 59  -10  -23  -206%-60% 05  -5.65%
(30)  (39) (26) (26) (27) (26) (27) (26) (26) (26) (26) (26) (29)  (26) (26) (36) (25) (27) (52) (26) (26) (L35)

Rsa 02 01 0L 0L .01 02 0L .02 02 02 .01 .02 .02 01 01 02 .02 .02 .02 .04 01 .02

N

3632 4697 6291 6193 6103 6333 5729 5869 5814 6341 6566 6563 6107 6324 6536 3440 6349 5837 3792 6190 6247 3497

Note: * p<0.05 ** p<0.01 *** p<0.001. SEs in parentheses. Unweighted regressions.
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Appendix E. OLS Regressions Predicting Depression Incidence

The figures below summarize the coefficients from linear probability models predicting ever being diagnosed with depression (Add Health, Wave 5)
or ever experiencing a depressive episode (WLS, Wave 5). These analyses are unweighted to maintain consistency with SIMEX analyses.

Table E1.

Table E1. OLS Regressions of Probability of Depression Diagnosis in Add Health (Wave 5)

Parent Parent Sibling Child's Phy. Sexual Sexual Crime Partner Cancer Diabetes Disability Disability Obesity Pain Alcohol College Incarcer. Divorce Unemp. Disrespec Unattractiv

death  jailed death illness abuse, abuse, abuse victim abuse , , current med. abuse  dropout t e
child _ child childhood Abuse
Adversity
05%* Q5% Q7F* 1 2%Hk 7REER Q7xRx Q@EEE 24%kx Jgrxx 1@%** 16%** 06 B4xEx 04** 25***  O5* .05* 5FHR 8RRk 0FFK ITFRE 09F*
(02)  (02) (03) (02) (02) (04 (02) (04 (02) (04 (03) (04 (04 (02) (03) (02) (02) (02) (02) (04 (02)  (03)
Female . 14*** . 14*** . 15*** . 16*** . 14*** .13*** .10*** . 15*** . 15*** . 14*** . 14*** . 14*** .14*** . 15*** . 14*** . 15*** . 13*** . 17*** .14*** .15*** . 14*** . 15***
(.02) (.02) (.02) (.02) (.02) (.02) (.02) (.02) (.02) (.02) (.02) (.02) (.02) (.02) (.02) (.02) (.02) (.02) (.02) (.02) (.02) (.02)
Age -.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00
(00)  (00)  (00) (01) (00) (00) (0O) (0O) (0OO) (0O) (OO) (OO)  (0O)  (00) (0O) (0O) (0O) (0O) (00) (0O) (0O)  (O0O)
Avg.
parent ed.
(SD) .01 .02 .01 .00 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 -.00 .01 .02* .02 .01 .01
(01 (01) (01  (01) (O1) (01 (01 (O1) (01 (01 (O1) (O1)  (O01)  (01) (O1) (O1) (O1) (O1) (01) (O1) (O1)  (OD)
Parent
income
(SD) -.00 -.00 -.00 -.01 -.00 -.00 -.01 -.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 -.00 .00 -.00 -01 .00 -.00 -.00
(.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01)
Constant .33* 22 .37* .29 31 31 .33* .27 .26 .36* .34* .35* .34* .33* .32 .34* .34 .33* .34 .26 .28 .30
(18) (18 (17 (19 (16 (16) (16) (16) (16) (16) (16) (16) (16)  (16) (16 (16 (18 (16 (18 (17) (16  (17)
R sq.

.03 .04 .03 .05 .05 .04 .07 .04 .05 .03 .03 .03 .05 .03 .05 .03 .02 .04 .06 .04 .05 .03

3325 3300 3124 2401 3373 3368 3371 3315 3271 3374 3380 3386 3380 3358 3374 3384 2625 3385 2687 2993 3324 2960

Note: * p<0.05 ** p<0.01 *** p<0.001. SEs in parentheses. Unweighted regressions.
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Table E2.

Table E2. OLS Regressions of Probability of Depressive Episode in WLS (Wave 5)

Parent  Sibling Child's Child's Child's Spouse Friend's Phy. Sexual Partner Cancer Diabetes DisabilityObesity Alcohol College Incarcer. Divorce Unemp Disrespec Natural Unattractiv
death  death  illness divorce death death death  abuse, abuse, abuse , current abuse  dropout t disaster e
child  child
Adversity
.02 .08*** .02 08***  10***  Q4x**  Q7F** 15FFF 17**x 01 .04* A1xx* 02 .06 .04* .08* 2% 11* 07%** . 06%** .02
(02) (02 (01 (01 (02) (02) (O1) (O1) (02) (02) (O1) (O1) (02) (01) (04) (02) (04 (O1) (04 (02) (02) (03)
Female .10*** .12*** .11*** .11*** .12*** .11*** .12*** .12*** .11*** .10*** .11*** .12*** .11*** .12*** .11*** .11*** .12*** .10*** .11*** .11*** .12*** .12***
(0 (01 (01) (O1) (01) (O1) (01  (01) (O1) (O1) (O1) (O1) (O1) (01) (O1) (02) (01) (O1) (O1) (O1)  (01) (02)
Age
g _.00** _.01* _.01*** -.00** _.01*** _.01*** _.00** _.00** _.00* '.OO** _I01*** _I01*** _'01*** _.01*** _.01*** _.01** -.00** _.01*** _.01** _.00* _.00** _00
(00)  (00) (00) (00) (00) (0OO) (0O) (00) (OO) (OO) (OO) (OO) (OO)  (00) (0O) (OO) (0O) (0O) (OO) (0O)  (00) (O1)
Avg. parent
ed. (SD)
.00 .00 .00 -.00 .01 .01 .00 .01 .00 .00 .01 .01 .01 01 .01 .00 .00 .01 -.00 .00 .00 .00
(6 (01  (01) (O1) (01) (O1) (01  (01) (O1) (O1) (O1) (O1) (O1) (01) (O1) (O1) (O01) (O1) (OD) (O1)  (01)  (O1)
Parent income
(SD) -.00 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 -.00 .01 .00 .01 .01 .01 -.00
(61 (01  (01) (O1) (01) (O1) (01  (01) (O1) (O1) (O1) (O1) (OB) (01) (O1) (O1) (O01) (O1) (O1) (O1)  (01)  (O1)
Constant
'45*** '53** '48*** '46*** '54*** '58*** '40*** '39*** '37*** .43*** .52*** .53*** .54*** .49*** '52*** '55*** '44*** '48*** '66*** '38*** .42*** 23
(12) (17) (10)  (10) (.09)  (.09) (.10) (.10)  (10)  (.09)  (.09)  (.09) (.09) (.09) (.09 (12) (10)  (.09) (.19 (.10) (.10)  (.76)
R sq.
a .02 .03 .03 .03 .03 .03 .03 .03 .03 .04 .02 .03 .03 .03 .02 .03 .03 .04 .03 .03 .03 .02
N
3205 3965 4719 4657 5169 5372 4788 4910 4874 4770 5562 5559 5137 4830 5544 2909 4777 4942 3203 4677 4702 2953

Note: * p<0.05 ** p<0.01 *** p<0.001. SEs in parentheses. Unweighted regressions.
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Appendix F. Logit Regressions Predicting Adversity Incidence

Add Health, Full Sample

Table F1. Logit Regressions of Probability of Adversity in Add Health (log odds)

Parent Parent Sibling Child's Phy. Sexual Sexual Crime Partner Cancer Diabetes Disability Disability Obesity Pain Alcohol College Incarcer. Divorce Unemp. Disrespec Unattractiv

death  jailed death illness abuse, abuse, abuse, victim abuse , , current med. abuse  dropout t e
child  child  adult childhood Abuse

PGI of

GEPIESSION 17w aguex 07 26w A4Teer 18 4R 21 34% 24 350 0L B0R% 23wk 40 00 24%  30eek 3gRes 4ges 41 04
((07)  (10) (11) (09) (08)  (.16)  (11) (.15  (10) (18) (13) (13) (.16) (07)  (13) (.10)  (.09)  (.09)  (08) (17) (.07) (.12)

