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Abstract

Background—~Previous studies suggest that the relationship between genetic risk and depression
may be moderated by stressful life events (SLEs). The goal of this study was to assess whether
SLEs moderate the association between polygenic risk of Major Depressive Disorder (MDD) and
depressive symptoms in older adults.

Methods—We used logistic and negative binomial regressions to assess the associations between
polygenic risk, SLEs and depressive symptoms in a sample of 8,761 participants from the Health
and Retirement Study (HRS). Polygenic scores were derived from the Psychiatric Genomics
Consortium (PGC) genome-wide association study (GWAS) of MDD. SLEs were operationalized
as a dichotomous variable indicating whether participants had experienced at least 1 stressful
event during the previous two years. Depressive symptoms were measured using an 8-item CES-D
subscale and operationalized as both a dichotomous and a count variable.

Results—The odds of reporting = 4 depressive symptoms were over twice as high among
individuals who experienced at least one SLE (OR =2.19, 95% CI = [1.86, 2.58]). Polygenic
scores were significantly associated with depressive symptoms ( = .21, p = <.0001), although the
variance explained was modest (Pseudo r2 = .0095). None of the interaction terms for polygenic
scores and SLEs were statistically significant.

Conclusions—Polygenic risk and SLEs are robust, independent predictors of depressive
symptoms in older adults. Consistent with an additive model, we found no evidence that SLEs
moderated the association between common variant polygenic risk and depressive symptoms.
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Introduction

Depression is known to have a measurable genetic component, with heritability estimated at
30-40% (Sullivan et al. 2000). But specific genes or variants that confer risk for depression
have proven difficult to identify and/or replicate, despite multiple attempts using genome-
wide association studies (GWAS) with large sample sizes and different characterizations of
the phenotype (Bosker et al. 2011; Hek et al. 2013; Muglia et al. 2010; Rietschel et al. 2010;
Ripke et al. 2013; Shi et al. 2011; Shyn et al. 2011; Sullivan et al. 2009; Terracciano et al.
2010; Wray et al. 2012). There is growing consensus that complex psychiatric disorders,
including major depressive disorder (MDD), have a significant polygenic risk component, in
which genetic liability is conferred by the combined additive effects of large numbers of
variants with small effect sizes (Sullivan et al. 2012; Lee et al. 2013). Polygenic risk can be
characterized in a genome-wide association study (GWAS) by creating a summary score of
weighted allelic dosage across all single nucleotide polymorphisms (SNPs) associated with
the outcome at a pre-specified significance threshold (Purcell et al. 2009). Previous GWAS
studies using polygenic scores to characterize genetic liability for depression found that they
explain between 0.2-1% of the variance (Chang et al. 2014; Demirkan et al. 2011; Ripke et
al. 2013), suggesting that polygenic risk (as captured by current GWAS) has only a modest
effect on depression. However these studies did not take into account the potential
contribution of gene-x-environment (GXE) interactions.

