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Why might we think the environment matters for mental health?



Intuition





Concepts
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TABLE 2 presents the results of the
meta-analysis of the relationship
between depression and number of
stressful life events for each study for
both sexes combined (n=12 520). Al-
though the estimates for the indi-
vidual studies were highly variable, the
results of the meta-analysis across
all studies reveals a direct association
between the number of life events and
depression (1 vs 0 stressful life event:
OR, 1.31; 95% CI, 0.98-1.75; 2 vs 0
stressful life events: OR, 1.95; 95% CI,

1.33-2.87; and !3 vs 0, stressful life
events: OR, 3.21; 95% CI, 2.07-4.99).
Sex-specific estimates show a similar
pattern (eTable 1 available at http:
//www.jama.com).

FIGURE 2 presents the results of the
first logistic regression analyses for
sexes combined for 14 studies for the
effect of 5-HTTLPR genotype, the effect
of the number of stressful life events,
and the interaction between genotype
and number of life events on risk of
depression.

The analysis shows no significant al-
lele frequency difference between those
with and without depression in any of
the single studies or in the meta-
analysis of all studies combined (OR,
1.05; 95% CI, 0.98-1.13; Figure 2A).
Thus, the genotype alone did not pre-
dict depression.

Similar to the results of Table 2
for the specific number of life events,
the meta-analysis shows that the num-
ber of stressful life events was sig-
nificantly associated with depression

Table 2. Odds Ratios for Major Depression by Number of Stressful Life Events for Individual Studies and Meta-analysisa

Study
Total No. of
Participants

No. of Stressful Life Events (vs 0)

1 2 !3
Caspi et al,10 2003 845 1.34 (0.75-2.37) 1.60 (0.88-2.89) 3.28 (1.97-5.45)
Eley et al,18 2004 328 1.67 (0.98-2.85) 1.20 (0.62-2.31) 1.37 (0.68-2.76)
Gillespie et al,19 2005 2253 1.50 (1.05-2.13) 1.35 (0.75-2.43) 2.78 (1.57-4.94)
Grabe et al,20 2005 999 3.85 (2.06-7.20) 7.44 (3.87-14.30) 11.27 (6.14-20.68)
Surtees et al,25 2006 4060 1.87 (1.28-2.75) 4.30 (2.97-6.22) 7.87 (5.55-11.14)
Wilhelm et al,27 2006 127 0.45 (0.16-1.24) 1.32 (0.52-3.39) 2.04 (0.71-5.84)
Taylor et al,26 2006 110 0.51 (0.15-1.78) 0.29 (0.05-1.53) 0.63 (0.18-2.21)
Chipman et al,16 2007 1844 1.25 (0.91-1.72) 1.37 (0.96-1.95) 2.53 (1.84-3.49)
Cervilla et al,15 2007 735 0.71 (0.41-1.24) 1.91 (1.12-3.26) 2.97 (1.70-5.18)
Middeldorp et al,29 2007 367 0.60 (0.29-1.21) 1.32 (0.61-2.85) 0.80 (0.22-2.89)
Chorbov et al,17 2007 120 1.34 (0.51-3.52) 3.27 (1.05-10.19) 11.43 (2.14-61.01)
Kim et al,30 2007 732 2.18 (1.13-4.23) 2.78 (1.40-5.52) 6.72 (3.08-14.66)
Alla 12 520 1.31 (0.98-1.75) 1.95 (1.33-2.87) 3.21 (2.07-4.99)
aSex-specific associations are presented in eTable 2. Data are odds ratios (95% confidence intervals).