Female -.03 -.01 14 S57***-06 1.17%** 2.08*** -19 -.24* 1.00*%** .10 -.01 13 -.03 .06 S 8LFRx 4R ] 20% %K 14 21 .16* -.26
(08) (100 (120 (1) (09 (21) (16) (17) (11) (23) (16) (15  (17)  (08) (15 (11) (10) (11) (09) (19  (08)  (14)

Age .08*** - 06* .08* 2% 01 -.04 .01 .03 -.03 .04 .02 .08* .03 .03 -.01 .01 .04 .03 Q4x** 02 .01 -.05
(.02) (03) (03) (03) (03) (05) (03) (.05) (03) (06) (.04) (.04) (.05) (.02)  (04) (03) (03) (.03) (.02) (.04) (.02 (.04)

Avg. parent

ed. (SD) - 18%** - 35x** _20***x 00 -.08 -17 -.10 -17 -12 -.02 -.20* .16 S27F% - 18%** - 28*%** 04 - 35%F* 19** - 23*%** _30**  -.05 -.10
(05  (06) (07) (05 (06) (10) (06) (11) (O6)  (11) (09)  (09)  (09)  (04) (08) (06) (06) (07) (05 (11) (04  (.09)

income

(SD) - A7F* - B1F** - 01 .02 -19%  -32 .07 -11 -.01 -24 -.10 -.18 -.27 -24**  -13 .07 -36%** -32 -.05 .02 -18** 44
(15)  (17)  (07) (06) (10) (.23) (.06) (.19) (06) (15) (11) (.16) (.20) (.08) (10) (.05  (.10) (17) (O7) (23) (.07) (.14)

Constant -4.12*** 56 -5.21***.588***-2.01* -2.63  -3.93***-4.16* -.80 -5.52** -3.48* -589*** -436* -142 -235 -2.20* -2.35* -211* -6.04***-255 -1.53 -.50
(85 (1.03) (1.18) (1.03) (96 (1.73) (1.12) (1.83) (1.09) (2.11) (1.65) (1.48) (1.83) (.74  (148) (1.07) (990 (99 (89 (1.67) (.84 (1.34)

N

3334 3309 3132 2404 3383 3378 3381 3323 3279 3382 3387 3396 3388 3368 3383 3392 2631 3395 2693 3000 3333 2969

Note: * p<0.05 ** p<0.01 *** p<0.001. SEs in parentheses. Unweighted regressions. Estimates corrected for measurement error using SIMEX.
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WLS, Full Sample

Table F2. Logit Regressions of Probability of Adversity in WLS (log odds)

Parent  Sibling Child's Child's Child's Spouse Friend'sPhy. Sexual Partner Cancer Diabetes Disability Obesity Alcohol College Incarcer. Divorce Unemp Disrespec Natural

Unattractiv

death  death  illness divorce death  death death abuse, abuse, abuse , current abuse  dropout t disaster e
child  child
Depression
PGI .01 .08 13* 9% ** 10 .07 .07 27*** 19 32*%** 08 28F**k J7rEx 2%k x 11 B30*F** 37 24%*F* 24 20%* .09 -11
(08)  (06) (06) (05  (06)  (.06) (05) (05  (09) (08) (06) (06) (.06) (05) (18  (07) (14) (05 (14) (07) (.06)  (.10)
Woman .54*** .30*** .25*** .30*** '35*** 1.23*** _'49*** _.40*** 1.31*** 1.34*** _.12* _.48*** 04 _'23*** '2.58*** .33*** _1'71*** '60*** '91*** '45*** _'25*** 28*
(09)  (07) (06) (05) (07) (0O7) (05) (05 (12) (11) (06)  (06)  (.07) (05) (35 (07) (19) (05 (19) (07) (07)  (11)
Age
g _.05*** 03* .04*** ‘09*** .08*** .13*** _OO Ol _.06*** _.04*** .05*** .03*** .04*** _.02*** _.07*** 01 _.08*** .03*** _02 _.08*** 00 08
(01)  (01) (01) (01) (01)  (01) (01) (01) (01) (01) (01) (01) (O1)  (O1) (02) (01) (02) (0O1) (04) (01)  (0O1)  (.06)
Avg. parent
ed. (SD)
-.06 -25%*%* -04 -18** -10*  -.07 -04 -06* -07 .05 .03 -10%* -.08* S A13% - 11 -.29*** 03 .04 -12 .04 .01 -.16*
(.05) (.04) (.03) (.03) (.04) (.04) (03) (.03) (06) (.05) (.03) (.03) (.04) (.03) (.09) (04) (08) (.03) (11) (.04 (.04  (.07)
Parent
i D
income(SD) o5 45+ 04 05+ -10 -03  -04 -03 02  -04 06  -08% -02  -02 -0l  -13* -05 04  -03 .06 06 -34rex
(05)  (07)  (03) (03) (06) (05) (03) (03) (07) (06) (03) (04) (03) (03) (11) (05  (07) (03) (13) (03) (04)  (10)
Constant
1.53*  -4.07*** -3.88*** -6,32*** -8,12*** -11.95*** 26 -1.10* .76 -.60 -5.27%%% -3,65%** -4,42*%** 139** 1.32 -1.41%  2.37*  -2.94***-236  3.37*** -1.68** -7.96
(.74) (.96) (.52) (.47) (.64) (.68) (.44)  (.48) (.80) (.72) (.53) (.49) (.59) (.43) (1.25) (.58) (1.07) (47 (2.77)  (.59) (.60) (4.45)
N
4119 5448 6455 6352 7162 7438 6400 6562 6504 6509 7705 7701 7128 6588 7669 3942 6518 6834 4414 6366 6408 4052

Note: * p<0.05 ** p<0.01 *** p<0.001. SEs in parentheses. Unweighted regressions. Estimates corrected for measurement error using SIMEX.
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Add Health, Women

Table F3. Logit Regressions of Probability of Adversity in Add Health (log odds)

Parent Parent Sibling Child's Phy. Sexual Sexual Crime Partner Cancer Diabetes Disability Disability Obesity Pain Alcohol College Incarcer. Divorce Unemp. Disrespec Unattractiv

death  jailed death illness abuse, abuse, abuse, victim abuse , , current med. abuse  dropout t e
child child adult childhood Abuse
PGI of
depression
10 AL 22 36%*  57*** 13 37 27 A46%* 14 .38* 14 61** 21* .18 .06 .18 A42% .38*** 53 A1 10
(100 (1) (12 (120 (14 (18 (12) (23) (15 (200 (17) (18 (23 (09 (14 (16) (11) (17) (1) (26) (10) (17)
Age
g .06 -.09** .04 J12*%** 03 -.05 -.00 .03 -.03 .07 .03 14* .10 -.01 -.02 .03 -.00 -.05 A2%% % - 03 .02 -.07
(.03) (.03) (.05) (.04) (.04) (.04) (.03) (.06) (.04) (.06) (.06) (.05) (.06) (.03) (.05) (.04) (.04) (.05) (.03) (.07) (.03) (.05)
Avg. parent
.(SD
ed. (SD) -23%% - 33%*x _3@*** (01 -.07 -20*  -.09 -.15 -.10 -13 -34%* 0% -21 -26%** - 34%** (02 - 44%** .20 -.29%%* .24 -.07 -.18
(08) (08 (100 (07) (08)  (10) (06) (17) (09) (11) (1) (11) (12)  (O6) (10) (09) (O7) (13) (O7) (17)  (.06) (.13)
Parent
income
(SD) -39%  -62*** 01 -.03 -34* -32 .08 -.07 -.05 -.27 -.06 -11 -29 -25%  -25 .08 -31*  -14 .03 .07 -14 - 73%*
(.20) (.18) (.07) (.09) (.15) (:29) (.06) (.28) (.09) (.17) (.13) (.20) (.25) (.13) (.15) (.07) (.14) (.33) (.07) (.22) (.07) (.:24)
Constant
-3.23** 1.52 -3.61* -542***-291* -1.09 -1.28 -439 -89 -5.62* -3.97  -8.11*** -6.93** -25 -2.11 -3.49* -129 -79 -5.13***-2.07  -1.77 -.27
(1.23) (1.28) (1.79) (1.33) (1.40) (1.63) (1.13) (2.38) (1.42) (2.37) (235 (2.000 (2.18) (1.04) (1.93) (1.63) (145) (1.96) (1.20)0 (251) (.97 (1.96)
N

