Environmental considerations in mental health research
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Why might we think the environment matters for mental health?
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Interaction Between the Serotonin
Transporter Gene (5-HTTLPR),

Stressful Life Events, and Risk of Depression
A Meta-analysis

Figure 2. Logistic Regression Analyses of Risk of Depression for 14 Studies
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The boxes and lines indicate the odds ratios (ORs) and their 95% confidence intervals (Cls) on a log scale for each study. The size of the box indicates the relative

weight of each estimate.

Risch et al., JAMA (2009) 301: 2462-71
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ORIGINAL ARTICLE

A mega-analysis of genome-wide association studies
for major depressive disorder
Major Depressive Disorder Working Group of the Psychiatric GWAS Consortium’

Prior genome-wide association studies (GWAS) of major depressive disorder (MDD) have met
with limited success. We sought to increase statistical power to detect disease loci by
conducting a GWAS mega-analysis for MDD. In the MDD discovery phase, we analyzed more
than 1.2 million autosomal and X chromosome single-nucleotide polymorphisms (SNPs) in
18 759 independent and unrelated subjects of recent European ancestry (9240 MDD cases and
9519 controls). In the MDD replication phase, we evaluated 554 SNPs in independent samples
(6783 MDD cases and 50695 controls). We also conducted a cross-disorder meta-analysis
using 819 autosomal SNPs with P<0.0001 for either MDD or the Psychiatric GWAS Consortium
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Although this is the largest genome-wide analysis of
MDD yet conducted...we were unable to identity
robust and replicable findings 99
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Note. t; =time 1; t, = time 2; t; = time 3. Support of epigenetic hypotheses requires measurement at three time points, and third variables that

might confound relationships among loci, epigenetic modification, and outcomes should be measured at the second and third time points and
adjusted for appropriately in analyses.

FIGURE 1—Epigenetic modification as a mediator between genetic factors and outcomes and associated
confounders.

http://dx.doi.orag/10.2105%2FAJPH.
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Figure 2. Association of Childhood Blood Lead Level at 11 Years of Age
With Adult General Psychopathology at 38 Years of Age
(Unadjusted for Covariates)
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The mean general psychopathology scores (circles) in adulthood with 95% Cls
(error bars) by childhood blood lead level are shown. Each 5-pg/dL-higher level
of blood lead in childhood was associated with an additional 1.49-point higher
score (95% Cl, 0.22-2.77; P = .02) in adult general psychopathology on a scale
standardized to a mean (SD) of 100 (15) (horizontal line). Of the 579 study
members with childhood blood lead level measured, 551 (95.2%) also had

present data on all the covariates and the psychopathology outcome measures.
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Results: The results of all selected studies showed statistically significant associations between
daily hospital admissions and ED visits for mental disorders and daily levels of some or all air
pollutants considered, including particulate matter (PM) of variable sizes (in micrometers given in
subscripts; PM, 5 and PMy), sulfur dioxide, carbon monoxide, nitrogen oxide, and ozone. The
strongest and more consistent evidence across studies was found for PM, 5 and PMg.
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Figure 1: Overall suicide rate in Sri Lanka, 1880-2015

Arrows show timing of pesticide bans in 1984 (parathion and methylparathion), 1995 (all remaining WHO class
1 toxicity pesticides, including methamidophos and monocrotophos), 1998 (endosulfan), and 2008
(dimethoate, fenthion, and paraquat). Suicide data were obtained from police records. Reproduced with
permission from Knipe et al.”

17



0.8+

0.6+

0.4+

0.2+

| tE
{

-0.21

Genetic risk Z-scores

0 1-2 3-5 6+
Psychotic experience scores

—
=g
S

Genetic risk Z-scores
o o
o [N 'S
L L L

y

o

L]
1

i

0.4+
0 1 2 3 4 5+
Cumulative environmental risk scale
® Schizophrenia PRS O Depression PRS

B Maternal psychotic symptoms 0O Family psychiatric history
A Latent genetic risk

Fig. 2. Genetic risk Z-scores and 95% confidence intervals (indicated by double-

headed lines) across (a) adolescent psychotic experiences scores, and (b) the cumu-
lative environmental risk scale. Note: PRS, polygenic risk score.
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A traumatic event is an experience that causes physical,
emotional, psychological distress, or harm. It is an event
that is perceived and experienced as a threat to one's

safety or to the stability of one's world. 29

http://www.nlm.nih.gov/medlineplus/ency/article/001924.htm
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Number of natural disasters worldwide
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Distribution of total number of COVOD-19 stressors by post-traumatic stress

symptom status
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Depression symptoms in U.S. adults before and during the COVID-19 pandemic
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https://doi:10.1001/jamanetworkopen.2020.20104
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Figure. Associations Between Types of Green Space and Psychological Distress, Depression or Anxiety,

and Fair to Poor General Health
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Fig. 1. Detroit home owners loan corporation redlining map, 1939.
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https://doi.org/10.1016/j.healthplace.2018.10.004

In Detroit, amongst the most segregated cities in America, 8 Mile Road serves as a sharp racial dividing line.
Image: Dustin Cable
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http://www.wired.com/2013/08/how-segregated-is-your-city-this-eye-opening-map-shows-you/
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Fig. 3. Redlined areas in city of Detroit planning and development department historic neighborhood Fig. 4. A. Change in Neighborhood Foreclosure Rate 2009- 2011; Fig. 4B. Change in Prevalence of Poor Self-rated Health 2008-2012.
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Two key considerations
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Assets, stressors, and depression during COVID-19
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Prevalence of probable depression across different stressors among people with

high and low assets, Hong Kong
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In the United States, as of October 22 2020, employment rates among workers in
the bottom wage quartile decreased by 21% compared to January 2020 (not
seasonally adjusted).
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FIGURE E

Black workers are far more likely to be unemployed than
white workers at every level of education

Unemployment rates by race and education, 2019
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Data

Notes: White refers to non-Hispanic whites, black refers to blacks alone. Educational categories are
mutually exclusive and represent the highest education level attained for all individuals ages 16 and
older.

Source: Economic Policy Institute, State of Working America Data Library, [Unemployment by race and
education], 2019.

iconomic Policy Institute
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https://www.epi.org/publication/black-workers-covid/
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Covid-19 stressors and suicidal ideation
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Figure 4: Risk ratios for prevalence and persistence of post-traumatic stress disorder among the full
population and agents with displacement and income loss

SSCM=social services case management.
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Family-levellpsychosocial exposures -«
Family poverty Neighborhood Neighborhood Neighborhood Neighborhood
social cohesion disorder deprnivation
Parent interviews Participant and Resident surveys Resident surveys Consumer Air-quality models  Census data
parent interviews classifications
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https://doi.org/

Area-level/structural exposures


https://doi.org/







sgalea@bu.edu