A number of previous studies have found evidence suggesting that genetic factors may
interact with stressful life events (SLES) to increase the risk of depression by a larger
amount than one would expect by the combined effects of each factor separately. In an early
twin study, Kendler et al. (1995) found that exposure to a severe SLE increased the risk of
depression to a larger degree among individuals with high genetic predisposition, compared
with individuals with low genetic predisposition. In a widely publicized candidate gene
study, Caspi et al. (2003) found that the effect of a functional polymorphism on the promoter
region of the serotonin transporter gene (5-HTTPR) on depression risk increased with the
number of SLEs. The findings of this study generated a great deal of interest in the 5-
HTTPR-x-stress interaction as a potential contributing factor in the etiology of depression.
Numerous attempts to replicate this finding over the past ten years yielded inconsistent
results, however (Karg et al. 2011; Munafo et al. 2009; Risch et al. 2009), which has
generated a great deal of discourse and conflicting opinions surrounding the validity or exact
nature of this association (Brown & Harris 2008; Caspi et al. 2010; Uher & McGuffin
2010). Additional studies have found evidence supporting possible interactions between
SLEs and genetic polymorphisms on other candidate genes, including the brain-derived
neurotrophic factor (BDNF) gene (Bukh et al. 2009; Chen et al. 2012; Hosang et al. 2014;
Kim et al. 2007), the dopamine receptor D2 (DRDZ2) gene (Elovainio et al. 2007), the
corticotropin-releasing-hormone receptor type 1 (CRHR1) gene (Liu et al. 2013), the
catechol-O-methyltransferase (COMT) gene (Mandelli et al. 2007), galanin and galanin
receptor (GAL, GALR2-3) genes (Juhasz et al. 2014) and the hsp90 co-chaperone binding
protein (FKBP5) gene (Lavebratt et al. 2010; Zimmermann et al. 2011). This suggests that
the stress-x-gene interaction may involve a broad array of genetic factors beyond the 5-
HTTPR locus.
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Only one previous study has examined the interaction between polygenic risk (likely a better
index of the overall genetic liability to depression than candidate genes) and SLEs (Peyrot et
al. 2014). Peyrot and colleagues examined whether a history of childhood trauma moderated
the association between polygenic risk scores and major depressive disorder in a sample of
adult individuals from the Netherlands Study of Depression and Anxiety (NESDA). They
found evidence for an interaction in that the effect of polygenic scores on major depression
risk was stronger among individuals who reported a history of childhood trauma. To the best
of our knowledge, no previous study has evaluated the extent to which either recent SLES or
SLEs experienced during adulthood moderate the association between polygenic risk and
depression. The goal of the current study was to test the hypothesis that recent SLEs
(experienced within the previous 2 years) moderate the association between polygenic risk
scores and depressive symptoms among older adults. To accomplish this, we used data from
the Psychiatric Genomics Consortium (Sullivan 2010), to derive polygenic scores in the
Health and Retirement Study (HRS) and tested the association between these scores, SLES
and depressive symptoms.

Study Participants

Measures

The HRS is a longitudinal panel study designed to assess the effects of ageing and
retirement on the physical and mental health of community dwelling older U.S. adults (HRS
2004). The HRS is sponsored by the National Institute on Aging (NIA; grant # NIA
UO01AG009740) and is conducted by the University of Michigan (Juster & Suzman 1995).
The study began in 1992 with a nationally representative sample of older adults ages 50-60.
In 1998 it expanded to incorporate additional cohorts of older adults, and since then new
cohorts have been added at regular intervals to maintain the overall age range of the sample.
At present the HRS consists of approximately 26,000 individuals between the ages of 50 and
90 years old. Information on a wide variety of physical, psychological, cognitive, social and
economic variables is collected every 2 years (NIA 2007). Saliva samples were collected in
2006 and 2008, and DNA was obtained for GWAS.

For the current study, phenotype information was drawn from the year 2000 interview and
genotype data was obtained from the HRS GWAS. The year 2000 interview was chosen
both to maximize overlap with the genotyped sample and, as no new cohorts were added
during that wave, to make it easier to establish the temporal relationship between SLEs and
depressive symptoms. Participants were included in the current study if they met the
following: 1) were present for the year 2000 interview and provided data on depressive
symptoms and SLEs, 2) provided a saliva sample and had GWAS data available, 3) were
genetically unrelated to all other HRS participants, and 4) reported no history of stroke,
transient ischemic attack or memory related disease. A total of 8,761 participants meeting
these criteria were included in the study sample.

Depression—The HRS includes an 8-item sub-scale of the Center for Epidemiological
Studies Depression Scale (CES-D). This subscale has been used in previous studies to
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measure depression in older adults, and has demonstrated good internal consistency
(Cronbach's a = .78) (Turvey et al.1999). We operationalized depression in two ways: as a
count variable representing number of symptoms (range = 0 — 8) and as a dichotomous
variable (1 = depressed, 0 = not depressed) with a cut-point of = 4 symptoms. This cut-point
was chosen because it corresponds to a score of 16 on the full CES-D scale, which indicates
clinically relevant depressive symptoms (Steffick 2000).