1846 1833 1744 1414 1869 1864 1868 1840 1818 1872 1872 1876 1872 1865 1870 1874 1528 1875 1522 1590 1845 1677

Note: * p<0.05 ** p<0.01 *** p<0.001. SEs in parentheses. Unweighted regressions. Estimates corrected for measurement error using SIMEX.
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Add Health, Men

Table F4. Logit Regressions of Probability of Adversity in Add Health (log odds)

Parent Parent Sibling Child's Phy. Sexual Sexual Crime Partner Cancer Diabetes Disability Disability Obesity Pain Alcohol College Incarcer. Divorce Unemp. Disrespec Unattractiv

death  jailed death illness abuse, abuse, abuse, victim abuse , , current med. abuse  dropout t e
child child adult childhood Abuse
PGI of
depression
32%* 40**  -11 -.00 35 31 .93*** 15 27* 45 40 -.18 .33 27*%*%  65*** 15 .30* 38** 4%+ 38 425 .01
(11)  (13) (18 (16) (12) (40) (28) (24) (13) (35) (25 (22) (23) (09 (200 (13) (12) (13) (11) (26) (13) (17)
Age
g A1%** -03 5% 10 -01 .03 12 .03 -.02 -.04 -01 -.00 -.08 .07* -.00 .00 .09* .05 7> 202 -.00 -.03
(.03) (.04) (.05) (.05) (.04) (.13) (.08) (.08) (.04) (.09) (.07) (.07) (.07) (.03) (.06) (.04) (.04) (.04) (.04) (.08) (.04) (.06)
Avg. parent
ed. (SD)
-.10 -.36%** -.16 -.03 -.08 -.07 -.10 -17 -12 .32 -.01 .09 -.35* -.08 -22 .07 -24%*  -18*  -10 -31 -.01 .01
(07) (100 (11) (09  (07) (25) (22) (14) (09) (21) (15 (14) (15  (06) (13) (0O8) (09) (08) (0O7) (16) (07) (.11)
Parent
income
(SD) -59*** _59* .07 12 -.05 -31 -.18 -.19 .03 -.26 -17 -.36 -31 -21* .02 .05 - 43%% - AGF** - 36%*F  -45 -.28* -.25
(.16) (.25) (.18) (.12) (.12) (.50) (.33) (.27) (.12) (.40) (:23) (.:24) (.43) (.08) (.16) (.10) (.16) (.13) (.13) (.33) (.11) (.16)
Constant
-5.29%** .91 -7.79***.514* -122 -503 -8.28* -428 -111 -280 -2.63 -2.98 -42 -2.92%* 267 -1.70  -4.12** -3.24* -7.29***-286 -1.02 -1.32
(1.17) (1.56) (1.86) (2.03) (1.48) (482) (3.22) (2.86) (1.41) (3.61) (247) (255 (2.61) (1.06) (240) (165 (1.47) (145 (150) (3.0 (1.37) (2.09
N

1488 1476 1388 990 1514 1514 1513 1483 1461 1510 1515 1520 1516 1503 1513 1518 1103 1520 1171 1410 1488 1292

Note: * p<0.05 ** p<0.01 *** p<0.001. SEs in parentheses. Unweighted regressions. Estimates corrected for measurement error using SIMEX.
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WLS, Women

Table F5. Logit Regressions of Probability of Adversity in WLS (log odds)

Parent  Sibling Child's Child's Child's Spouse Friend'sPhy. Sexual Partner Cancer Diabetes Disability Obesity Alcohol College Incarcer. Divorce Unemp Disrespec Natural Unattractiv

death  death  illness divorce death  death death abuse, abuse, abuse , current abuse  dropout t disaster e
child child
Depression
PGI .19 .16 12 21%* .02 .09 .03 27*%** 14 29*%* .08 32FxKk AQxHRx P3F* 27 28** 45 26%** 22 .18* A7 -.09
(12)  (09)  (07)  (06)  (08)  (.07) (06) (06) (12)  (09)  (07)  (.08)  (.08) (07)  (52)  (10) (31) (06) (20) (.08) (09) (14
Age
g -.05*** 03 03** [ Q9***  Q8*** 14*** - 00 -.00 SQ7FFx Q4% * 4% ** 04*** 04> - 01 - 17%*F* 03 - 13%*F* 04*** - 06 -.08*** 01 19*
(02)  (02) (01) (01) (01)  (.01) (01) (01) (01) (01) (01) (01)  (01) (01) (05  (01) (03) (0O1) (0O6) (01) (01)  (.08)
Avg. parent
ed. (SD)
-.06 -.33*%** -04 -20%** - 11* -.02 -.02 -.07 -.08 A1 .03 -.08 -.07 -12%*  -.09 -.26%** 01 .07* -.09 -.02 -.05 -.30**
(06) (05  (04) (04)  (06)  (.04) (04) (04) (07) (06) (05 (05  (.05) (04)  (36) (06) (23) (03) (16) (.05 (.06)  (.09)
Parent
income(SD) o, 99 o7 03  -08 -08  -02 -05 03 -0 06  -06 .05 07 -70  -14c -07 02 03 .05 02 -4gEe
(07)  (09)  (04)  (04)  (09)  (04) (04) (04  (09) (06) (04) (05 (04 (05 (69 (07) (20) (03) (17) (04  (06) (12
Constant
2.26*%  -3.20%* -3.21%** -6.49%** -7 14*** .1].31***- 31 -.56 2.47*%* 91 -4,64%** -4 68*** -4,34*** 37 5.24 -2.14** 4.11*  -3.14***1.18 4.39*%** .2.08* -15.66**
(1.13)  (1.21) (72) (75 (91)  (.93) (58) (59) (.88) (91 (7N (74 (10 (53)  (310) (73) (2.02) (61) (411) (71) (85)  (5.79)
N

1887 2908 3470 3411 3782 3929 3416 3541 3508 3503 4071 4069 3783 3507 4057 1901 3526 3661 1838 3408 3453 2181

Note: * p<0.05 ** p<0.01 *** p<0.001. SEs in parentheses. Unweighted regressions. Estimates corrected for measurement error using SIMEX.
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WLS, Men

Table F6. Logit Regressions of Probability of Adversity in WLS (log odds)

ParentSibling Child's Child's Child's Spouse Friend'sPhy. Sexual Partner Cancer Diabetes Disability Obesity Alcohol College Incarcer. Divorce Unemp Disrespec Natural Unattractiv

death death illness divorce death  death death abuse, abuse, abuse , current abuse  dropout t disaster e
child  child
Depression PGI
-21 -01 13 A7 27 -.04 .09 29%** 35 .39* .10 24%%% - 3 x* 20%* .14 .32%**  35% 21%* 28 .24* .01 -.24
(13) (11) (.09) (07) (10) (.12 (.07) (07) (17) (16) (.09) (07)  (.10) (.07) (.18) (.09) (.16) (08 (.26) (11) (.09) (.16)
Age -
g .05**
* .04* 05%**  Q8*** 10*** |12*** -00 .02* -.04*  -03 .06*** .03** 04** -.04*** - 06** -.00 -.06*** .01 .05 -.07*** .00 -.08

(01) (02) (01) (01) (02) (01)  (01) (O1) (02) (02) (0O1) (01) (01)  (01) (02) (01) (02) (01) (04 (01)  (01) (.09
Avg. parent ed. (SD)

-05 -15* -.05 -16%** -.09 -.19* -07 -.06 -.04 -15 .02 -12*  -10 -13** 11 -31*¥** 03 -01 -.16 14> .07 .02

(.07) (.07) (.05) (.04) (.06) (.08) (.04) (04) (12) (11) (.05) (.05)  (.06) (.04) (11) (.05) (.08) (.04) (.18) (.06) (.05)  (.10)
Parent income (SD)

-05 -23 01 .08 -13 .06 -07 -01 -02 -21 05  -10~ -13* 02 02 -11 -04 07 -21 .07 -12% 23

(07) (15) (04) (04) (08) (11)  (04) (05) (18) (A7) (04) (05 (08)  (04) (A1) (08) (07) (04) (25 (05)  (06) (.12
constn 139 4865554 50**.5 7740 05+ 10,845 33 2,005 -71 150 60732555453 227+ 51 31 138 -1O0%* -T.67%% 273 -154 284

(80) (1.41) (.86) (78)  (1.09) (1.04) (64) (80) (1.44) (L57) (73) (69) (94  (65) (1.45) (.89) (L.21) (65) (256) (92)  (.83)  (6.45)
N

2232 2540 2985 2941 3380 3509 2984 3021 2996 3006 3634 3632 3345 3081 3612 2041 2992 3173 2576 2958 2955 1871

Note: * p<0.05 ** p<0.01 *** p<0.001. SEs in parentheses. Unweighted regressions. Estimates corrected for measurement error using SIMEX.
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Appendix G. Additional Analyses of Family Adversities

Gl. Biological parent’s death

As described in Appendix A, we used an expansive definition of parent death in the Add Health
survey, including not only the death of a parent but also a parental mother or father. Our
rationale for this decision was that a substantial proportion of Add Health respondents lived in
diverse family arrangements, and therefore the death of a biological or legal parent alone may
fail to reflect other similar experiences of the respondents who lived in other types of
households. Here we show the results of ancillary analyses where we used a restricted definition
of parent (biological or legal parent).

Table G1. Logit Regressions of Probability of Parent Death in Add Health

Parent death
Depression PGI 0.14
(0.08)
Woman -0.00
(0.08)
Age 0.08***
(0.02)
Avg. parent ed. (SD) -0.10
(0.05)
Parent income (SD) -0.47%**
(0.12)
Constant -4.16%**
(0.75)
N 3292

Note: * p<0.05 ** p<0.01 *** p<0.001. SEs in parentheses. Estimates corrected for measurement error using
SIMEX.
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G2. Single parent household

Our original analyses neglected to consider parental divorce or growing up in single family
household as an adverse life experience. Upon a reviewer’s recommendation, we also examined
whether the individual grew up in single-family household. For WLS, this measure is based on a
retrospective question about family structure until age 16, and in Add Health it is based on
reported family structure in Wave 1. The PGI significantly predicted this adversity in the Add
Health sample. In the WLS, the coefficient of the PGI was not significant, despite the larger
sample size.

Table G2. Logit Regressions of Probability of Growing up in a Single Parent Household

(a) Add Health (b) WLS
Depression PGI .23* .09
(11 (.08)
Woman - 37FF* -.02
(.10) (:09)
Age .04 -.01
(.03) (.02)
Avg. parent ed. (SD) 24%* 12
(.07) (.06)
Parent income (SD) -2.07*** - 73***
(:22) (17)
Constant -3.28** -2.01
(1.16) (1.26)
N 2534 5815

Note: * p<0.05 ** p<0.01 *** p<0.001. SEs in parentheses. Estimates corrected for measurement error using SIMEX.
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Appendix H. Sibling Fixed Effects

Tables H1 and H2 report sibling fixed effects estimates of the effects of the depression PGI on risk of adversities. These analyses are
restricted to a sub-sample of respondents that had at least one genotyped sibling who was also included in the sample. Fixed effects
estimates in the logit framework only utilize observations with within-family variation in the outcome, which can result in biased
estimates (Allison 2009; Katz 2001). We used least squared models here to preserve the sample size. These analyses are not corrected
for measurement error in the PGI.

Add Health

Note: Because of the small sample size, we have used a higher significance threshold in table H1 (* = p<0.10). Between full siblings,
there were several discrepancies in reports of parent death and parent incarceration

Table H1. Fixed Effects Least Squares Regressions of Probability of Adversity in Add Health

Parent Parent Sibling Child's Phy.  Sexual Sexual Crime Partner Cancer Diabete Disability Disability Obesity Pain  AlcoholCollege Incarcer DivorceUnemp. Disres-  Unattract-
death jailed abuse, abuse, abuse, victim abuse S , , current med. abuse dropout. pect ive
child child adult childhood Abuse

PGI of -.03** .03* .03* -00 .01 -01  .03** -00 .01 -.01 .01 -02 .02 .01 .03 .01 .04* -00 .06*** -.00
depression

(.01) (.02) (.02) (.01) (02) (01) (.02) (.01) (.01) (.01) (.01) (.02) (.01) (.02) (02) (02) (02) (01) (.02 (.01)
Female -02 01 -06* .06*** 21*** .00 -01 .04** .01 -.01 -.00 -03 -02 -08***-04 -18*** (01 .04** 01 .01

(02) (.03) (04 (02) (03) (02) (03) (02) (02) (02)  (02) (04) (02) (03) (04) (03) (04) (02) (04  (03)
Age .01 -.01 .02 .01** 01 .01 .00 .00 -00 -01 .00 .01 .02** -01 .01 .00 .05%** - 01** .00 .00

(.01) (01) (01) (01) (01) (01) (0O1) (00) (01) (01)  (00)  (O1) (O1) (01) (O1) (O1) (01) (01) (0O1)  (OI)
Constant .04 41 -35  -50** -37 -23 -04 -01 .08 .38* -.06 .10 -52** b53* .22 15 - 51** 07 -.08

1.64***

(21) (.30 (39 (22) (33) (23) (32 (18) (22) (21) (18)  (47) (26) (30) (44) (35 (49 (22) (40) (29)

N 494 491 501 499 501 494 485 503 502 503 501 500 501 503 384 502 405 440 495 449

Note: * p<0.10 ** p<0.05 ** p<0.01. SEs in parentheses. Unweighted regressions.

Appendix 28



WLS

Table H2. Fixed Effects Least Squares Regressions of Probability of Adversity in WLS

Parent Sibling Child's Child's Child's Spouse Friend'sPhy.  Sexual Partner Cancer Diabete Disability Obesity Alcohol College Incarcer Divorce Unemp Disres-

Natural Unattract-

death death illness divorce death death death abuse, abuse, abuse s , current abuse dropout . pect disaster ive
child  child
PGl of
depression .00 .00 .02*  .04*** .00 .00 .01 .03** 01 .01 .00 02%* 04***  03*** .00 05*** 01*  .03*** .00 .01* .00 -.01
(01) (00) (01) (01) (O01) (01) (O1) (O1) (00) (O1) (O1) (O1) (O1)  (O1) (00) (O1) (0O) (01) (00) (O1) (O1) (O1)
Female '07*** _00 .05** '05** .04*** '14*** _'10*** _.06*** .06*** '08*** _01 _.07*** _01 _.04* _'03*** '07*** _'04*** '12*** .02** '06*** _.04** 02
(02) (00) (02) (02) (01) (01) (02) (02) (01) (01) (01) (01) (01)  (02) (00) (02) (0O1) (02) (01) (01) (01) (01)
Age
9 -.01*%** .00 01%** 02***  01*** .02*** .00 .00 -.00%** -, 00** .01*** .00*** .00** -.00 -.00** .00 -.00*** 01** -.00 -.01*%** .00 .01
(00) (00) (00) (00) (00) (00) (00) (.00) (00) (00) (00) (00) (00) ~ (00) (.00) (00) (00) (00) (.00) (00) (00) (.01)
Constant -
J5FFF O 16%F* 219 - 90*** - 48*** 1 00*** 48*** |16 34xxx ARk _D7xx .09 -13 B@xx* J2%xx 30*  22%** 13 .09 95*** 14 -.59
(12) (.02) (11) (13) (.08) (08) (13) (12 (07) (07 (.09 (.08 (.09 (12) (03) (15) (.05 (120 (.09) (10 (.10)  (.58)
N
1994 2360 3082 3036 3354 3510 3043 3110 3083 3105 3634 3632 3319 3145 3620 1957 3113 3199 1884 3032 3045 1511

Note: * p<0.05 ** p<0.01 *** p<0.001. SEs in parentheses. Unweighted regressions.
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Appendix I. Behavioral Attribution Ratings
I1. Overview

The survey of behavioral attribution ratings was fielded on Prolific.co in December 2022.
Participants were recruited for an estimated time commitment of 5 minutes in exchange for $1.
We restricted participation to persons with a minimum approval rating of 95% on previous
Prolific assignments, and with fewer than 500 past assignments on this platform (Meyers et al.
2020). Before the adversity items, raters were given an attention check and two training
questions; failed attention checks led to the removal of 5 of our sex-balanced group of 160 raters.

Table 11 proves the summary statistics of key demographic measures. The average sample age
was 35 (min 18, max 75). Most of the sample was fairly educated, with 46% of the participants
having at least a 4-year college degree.