Stressful life events—The HRS does not include any validated SLE scales or
inventories, however it does include a number of questions related to health, job loss,
bereavement and other significant life events, which correspond to items on well-validated
stress measures such as the Social Readjustment Rating Scale (Holmes & Rahe 1967). We
tested the associations between 13 of these events and clinically relevant depressive
symptoms individually and used events associated with depressive symptoms at the p < .05
level to create a composite measure for evaluating moderation (See Table 1). As the number
of individuals who reported experiencing more than 1 SLE within the previous two year
period was small (n = 63) relative to the numbers of participants who reported 0 or 1 SLEs,
we operationalized SLEs as a dichotomous variable: 0 =no SLEsand 1 =>1 SLE. We
explored the possibility of weighting SLEs by their individual associations with depressive
symptoms, however this approach did not improve the measure's ability to explain the
variation in depression so for the sake of clarity and ease of interpretation we proceeded
with the unweighted variable.

Polygenic Risk—Polygenic risk was measured using the polygenic score approach
described by Purcell et al. (2009). This approach requires a discovery dataset and a target
dataset. The discovery, or training, dataset is used to identify individual SNPs associated
with the outcome at a chosen p value threshold: pt. Results from the discovery dataset are
then used to derive polygenic scores in the target dataset. In this approach, the polygenic
score is a weighted sum of all of the alleles that either confer risk for, or are protective
against, the outcome of interest, significant at the pt threshold. For this study we used the
results of the combined GWAS of MDD carried out by the Psychiatric Genomics
Consortium (PGC-1) (Ripke et al. 2013) as our discovery dataset and the HRS as our target
dataset.

The PGC (Sullivan 2010) is a consortium of research groups around the world carrying out
combined analyses of existing GWAS to identify common variants associated with 5
different psychiatric disorders. The combined PGC MDD GWAS included 9 samples (Ising
et al. 2009; Lewis et al. 2010; Muglia et al. 2010; Rietschel et al. 2010; Shi et al. 2011,
Shyn et al. 2011; Sullivan et al. 2009; Wray et al. 2012) with a total of 9,240 MDD cases
and 9,519 controls of European descent. All cases in the PGC MDD GWAS met DSM-IV
criteria for lifetime history of MDD, measured either using structured diagnostic interviews
administered by lay-interviewers or diagnostic checklists administered by clinicians.
Samples were imputed against the European reference sample from HapMap3 (Altshuler et
al. 2010). Polygenic scores were derived using the PGC's publically available, clean, linkage
disequilibrium (LD) - pruned dataset (500 kb window, r2 = .25) consisting of 123,040 non-
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palindromic (i.e. AT or CG) SNPs in approximate linkage equilibrium with minor allele
frequency (MAF) > 1% and INFO > 90%.

Genotyped data for HRS participants was downloaded from dbGAP. Genotyping of the HRS
samples was performed by the Center for Inherited Disease Research (CIDR) using the
Illumina Human Omni-2.5 Quad beadchip. HRS genotypes in dbGAP were available as
genotypes and as 1000 genomes (McVean et al. 2012) imputed dosage files. Imputation was
performed on 2,065,320 SNPs that both passed QC filters (described in detail in the HRS
QC report (CIDR March 15 2012)) and overlapped with the 1000 genomes reference panel
(CIDR August 14 2012). Of the 12,507 HRS participants with available GWAS data,
imputed data was provided for 12,454 samples. The rest were excluded due to missing call
rates > 2% (CIDR August 14 2012). For our primary analysis we used the imputed files,
selected SNPs with INFO > .90 and converted them to PLINK files using GTOOL (Freeman
& Marchini 2007). Although this method of analyzing imputed data does not account for
uncertainly generated by the imputation process, simulation studies suggest that for SNPs
with INFO > .90, this method does not result in a significant loss of power (Zheng et al.
2011).

Almost all the clumped MDD PGC SNPs were present in the imputed HRS GWAS (99%;
121,251 of 123,040 SNPs). We derived ten continuous polygenic score variables in PLINK
using the following pt thresholds: pt < .10, pt < .20, p7 < .30 and pt < .40, pt < .50, pT <.
60, pt <.70, p1<.80, p1 <.90, pt < 1.0. Each allele was weighted by the natural log (In) of
the odds ratio (OR) of its association with MDD in the discovery dataset.