Table 11. Descriptive Statistics of Prolific Sample

Proportion
Male 0.50
Female 0.50
Age: Under 25 0.27
Age: 25-44 0.52
Age: 45-64 0.15
Age: 65+ 0.06
Education: High school or less 0.21
Education:; Assoc./Some college 0.34
Education: College+ 0.46
Foreign born 0.09
N 155

Source: Prolific survey fielded December 2022.

We randomized participants into 2 question-wording conditions, to ensure that responses are not
biased by specific wording. In the first condition, respondents were asked to rate the extent to
which an adversity resulted from a person’s behavior (behave condition), and in the second
condition participants were asked to rate the extent to which the adversity could have been
prevented if the person acted differently (prevent condition). In each condition, respondents were
asked to rate all 27 adversities, presented in a randomized order.

The survey instrument can be viewed at https://osf.io/vp7tw/. We aimed to phrase the survey
items to match the descriptions of events/experiences in the Add Health and WLS samples.
However, in the case of sexual abuse there is a discrepancy with how the adversity was measured
in Add Health (ever being abused by persons other than primary caregivers). To create a
comparable rating for this adversity, we averaged ratings for two items (sexual abuse in
childhood and adulthood).
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12. Analysis of Question-wording Conditions

We used t-tests to examine whether the mean ratings vary in the two conditions. Table 12
summarizes the mean difference between prevent vs. behave conditions along with p-values for
the associated t-test statistic. Based on a conventional significance threshold of p<0.05, only 9
out of the 27 tests were statistically significant. There is also no meaningful pattern in the
direction of difference. Based on these results, it appears that the different question-wording
conditions did not significantly affect the average ratings.

Table 12. Summary of t-tests Comparing Difference in Mean Ratings Between Question-
wording Conditions

Difference in Means P-value

Parent death -0.57 0.04
Parent jailed 0.50 0.24
Sibling death -0.49 0.10
Child's illness 0.41 0.17
Child's divorce 0.42 0.26
Child's death -0.44 0.21
Widowhood -0.62 0.05
Friend death, early -0.47 0.11
Phy. abuse, childhood -0.11 0.75
Sexual abuse, childhood 0.03 0.92
Sexual abuse 0.77 0.03
Crime victim 0.18 0.60
Partner abuse 1.18 0.00
Cancer 0.49 0.15
Diabetes 1.51 0.00
Disability, childhood -0.09 0.64
Disability, current -0.10 0.70
Obesity 0.93 0.01
Pain med. abuse 1.04 0.01
Heavy alcohol use 0.82 0.02
College dropout 0.33 0.35
Incarcerated 0.48 0.13
Divorce 0.43 0.17
Unemployment 0.72 0.03
Disrespectful/insulting events 1.23 0.01
Natural disaster 0.06 0.84
Unattractive 0.65 0.08

Source: Prolific survey fielded in December 2022.
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13. Average Ratings

Figure 13 summarizes the average rating of each adversity as being behaviorally dependent. The

narrow confidence intervals reflect high degree of inter-rater consistency (inter-rater reliability

coefficient is >.99).

Average Perception of Extent to which Adversity is Due to Behavior
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Note: Bars indicate 95% confidence intervals. N
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Appendix J. Mechanisms of Association between PGI, Adversities, and Depression

To unpack the pathways of association, we computed the proportion of the conditional effects of
the PGI on the outcome(s) that can be accounted for by the hypothesized intervening variable.
This analysis draws on tools from causal mediation to decompose the “total effect” of the PGI
into an “indirect effect” — or the Average Causal Mediation Effect (ACME) — and a “direct
effect” capturing all other mechanisms. We used the Stata package medeff (Hicks and Tingley
2011). This package does not make a priori assumptions about the distribution of the mediation
effect, but instead uses simulations to estimate standard errors, and allows for non-linear
specification of the outcome and mediators. All analyses control for sex, age, and genetic
ancestry PCs. These analyses are not corrected for measurement error in the PGI, which would
lead to underestimation of the total effect estimates.

The decomposition estimates can be identified if conditional on covariates, the assignment of the
treatment (PGI) can be considered random, and the covariates are not affected by the treatment
(Imai et al. 2011). Here, the covariates are not impacted by the PGI, but we cannot be certain that
conditional on the covariates the PGI is randomly distributed. We interpret these results as only
suggestive of whether a theorized mechanism is plausible given the observed data.

We conducted 3 sets of analyses, as discussed in the paper. Below, we describe the additional
measures involved in these analyses, followed by the results of the decomposition.

Measures

Transition into adversity

To investigate whether depressive symptoms could have led to selection into adversities,
we examined a subset of adversities that occurred after depressive symptoms had been recorded
in a preceding survey wave. We considered a case as having experienced transition into adversity
if the respondent experienced the adversity in/by period t, but had not experienced the adversity
in period t-2 or t-1. Cases that consistently reported experiencing the adversity at these time
points were removed from the analysis. Cases that were at-risk but did not experience the
adversity at any timepoint were considered negative cases, and were included in the analysis.
Definitions of transition measures used in the analysis are listed below.

1. Parent death
Add Health: One of the respondents’ biological or social parent died by Wave 5, but none
had died by Wave 4. Or, the event occurred by Wave 4 but after Wave 3.

2. Parent incarceration:

- Add Health: At least one of the respondents’ biological or social parent was incarcerated by
Wave 5, but none had been incarcerated by Wave 4. Or, the event occurred by Wave 4 but
after Wave 3.

3. Sibling death

- Add Health: At least one of the respondents’ siblings had died by Wave 5, but none of the
siblings had died by Wave 4.
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10.

11.

12.

13.

14.

Child’s illness
WLS: At least one or more of the respondents’ children had a serious illness or accident by
Wave 6, but no children had serious illness/accident by Wave 5.

Child’s divorce
WLS: One or more of the respondents’ children was divorced by Wave 6, no children had
been divorced by Wave 5.

Child’s death
WLS: Whether any of the respondent’s children had died by Wave 6, but after Wave 5. Or,
the event occurred by Wave 5 but after Wave 4.

Spouse death
WLS: The respondent was widowed in Wave 6, but not in Wave 5. Or, the event occurred by
Wave 5 but after Wave 4.

Violent crime victimization
Add Health: R was a victim of (hon-sexual) violent crime in the past 12 months in Wave 5,
but not in Wave 4.

Sexual abuse in adulthood
Add Health: The respondent was ever forced into sexual activity (by non-parent/caregiver)
by Wave 5, but after Wave 4.

Partner abuse
Add Health: Respondent reported being physically abused by current romantic partner in
Wave 5, but not in Wave 4.

Cancer

Add Health: The respondent has ever been diagnosed with cancer in Wave 5 but not in Wave
4. Or, the event occurred by Wave 4 but after Wave 3.

WLS: The respondent has ever been diagnosed with cancer in Wave 6, but not in Wave 5. Or,
the event occurred by Wave 5, but after Wave 4.

Diabetes

Add Health: The respondent has ever been diagnosed with diabetes in Wave 5 but not in
Wave 4. Or, the event occurred by Wave 4 but after Wave 3.

WLS: The respondent has ever been diagnosed with diabetes in Wave 6, but not in Wave 5.
Or, the event occurred by Wave 5 but after Wave 4.

Disability, current
Add Health: The respondent is limited “a lot” in climbing several flights of stairs in Wave 5,
but not in Wave 4.

Obesity
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15.

16.

21.

Add Health: The respondents’ BMI was >30 in Wave 5, but not in Wave 4. Or, the BMI was
>30 in Wave 4, but not in Wave 3.

WLS: The respondents’ BMI was >30 in Wave 6, but not in Wave 5. Or, BMI was >30 in
Wave 5, but not in Wave 4 .

Pain medication abuse
Add Health: The respondent took unprescribed pain medication in Wave 5, but not in Wave
4,

Alcohol abuse
WLS: In Wave 6, on 5+ occasions during the past month, the respondent had 5+ drinks per
occasion (men and women were asked the same question), but not in Wave 5.

. Incarceration

Add Health: Whether the respondent was ever incarcerated by Wave 5, but after Wave 4.
WLS: Whether the respondent was ever incarcerated by Wave 6, but after Wave 5.

. Unemployment

Add Health: Whether the respondent was unemployed in Wave 5, but not in Wave 4.

. Divorce/separation

Add Health: Divorced or separated at least once by Wave 5, but after Wave 4.
WLS: Divorced or separated at least once by Wave 6, but after Wave 5.

. Disrespectful/insulting events

Add Health: The respondent feels sometimes or often treated with less respect than others
versus rarely/never in Wave 5, but not in Wave 4.

WLS: The respondent felt insulted or put down by others in the past year in Wave 6, but not
in Wave 5.

Natural disaster exposure
WLS: The respondent experienced a life-threatening flood, fire, storm, or some other disaster
in Wave 6, but not in Wave 5.

Lagged CES-D

To investigate whether prior depressive symptoms mediated the link between PGI and

aversity, we used CES-D scores in Wave t-1, if the adversity had occurred by Wave t but not in
Wave t-1. If the adversity had occurred in Wave t-1 but not in t-2, then we used CES-D score
from Wave t-2 instead. This entailed using CES-D scores from Waves 3 and 4 in Add Health and
Waves 4 and 5 in WLS. All CES-D scores were standardized.

CES-D in adolescence

Add Health administered CES-D in Wave 1, when respondents were aged 12-19. This

measure is used in analyses investigating mediation by early depression.
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Results

Table J1 summarizes analyses decomposing the effects of the depression PGI on current
CES-D into an ACME — that could be explained by the adversity — and a “direct effect”
capturing all other pathways. Note that the “total effect” of PGI on CES-D varies across
adversities because of differences in the underlying estimation samples.

Table J1. Decomposition of Effect of PGl on CES-D

Add Health WLS
Total effect Direct effect ACME  Total effect Direct effect ACME

Cancer 0.137 0.133 0.004 0.118 0.118 0.000
Child's death 0.123 0.122 0.001
Child's divorce 0.123 0.122 0.001
Child's illness 0.133 0.121 0.011 0.122 0.121 0.001
College dropout 0.144 0.139  0.005 0.115 0.106 0.010
Crime victimization 0.139 0.129 0.010

Diabetes 0.138 0.133 0.005 0.119 0.113 0.006
Disability, childhood 0.135 0.135 0.001

Disability, current 0.142 0.126 0.017 0.119 0.110 0.010
Disrespectful/insulting events 0.149 0.106 0.043 0.116 0.107 0.010
Divorce 0.134 0.107  0.027 0.124 0.114 0.010
Friend death, early 0.101 0.101 0.000
Heavy alcohol use 0.137 0.133 0.003 0.117 0.117 0.000
Incarcerated 0.144 0.123 0.021 0.118 0.118 0.001
Natural disaster 0.119 0.118 0.001
Obesity 0.138 0.137  0.002 0.119 0.114 0.005
Pain med. abuse 0.140 0.123  0.017

Parent death 0.136 0.129 0.007 0.084 0.083 0.001
Parent jailed 0.139 0.123 0.017

Partner abuse 0.150 0.123 0.027 0.122 0.118 0.005
Phy. abuse, childhood 0.141 0.122 0.019 0.105 0.094 0.011
Sexual abuse 0.144 0.120  0.023

Sexual abuse, childhood 0.136 0.130  0.007 0.102 0.098 0.004
Sibling death 0.138 0.135 0.003 0.101 0.102 -0.001
Unattractive 0.143 0.139 0.004 0.099 0.099 0.000
Unemployment 0.137 0.120 0.016 0.105 0.102 0.003
Widowhood 0.120 0.118 0.002

Source: Add Health and WLS.

In Table J2, we summarize analyses decomposing the effect of the PGI on adversities
into an ACME that could be explained by depressive symptoms in the pre-adversity wave, and a
direct effect capturing all other pathways. This analysis has two limitations: (1) the ACME could
be reflecting anticipation effects of an impending negative event, rather than an effect of
depressive symptoms on adversity risk. (2) The analyses suffer from sample selection bias,
which may be particularly relevant for certain events. For example, positive cases of
incarceration in the WLS pertain to individuals who were incarcerated for the first time in older
adulthood.
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Table J2. Decomposition of Effect of PGl on Adversity

Add Health WLS
Total effect Direct effect ACME  Total effect Direct effect ACME
Cancer 0.004 0.003  0.001 0.001 0.000 0.000
Child's death 0.006 0.005 0.001
Child's divorce 0.009 0.009 0.000
Child's illness 0.012 0.011 0.001
Crime victimization 0.006 0.005 0.001
Diabetes 0.009 0.007  0.002 0.019 0.019 0.000
Disability, current 0.003 0.002 0.001
Disrespectful/insulting events 0.023 0.020  0.003
Divorce 0.032 0.027  0.005 0.013 0.013 0.000
Heavy alcohol use 0.002 0.001 0.000
Incarcerated 0.009 0.007  0.002 -0.001 -0.001 0.000
Natural disaster -0.002 -0.002 0.000
Obesity 0.015 0.015 0.000 0.012 0.012 0.000
Pain med. abuse 0.012 0.011 0.001
Parent death 0.018 0.015  0.003
Parent jailed 0.030 0.026  0.005
Partner abuse 0.012 0.010 0.003
Sexual abuse 0.007 0.005  0.002
Sibling death 0.001 0.001  0.000
Unemployment 0.009 0.008 0.002
Widowhood 0.004 0.004 -0.001

Source: Add Health and WLS.
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Table J3 shows the decomposition of the conditional association between the PGl and adversities
into ACME explained by depressive symptoms in early adulthood and a direct effect reflecting
all other pathways.

Table J3. Decomposition of Effect of PGI on Adversity

Add Health

Total effect Direct effect ACME
Cancer 0.005 0.004  0.001
Child's illness 0.025 0.023 0.002
College dropout 0.023 0.021 0.002
Crime victim 0.006 0.005  0.001
Diabetes 0.012 0.011  0.000
Disability, childhood 0.000 -0.001 0.001
Disability, current 0.014 0.013 0.001
Disrespectful/insulting events 0.046 0.041  0.005
Divorce 0.045 0.043 0.002
Heavy alcohol use 0.006 0.005 0.001
Incarcerated 0.028 0.025  0.003
Obesity 0.029 0.028  0.001
Pain med. abuse 0.016 0.015 0.001
Parent death 0.019 0.018  0.001
Parent jailed 0.030 0.028  0.002
Partner abuse 0.023 0.021 0.002
Phy. abuse, childhood 0.040 0.037  0.004
Sexual abuse 0.028 0.024  0.004
Sexual abuse, childhood 0.004 0.004 0.000
Sibling death 0.004 0.003  0.001
Unattractive 0.002 0.001  0.001
Unemployment 0.013 0.012 0.001

Source: Add Health.

Appendix 38



References

Allison, Paul. 2009. “Fixed Effects Logistic Models.” Pp. 28-48 in Fixed Effects Regression
Models.

Aneshensel, Carol S., and G. J. Huba. 1983. “Depression, Alcohol Use, and Smoking over One
Year: A Four-Wave Longitudinal Causal Model.” Journal of Abnormal Psychology
92(2):134-50.

Bacak, Valerio, Lars H. Andersen, and Jason Schnittker. 2019. “The Effect of Timing of
Incarceration on Mental Health: Evidence from a Natural Experiment.” Social Forces
98(1):303-28.

Beaglehole, Ben, Roger T. Mulder, Chris M. Frampton, Joseph M. Boden, Giles Newton-Howes,
and Caroline J. Bell. 2018. “Psychological Distress and Psychiatric Disorder after Natural
Disasters: Systematic Review and Meta-Analysis.” The British Journal of Psychiatry
213(6):716-22.

Becker, Joel, Casper A. P. Burik, Grant Goldman, Nancy Wang, Hariharan Jayashankar, Michael
Bennett, ..., and Aysu Okbay. 2021. “Resource Profile and User Guide of the Polygenic
Index Repository.” Nature Human Behaviour 5(12):1744-58.

Berg, Lisa, Mikael Rostila, and Anders Hjern. 2016. “Parental Death during Childhood and
Depression in Young Adults — a National Cohort Study.” Journal of Child Psychology
and Psychiatry 57(9):1092-98.

Binder, Martin, and Alex Coad. 2013. “‘I’'m Afraid I Have Bad News for You...” Estimating the
Impact of Different Health Impairments on Subjective Well-Being.” Social Science &
Medicine 87:155-67.