We evaluated the associations between SLEs, polygenic scores and depressive symptoms
using logistic and negative binomial regression models. Because the range of polygenic
scores across individuals was narrow, we multiplied the scores by 10,000 to make
differences in beta coefficients between models observable. Next we estimated the main
effects of both SLEs and polygenic scores together in the same models before including
interaction terms to test for moderation. All regression models were adjusted for age
(centered), sex, education and ancestry (using self-reported race (black, white, Hispanic) in
models without polygenic score variables and the first 3 principal components (PCs) in
models that included polygenic score variables (Price et al. 2006)). We adjusted for the first
3 PCs based on an examination of eigenvalues and a scree plot from a PC analysis
conducted as part of the HRS GWAS quality control. We also ran the models with up to 8
PCs and observed no meaningful difference in the results. Interaction models were
additionally adjusted for all covariate-x-environment and covariate-x-polygenic score
interactions (Keller 2014).

Analyses were conducted in SAS 9.3. An alpha level of p < .05 was used to judge statistical
significance. Because the results were similar for all ten polygenic score variables, we report
only the results for the pt < 0.40 — the threshold after which the proportion of variance
explained by polygenic scores stopped increasing (See Supplementary Figure 1). Complete
results for all ten polygenic scores thresholds are shown in Supplementary Tables 1-2.
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We conducted a number of additional analyses to test the robustness of the findings,
including calculating polygenic scores using only directly assayed SNPs from the HRS
GWAS sample, testing for interaction on the additive scale using linear models and testing
the interactions between SLEs and various categorical measures of polygenic score. We also
ran the regression models in the sample of HRS participants who self-reported their race as
“White/Caucasian' (see Supplementary Tables 3 and 4). None of these additional analyses
produced results that differed significantly from the main analyses, although the proportion
of variance explained by the polygenic score variables was slightly smaller in the White/
Caucasian sample compared with the full sample.

Participant Characteristics

The study sample was primarily white (86%) and female (62%), with an average age of 64
years. Of the 8,761 participants, 1,079 (12.3%) met criteria for clinically relevant depressive
symptoms (CES-D8 score = 4). Participants with clinically relevant depressive symptoms
were significantly younger and more likely to be female, black or Hispanic, and to have no
education degree (See Table 2). Approximately 12.6% (n = 1,101) of participants reported
experiencing at least one SLE within the previous 2 years. The most common SLE reported
in this sample was the death of a parent (3.83%, n = 336) followed by a serious injury
(3.02%, n = 265). The least common SLE was a nursing home stay, reported by only 0.41%
(n = 36) of the sample.

SLEs and depression

The odds of experiencing = 4 depressive symptoms were over twice as high among
individuals who reported experiencing at least one SLE (OR = 2.19, 95% CI =[1.86, 2.58];
p < .0001). SLEs explained ~1% of the variance in depressive symptoms (Pseudo r? = .
0108). The pattern of results was similar when depressive symptoms were modeled as a
count variable (See Table 3).

Polygenic scores and depressive symptoms

Polygenic scores were significantly associated depressive symptoms: as polygenic score
increased, so did the odds of experiencing = 4 depressive symptoms (See Table 3).
Polygenic scores explained ~1% of the variance in depressive symptoms (Pseudo r2 = .
0095). Again, the pattern of results was similar when depressive symptoms were modeled as
a count variable.

Polygenic scores, SLEs and depressive symptoms

Both polygenic scores and SLEs were significant predictors of depressive symptoms in the
combined main effects regression models (See Table 3). The magnitudes of the coefficients
for polygenic scores and SLEs did not change when both predictors were included in the
same models, suggesting that SLEs did not mediate or confound the association between
polygenic scores and depressive symptoms. We also failed to find evidence for gene-
environment correlation: polygenic scores did not predict SLES in a separate logistic
regression model (f = .02, SE = .02, p = .33). There was no significant interaction between
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the effects of SLE's and polygenic scores for either clinically relevant depressive symptoms
(B =-.06, SE = .13, p = .65) or number of depressive symptoms (p = —.0003, SE =.06, p=.
996).