Bolton, James M., Wendy Au, Dan Chateau, Randy Walld, William D. Leslie, Jessica Enns,
Patricia J. Martens, Laurence Y. Katz, Sarvesh Logsetty, and Jitender Sareen. 2016.
“Bereavement after Sibling Death: A Population-Based Longitudinal Case-Control
Study.” World Psychiatry 15(1):59-66.

Boyle, Kaitlin M. 2017. “Sexual Assault and Identity Disruption: A Sociological Approach to
Posttraumatic Stress.” Society and Mental Health 7(2):69-84.

Burgard, Sarah A., Jennie E. Brand, and James S. House. 2007. “Toward a Better Estimation of
the Effect of Job Loss on Health.” Journal of Health and Social Behavior 48(4):369-84.

Carnelley, Katherine B., Camille B. Wortman, and Ronald C. Kessler. 1999. “The Impact of
Widowhood on Depression: Findings from a Prospective Survey.” Psychological
Medicine 29(5):1111-23.

Chen, Laura P., M. Hassan Murad, Molly L. Paras, Kristina M. Colbenson, Amelia L. Sattler,
Erin N. Goranson, Mohamed B. Elamin, Richard J. Seime, Gen Shinozaki, Larry J.

Appendix 39



Prokop, and Ali Zirakzadeh. 2010. “Sexual Abuse and Lifetime Diagnosis of Psychiatric
Disorders: Systematic Review and Meta-Analysis.” Mayo Clinic Proceedings 85(7):618—
29.

Cohen, Mark A. 2008. “The Effect of Crime on Life Satisfaction.” The Journal of Legal Studies
37(S2):325-53.

Conley, Dalton, Thomas M. Laidley, Jason D. Boardman, and Benjamin W. Domingue. 2016.
“Changing Polygenic Penetrance on Phenotypes in the 20th Century among Adults in the
US Population.” Scientific Reports 6(January):6-10.

Cousino, M. K., and R. A. Hazen. 2013. “Parenting Stress Among Caregivers of Children With
Chronic Illness: A Systematic Review.” Journal of Pediatric Psychology 38(8):809-28.

Cramm, J. M., and A. P. Nieboer. 2011. “Psychological Well-Being of Caregivers of Children
with Intellectual Disabilities: Using Parental Stress as a Mediating Factor.” Journal of
Intellectual Disabilities 15(2):101-13.

Deimling, Gary T., Boaz Kahana, Karen F. Bowman, and Michael L. Schaefer. 2002. “Cancer
Survivorship and Psychological Distress in Later Life.” Psycho-Oncology 11(6):479-94.

Ding, T., A. Hall, K. Jacobs, and J. David. 2008. “Psychological Functioning of Children and
Adolescents with Juvenile Idiopathic Arthritis Is Related to Physical Disability but Not to
Disease Status.” Rheumatology 47(5):660-64.

Dooley, David, Joann Prause, and Kathleen Ham-Rowbottom. 2000. “Underemployment and
Depression: Longitudinal Relationships.” Journal of Health and Social Behavior
41(4):421-36.

Finch, Brian Karl, Bohdan Kolody, and William A. Vega. 2000. “Perceived Discrimination and
Depression among Mexican-Origin Adults in California.” Journal of Health and Social
Behavior 41(3):295.

Fried, Eiko I., Claudi Bockting, Retha Arjadi, Denny Borsboom, Maximilian Amshoff,
Angélique O. J. Cramer, Sacha Epskamp, Francis Tuerlinckx, Deborah Carr, and
Margaret Stroebe. 2015. “From Loss to Loneliness: The Relationship between
Bereavement and Depressive Symptoms.” Journal of Abnormal Psychology 124(2):256—
65.

Gaston, Shytierra. 2016. “The Long-Term Effects of Parental Incarceration.” Criminal Justice
and Behavior 43(8):1056-75.

Golding, Jacqueline M. 1999. “Intimate Partner Violence as a Risk Factor for Mental Disorders:
A Meta-Analysis.” Journal of Family Violence 14(2):99-132.

Gray, Laurie B., Ronald A. Weller, Mary Fristad, and Elizabeth B. Weller. 2011. “Depression in
Children and Adolescents Two Months after the Death of a Parent.” Journal of Affective
Disorders 135(1-3):277-83.

Appendix 40



Hakulinen, C., M. Elovainio, M. Arffman, S. Lumme, S. Pirkola, I. Keskimé&ki, K. Manderbacka,
and P. Bockerman. 2019. “Mental Disorders and Long-term Labour Market Outcomes:
Nationwide Cohort Study of 2 055 720 Individuals.” Acta Psychiatrica Scandinavica
140(4):371-81.

Hardin, James W., Henrik Schmiediche, and Raymond J. Carroll. 2003. “The Simulation
Extrapolation Method for Fitting Generalized Linear Models with Additive Measurement
Error.” The Stata Journal 3(4):373-85.

Herberman Mash, Holly B., Carol S. Fullerton, and Robert J. Ursano. 2013. “Complicated Grief
and Bereavement in Young Adults Following Close Friend and Sibling Loss.”
Depression and Anxiety 30(12):1202-10.

Hicks, Raymond, and Dustin Tingley. 2011. “Causal Mediation Analysis.” The Stata Journal
11(4):1-15.

Hochstetler, Andy, Matt DeL.isi, Gloria Jones-Johnson, and W. Roy Johnson. 2014. “The
Criminal Victimization—Depression Sequela.” Crime & Delinquency 60(5):785-806.

Imai, Kosuke, Luke Keele, Dustin Tingley, and Teppei Yamamoto. 2011. “Unpacking the Black
Box of Causality: Learning about Causal Mechanisms from Experimental and
Observational Studies.” American Political Science Review 105(4):765-89.

Kalmijn, Matthijs, and Christiaan W. S. Monden. 2006. “Are the Negative Effects of Divorce on
Well-Being Dependent on Marital Quality?”” Journal of Marriage and Family
68(5):1197-1213.

Katz, Ethan. 2001. “Bias in Conditional and Unconditional Fixed Effects Logit Estimation.”
Political Analysis 9(4):379-84.

Kessler, Ronald C., Kristin D. Mickelson, and David R. Williams. 1999. “The Prevalence,
Distribution, and Mental Health Correlates of Perceived Discrimination in the United
States.” Journal of Health and Social Behavior 40(3):208.

Kranzler, Henry R., and Michael Soyka. 2018. “Diagnosis and Pharmacotherapy of Alcohol Use
Disorder: A Review.” JAMA 320(8):815.

Langlois, Judith H., Lisa Kalakanis, Adam J. Rubenstein, Andrea Larson, Monica Hallam, and
Monica Smoot. 2000. “Maxims or Myths of Beauty? A Meta-Analytic and Theoretical
Review.” Psychological Bulletin 126(3):390-423.

Latham, Kenzie. 2015. “The ‘Long Arm’ of Childhood Health: Linking Childhood Disability to
Late Midlife Mental Health.” Research on Aging 37(1):82-102.

Liem, Joan H., Kara Lustig, and Colleen Dillon. 2010. “Depressive Symptoms and Life

Satisfaction Among Emerging Adults: A Comparison of High School Dropouts and
Graduates.” Journal of Adult Development 17(1):33-43.

Appendix 41



Lin, I.-Fen Fen, Susan L. Brown, Matthew R. Wright, and Anna M. Hammersmith. 2019.
“Depressive Symptoms Following Later-Life Marital Dissolution and Subsequent
Repartnering.” Journal of Health and Social Behavior 60(2):1-6.

Lindert, Jutta, Ondine S. von Ehrenstein, Rachel Grashow, Gilad Gal, ElImar Braehler, and Marc
G. Weisskopf. 2014. “Sexual and Physical Abuse in Childhood Is Associated with
Depression and Anxiety over the Life Course: Systematic Review and Meta-Analysis.”
International Journal of Public Health 59(2):359-72.

Liu, Wai-Man, Liz Forbat, and Katrina Anderson. 2019. “Death of a Close Friend: Short and
Long-Term Impacts on Physical, Psychological and Social Well-Being” edited by I.
Papousek. PLOS ONE 14(4):e0214838.