Figure 1 shows the unadjusted associations between polygenic score quartiles and risk (i.e.
probability) for depressive symptoms separately for individuals who experienced 0 and 1+
SLEs. Risk for experiencing = 4 depressive symptoms ranged from 8% among individuals in
the lowest polygenic score quartile who did not experience an SLE to 29% among
individuals in the top polygenic score quartile who experienced 1 or more SLES. Average
symptom count ranged from 1.04 among individuals in the lowest polygenic score quartile
who did not experience an SLE to 2.36 among individuals in the top polygenic score quartile
who experienced 1 or more SLEs. Consistent with an additive model, there was an overall
increase in depression risk associated with experiencing 1 or more SLEs, however the
associations between polygenic scores and depressive symptoms were similar regardless of
whether or not individuals had experienced an SLE.

Discussion

In this study, we examined the associations between polygenic risk scores, recent adult onset
stressful life events and depressive symptoms in a large U.S. sample of older adults. We
found that both SLESs and polygenic scores were significantly and independently associated
with depressive symptoms, but found no evidence that SLEs moderated the association
between polygenic risk and depressive symptoms. Instead, the combined effect of SLEs and
polygenic scores on depressive symptoms was equal to the sum of the individual effects, as
predicted by an additive model.

The overall effect of polygenic scores on depressive symptoms in this study was modest;
polygenic risk explained less than 1% of the variance in depressive symptoms, which is
consistent with results from other samples (Chang et al. 2014; Demirkan et al. 2011; Ripke
et al. 2013). However while polygenic scores may not be especially predictive of depression
risk at the population level, our results suggest that the combined effects of SLEs and
polygenic risk may have a relevant, measurable impact on depression risk that could
potentially be harnessed for preventative purposes.

The results of this study are consistent with a version of the diathesis-stress model in which
environmental stress and biological diatheses are viewed as additive components in the
etiology of psychopathology (Ingram & Luxton, 2005). According to this model, the same
degree of depression could theoretically be precipitated in anyone regardless of genetic
susceptibility, but the degree of stress required to precipitate a given level of depression will
vary depending on an individual's level on the underlying diathesis (in this case, the
polygenetic risk). Based on these findings, it appears that older adults with lower genetic
risk profiles may have about the same probability of experiencing clinically relevant
depressive symptomatology as individuals with higher genetic risk profiles if they are
exposed to more stress. It is worth noting, however, that the polygenic scores used in this
study have only measured the additive effects of common genetic variants. Other sources of
genetic variation that may be relevant for assessing gene-x-stress interactions, such as rare
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variation or gene-x-gene interactions (Conway et al. 2010; Kaufman et al. 2006; Kim et al.
2007; Priess-Groben & Hyde 2013) were not considered. Consequently, our findings do not
rule out the possibility that other sources of genetic variation interact with stressful life
events to increase depression risk. This may explain the discrepancy between our findings
and the findings of Kendler et al. (1995), who used an indirect measure of genetic
predisposition that would have incorporated all possible sources of genetic variation.

Our results appear inconsistent with those of Caspi et al. (2003), as well as many other
published candidate gene GXE studies (although we did not specifically test any
associations with the candidate gene polymorphisms). However, the candidate gene
approach for studying GXE interactions may lack statistical power, which raises that
possibility that previous positive findings may have been false positives (Duncan & Keller
2011). Contrary to our initial hypothesis, our results are also inconsistent with the findings
of Peyrot et al. (2014), who reported a significant interaction between polygenic risk and
childhood trauma. This suggests that polygenic risk-x-stress effects could be specific to
certain developmental periods - a hypothesis which has also been suggested as a possible
explanation for the inconsistent replication of Caspi et al.'s (2003) 5-HTTPR-x-stress
interaction (Brown & Harris 2008; Karg et al. 2011).

We found no evidence to suggest that SLEs mediate the association between genetic risk
and depression, which has been suggested elsewhere (Kendler 2001; Kendler & Baker 2007,
Kendler & Karkowski-Shuman 1997). It should be noted, however, that our measure of
SLEs assessed only whether an SLE had occurred, without inquiring about how the
participant experienced the event. Previous research suggests that it is the subjective
appraisal of SLEs that may mediate the association between genetic risk and depression
(Conway et al. 2012), which we would not have been able to detect in this study.

The results of this study should be interpreted in light of several potential limitations. First,
depression was assessed differently in our discovery and target datasets: The PGC samples
used structured interviews to identify depression cases, while depression symptoms in HRS
participants were measured using a shortened version of the CES-D. These two methods for
case definition yield results that are correlated, but not equivalent (Radloff 1977; Turvey et
al. 1999). Another limitation of the CES-D is that it only assesses depressive symptoms
within the past week. As such, it may have missed depressive symptoms that occurred in the
wake of a stressful event but had already dissipated by the time the HRS interview was
given.

Second, our measure of SLEs included all events experienced within the past 2 years.
Previous research suggests that the depression-inducing effects of SLEs may be more
limited to the month in which the event occurred (Kendler et al. 1995). Hence, it is possible
that the effect of SLEs, and any interaction with polygenic risk, may have been attenuated
by the length of time between our assessment of depression and the experience of the
stressful event(s). In addition, although it is clear that the SLEs preceded our measure of
depression, we cannot be certain that the onset of the depression did not precede the SLE.
This limits our ability make inferences regarding whether or not the association between
SLEs and depression is causal. Previous research has suggested that depression may in fact
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increase the probability of experiencing a SLE, particularly an SLE that is influenced by the
actions or behavior of the individual (such as divorce or job loss) (Hammen 1991, 2006; Liu
& Alloy 2010; Middeldorp et al. 2008).

Despite the large sample sizes of both our discovery and target datasets, it is still possible
that we were underpowered to detect a significant interaction effect. Simulation studies
indicate that detecting statistically significant GXE interactions may require even larger
sample sizes than those required to detect significant main effects, particularly when the
environmental factor is measured with more than a small amount of error (Luan et al. 2001).
Moreover, the predictive ability of our polygenic scores may have been limited by the
sample size of the discovery dataset (Chatterjee et al. 2013; Dudbridge 2013) and the
inherent heterogeneity of the MDD phenotype (Levinson et al. 2014), which likely
contributed to the modest polygenic effects.

Finally, our sample consisted almost entirely of older adults, with an average age of 64
years. Considering that the median age-of-onset for depression is approximately 32 years
(Kessler et al. 2005), few if any of our cases are likely to be first-onset. This could
potentially impact the generalizability of the findings, as there is evidence to suggest that the
association between life stress and depression is different for first onset vs. recurrent
episodes (Post 1992; Stroud et al. 2008). Several previous studies have detected significant
GXE interactions among older adult populations, however (Kim et al. 2007; Nakatani et al.
2005). It is also possible that among older adults, depressive symptoms may be more
commonly attributable to organic causes (such as cerebrovascular or neurodegenerative
disease) than to genetic factors relative to younger individuals. We attempted to minimize
this difference by excluding HRS participants who reported a history of stroke, TIA or
memory related disease.

In conclusion, the results of this study suggest that polygenic risk and recent, adult onset
SLEs are each significant, independent predictors of depressive symptoms, with no evidence
to suggest that the association between polygenic risk and depressive symptoms is
moderated by SLEs. Future research should determine the extent to which this finding
generalizes to samples of other ages, and also investigate further the extent to which life
stress moderates the association between other sources of genetic variance (e.g. rare
variants, copy number variation, gene-x-gene interactions) and depression.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Polygenic risk and depressive symptoms in the Health and Retirement Study, stratified

by stressful life even

Abbreviations: SLE = Stressful life event. Polygenic scores were derived in study
participants using SNPs associated with major depressive disorder at the p < .40 level in the
PGC MDD combined GWAS. Individuals were considered to have clinically relevant

depressive symptoms if they scored = 4 on the CES-D8.
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Table 1

Associations between individual stressful life events and depression

CES-D83>4 (N=1,079) CES-D8<4 (N = 7,682)

Stressful life event n (%) n (%) OR [95% CI]
Death of spouse 43 (3.99) 155 (2.02) 2.00 [1.41, 2.84] *
Death of parent 59 (5.47) 277 (3.61) 1.55 [1.17, 2.05] *
Death of parent-in-law 31 (2.87) 207 (2.70) 1.13[0.78, 1.63]
Heart attack 24 (2.22) 103 (1.34) 1.67 [1.06, 2.65] *
Cancer 24 (2.22) 157 (2.04) 1.06 [0.68, 1.65]
Nursing home stay 8(0.74) 28 (0.36) 1.71[0.76,3.84]
Onset of disability 66 (6.12) 109 (1.42) 4.42 [3.22, 6.06] *
Serious injury 54 (5.00) 211 (2.75) 1.87 [1.37, 2.56] *
Retirement 100 (9.27) 764 (9.95) 0.95 [0.76, 1.19]
Job loss 10 (0.93) 63 (0.82) 1.13[0.58, 2.23]
Marriage 9(0.83) 45 (0.59) 1.25[0.60, 2.63]
Divorce 19 (1.76) 38 (0.49) 3.71[2.10,6.57] "
Residential move 96 (8.90) 720 (9.37) 0.88[0.70, 1.11]