Luppino, Floriana S., Leonore M. de Wit, Paul F. Bouvy, Theo Stijnen, Pim Cuijpers, Brenda W.
J. H. Penninx, and Frans G. Zitman. 2010. “Overweight, Obesity, and Depression.”
Archives of General Psychiatry 67(3):220.

Mandemakers, Jornt J., and Christiaan W. S. Monden. 2010. “Does Education Buffer the Impact
of Disability on Psychological Distress?” Social Science & Medicine 71(2):288-97.

Meyers, Ethan A., Alexander C. Walker, Jonathan A. Fugelsang, and Derek J. Koehler. 2020.
“Reducing the Number of Non-Naive Participants in Mechanical Turk Samples.”
Methods in Psychology 3(August):100032.

Moor, Nienke, and Paul M. de Graaf. 2016. “Temporary and Long-Term Consequences of
Bereavement on Happiness.” Journal of Happiness Studies 17(3):913-36.

Moore, Harry Estill, and H. J. Friedsam. 1959. “Reported Emotional Stress Following a
Disaster.” Social Forces 38(2):135-39.

Nouwen, A., K. Winkley, J. Twisk, C. E. Lloyd, M. Peyrot, K. Ismail, and F. Pouwer. 2010.
“Type 2 Diabetes Mellitus as a Risk Factor for the Onset of Depression: A Systematic
Review and Meta-Analysis.” Diabetologia 53(12):2480-86.

Oreopoulos, Philip. 2007. “Do Dropouts Drop out Too Soon? Wealth, Health and Happiness
from Compulsory Schooling.” Journal of Public Economics 91(11-12):2213-29.

Oswald, Andrew J., and Nattavudh Powdthavee. 2008. “Does Happiness Adapt? A Longitudinal
Study of Disability with Implications for Economists and Judges.” Journal of Public
Economics 92(5-6):1061-77.

Ouellet-Morin, Isabelle, Helen L. Fisher, Marianna York-Smith, Stephanie Fincham-Campbell,
Terrie E. Moffitt, and Louise Arseneault. 2015. “Intimate Partner Violence and New-
Onset Depression: A Longitudinal Study of Women’s Childhood and Adult Histories of
Abuse.” Depression and Anxiety 32(5):316-24.

Appendix 42



Paolucci, Elizabeth ODDONE, Mark L. Genuis, and Claudio Violato. 2001. “A Meta-Analysis
of the Published Research on the Effects of Child Sexual Abuse.” The Journal of
Psychology 135(1):17-36.

Pillemer, Karl, J. Jill Suitor, Catherine Riffin, and Megan Gilligan. 2017. “Adult Children’s
Problems and Mothers” Well-Being: Does Parental Favoritism Matter?” Research on
Aging 39(3):375-95.

Raker, Ethan J., Sarah R. Lowe, Mariana C. Arcaya, Sydney T. Johnson, Jean Rhodes, and Mary
C. Waters. 2019. “Twelve Years Later: The Long-Term Mental Health Consequences of
Hurricane Katrina.” Social Science & Medicine 242:112610.

Roberts, Robert E., S. Deleger, W. J. Strawbridge, and G. A. Kaplan. 2003. “Prospective
Association between Obesity and Depression: Evidence from the Alameda County
Study.” International Journal of Obesity 27:514-21.

Rosoff, Daniel B., George Davey Smith, and Falk W. Lohoff. 2021. “Prescription Opioid Use
and Risk for Major Depressive Disorder and Anxiety and Stress-Related Disorders: A
Multivariable Mendelian Randomization Analysis.” JAMA Psychiatry 78(2):151-60.

Rostila, Mikael, Jan Saarela, and Ichiro Kawachi. 2013. “Suicide Following the Death of a
Sibling: A Nationwide Follow-up Study from Sweden.” BMJ Open 3(4):1-6.

Rotella, F., and E. Mannucci. 2013. “Diabetes Mellitus as a Risk Factor for Depression. A Meta-
Analysis of Longitudinal Studies.” Diabetes Research and Clinical Practice 99(2):98—
104.

SAMHSA, (Substance Abuse and Mental Health Services Administration). 2022. 2021 National
Survey on Drug Use and Health (NSDUH): Methodological Summary and Definitions.
https://www.samhsa.gov/data/sites/default/files/reports/rpt39442/2021NSDUHMethodSu
mmDefs100422.pdf.

Sawyer, Pamela J., Brenda Major, Bettina J. Casad, Sarah S. M. Townsend, and Wendy Berry
Mendes. 2012. “Discrimination and the Stress Response: Psychological and

Physiological Consequences of Anticipating Prejudice in Interethnic Interactions.”
American Journal of Public Health 102(5):1020-26.

Scherrer, Jeffrey F., Dragan M. Svrakic, Kenneth E. Freedland, Timothy Chrusciel, Sumitra
Balasubramanian, Kathleen K. Bucholz, Elizabeth V. Lawler, and Patrick J. Lustman.

2014. “Prescription Opioid Analgesics Increase the Risk of Depression.” Journal of
General Internal Medicine 29(3):491-99.

Springer, Kristen W., Jennifer Sheridan, Daphne Kuo, and Molly Carnes. 2007. “Long-Term
Physical and Mental Health Consequences of Childhood Physical Abuse: Results from a
Large Population-Based Sample of Men and Women.” Child Abuse & Neglect
31(5):517-30.

Appendix 43



Sugie, Naomi F., and Kristin Turney. 2017. “Beyond Incarceration: Criminal Justice Contact and
Mental Health.” American Sociological Review 82(4):719-43.

Tang, Bihan, Xu Liu, Yuan Liu, Chen Xue, and Lulu Zhang. 2014. “A Meta-Analysis of Risk
Factors for Depression in Adults and Children after Natural Disasters.” BMC Public
Health 14(1):623.

Tosi, Marco, and Marco Albertini. 2019. “Does Children’s Union Dissolution Hurt Elderly
Parents? Linked Lives, Divorce and Mental Health in Europe.” European Journal of
Population 35(4):695-717.

Turner, R. Jay, and Samuel Noh. 1988. “Physical Disability and Depression: A Longitudinal
Analysis.” Journal of Health and Social Behavior 29(1):23-37.

Turney, Kristin. 2021. “Family Member Incarceration and Mental Health: Results from a
Nationally Representative Survey.” SSM - Mental Health 1:100002.

Umberson, Debra, and Rachel Donnelly. 2021. “The Death of a Child and Parents’
Psychological Distress in Mid to Later Life: Racial/Ethnic Differences in Exposure and
Vulnerability.” The Journals of Gerontology: Series B 77(8):1561-70.

Umberson, Debra, and Michael Hughes. 1987. “The Impact of Physical Attractiveness on
Achievement and Psychological Well-Being.” Social Psychology Quarterly 50(3):227.

Wang, JianLi, and Scott B. Patten. 2002. “Prospective Study of Frequent Heavy Alcohol Use and
the Risk of Major Depression in the Canadian General Population.” Depression and
Anxiety 15(1):42-45.

Appendix 44



	Genetic influences on depression and selection into adverse life experiences
	1 Background
	1.1 Adversities and genes as causes of depression
	1.2 Co-development of adversity and depression

	2 Data & methods
	2.1 Data
	2.2 Measures
	2.2.1 Adversities
	2.2.2 Genetic risk of depression
	2.2.3 Depressive symptoms
	2.2.4 Class background

	2.3 Analytic strategy

	3 Results
	3.1 Association between adversities and depressive symptoms
	3.2 Is there evidence of gene-environment correlation?
	3.3 Does gene-environment correlation correspond with perceptions of behavioral dependence?
	3.4 Exploratory analyses of mechanisms

	4 Discussion
	CRediT authorship contribution statement
	Data availability
	Acknowledgements
	Appendix A Supplementary data
	References

	Appendix A. Prior Research on Mental Health Effects of Adversities
	Appendix B. Definition and Measurement of Adversities
	Appendix C. Measurement Error Correction
	Appendix D. OLS Regressions Predicting Depressive Symptoms (full results)
	Appendix E. OLS Regressions Predicting Depression Incidence
	Appendix F. Logit Regressions Predicting Adversity Incidence
	Appendix G. Additional Analyses of Family Adversities
	Appendix H. Sibling Fixed Effects
	Appendix I. Behavioral Attribution Ratings
	Appendix J. Mechanisms of Association between PGI, Adversities, and Depression
	References