Abbreviations: HRS = Heath and Retirement Study, OR = odds ratio, CI = confidence interval, CES-D8 = Centers for Epidemiologic Studies
Depression Scale, 8 item version. Stressful life events occurred within the previous 2-year period. Events in bold were included in the composite
measured used to test for moderation. Odds ratios compare the odds of depression among individuals who experienced the event to the odds of
depression among individuals who did not experience the event.

*
p<.05
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Table 2

Sample characteristics for participants with and without clinically relevant depressive symptoms

Characteristic CES-D8=4 (N=1,079) CES-D8<4(N=7,682) Total (N =8,761)
Age (M, SD)* 62.9 (9.6) 64.1 (8.9) 63.9 (9.0)
Women (N, %)* 812 (75.3) 4,619 (60.1) 5,431 (62.0)

Race (N, %)*

White 836 (77.5) 6,692 (87.1) 7,528 (85.9)
Black 203 (18.8) 852 (11.1) 1,055 (12.0)
Hispanic 163 (15.1) 495 (6.4) 658 (7.5)
Other 40 (3.7) 138 (1.8) 178 (2.0)

Education (N, %)*

No degree 387 (35.9) 1,349 (17.6) 1,736 (19.8)
High School/GED 526 (48.8) 4,237 (55.2) 4,763 (54.4)
College Degree 120 (11.1) 1,340 (17.4) 1,460 (16.7)
Master's Degree 38 (3.5) 568 (7.4) 606 (6.9)
Professional Degree 8(0.74) 188 (2.5) 196 (2.2)

Abbreviations: M = mean, SD = standard deviation, CES-D8 = Centers for Epidemiologic Studies Depression Scale, 8 item version.

*
t or chi squared test comparing depressed vs. non-depressed participants significant at the p < .05 level.
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Results of regression models examining the associations between polygenic scores, stressful life events, and

depressive symptoms

Clinically Relevant Depressive Symptoms®  # of Depressive Symptomsb

Model Variable/Statistic B (SE) p value B (SE) pvalue

Polygenic Score Only Polygenic Score .21 (.05) <.0001 .09 (.02) <.0001
Pseudo r? .0095 -

Life Stress Only SLEs .78 (.08) <.0001 46 (.04) <.0001
Pseudo r? .0108 -

Polygenic score and life stress  Polygenic Score .21 (.05) <.0001 .09 (.02) <.0001

(Main effects model) SLEs .79 (.08) <.0001 46 (.04) <.0001
Pseudo r2 .0201 -

Polygenic score and life stress  Polygenic Score -.02 (.18) 91 -.007 (.07) .93

(Interaction model) SLEs 1.11(.41) .009 .74 (.19) .0002
PG score*SLEs -.06 (.13) 65 -.0003 (.06) 996
Pseudo r? .0201 -

Abbreviations: SLE = Stressful life event, PG = polygenic score. All regression analyses adjusted for age (centered), sex, education and ancestry
(self-reported race (white, black, Hispanic, other) in the ‘Life Stress Only’ model, first 3 principal components in all other models). Interaction
models adjusted for all PG x covariate and SLE x covariate interaction terms. Polygenic scores presented in the table were generated using a pT
threshold of p < .40. The polygenic score variable generated in PLINK was multiplied by 10,000 for the regression analyses in order to make

changes in beta coefficients between models observable. Pseudo r2 values were ascertained by fitting models without demographic covariates.

a . . -
Depression = 1 if CES-D8 score = 4; model type = logistic.

bDepressive symptoms = CES-D8 score, range = 1-8; model type = negative binomial.
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