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 (CIs) on a log scale for each study. The size of the box indicates the relative
weight of each estimate.
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THE SUCCESSFUL STATISTICAL
identification and indepen-
dent replication of numerous
genetic markers in associa-

tion studies have confirmed the utility
of the genome-wide approach for the
detection of genetic markers for com-
plex disorders.1,2 However, recent ge-
nome-wide association studies have also
indicated that most common genetic
risks, at least when studied individu-
ally, are modest in magnitude, with rela-
tive risks in the range of 1.3 or less.2

This suggests that complex disorders
result from the combination of numer-
ous individual genetic and environ-
mental contributors, with the poten-
tial for interactions among them.
However, there is a lack of consensus
regarding whether gene ! gene or
gene!environment interactions should
be examined at the stage of gene de-
tection or only after a gene effect has
been clearly identified and repli-
cated.3
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Intramural Research Program, National Institute of
Mental Health, 35 Convent Dr, MSC#3720, Bethesda,
MD 20892-3720 (kathleen.merikangas@nih.gov).

Context Substantial resources are being devoted to identify candidate genes for com-
plex mental and behavioral disorders through inclusion of environmental exposures fol-
lowing the report of an interaction between the serotonin transporter linked polymor-
phic region (5-HTTLPR) and stressful life events on an increased risk of major depression.

Objective To conduct a meta-analysis of the interaction between the serotonin trans-
porter gene and stressful life events on depression using both published data and in-
dividual-level original data.

Data Sources Search of PubMed, EMBASE, and PsycINFO databases through March
2009 yielded 26 studies of which 14 met criteria for the meta-analysis.

Study Selection Criteria for studies for the meta-analyses included published data
on the association between 5-HTTLPR genotype (SS, SL, or LL), number of stressful
life events (0, 1, 2, "3) or equivalent, and a categorical measure of depression de-
fined by the Diagnostic and Statistical Manual of Mental Disorders (Fourth Edition)
or the International Statistical Classification of Diseases, 10th Revision (ICD-10) or
use of a cut point to define depression from standardized rating scales. To maximize
our ability to use a common framework for variable definition, we also requested origi-
nal data from all studies published prior to 2008 that met inclusion criteria. Of the 14
studies included in the meta-analysis, 10 were also included in a second sex-specific
meta-analysis of original individual-level data.

Data Extraction Logistic regression was used to estimate the effects of the number
of short alleles at 5-HTTLPR, the number of stressful life events, and their interaction
on depression. Odds ratios (ORs) and 95% confidence intervals (CIs) were calculated
separately for each study and then weighted averages of the individual estimates were
obtained using random-effects meta-analysis. Both sex-combined and sex-specific meta-
analyses were conducted. Of a total of 14 250 participants, 1769 were classified as
having depression; 12 481 as not having depression.

Results In the meta-analysis of published data, the number of stressful life events
was significantly associated with depression (OR, 1.41; 95% CI,1.25-1.57). No asso-
ciation was found between 5-HTTLPR genotype and depression in any of the indi-
vidual studies nor in the weighted average (OR, 1.05; 95% CI, 0.98-1.13) and no in-
teraction effect between genotype and stressful life events on depression was observed
(OR, 1.01; 95% CI, 0.94-1.10). Comparable results were found in the sex-specific meta-
analysis of individual-level data.

Conclusion This meta-analysis yielded no evidence that the serotonin transporter
genotype alone or in interaction with stressful life events is associated with an el-
evated risk of depression in men alone, women alone, or in both sexes combined.
JAMA. 2009;301(23):2462-2471 www.jama.com
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Although this is the largest genome-wide analysis of 
MDD yet conducted…we were unable to identify 
robust and replicable findings

“    
”

Major Depressive Disorder Working Group of the Psychiatric GWAS Consortium.  A mega-analysis of genome-wide association studies for major depressive disorder
Molecular Psychiatry (2012), 1–15



11El-Sayed AM, Koenen KC, Galea S. Rethinking our public health genetics research paradigm. American Journal of Public Health. 2013;103(S1): S14-S18. PMID: 
23927512. PMCID: PMC3786747. http://dx.doi.org/10.2105%2FAJPH.2012.301127
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Evidence
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1. Pathogens

2. Disruptions

3. Form



1. Environmental pathogens
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2. Environmental disruptions



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.

“

”

http://www.nlm.nih.gov/medlineplus/ency/article/001924.htm
Levetown M. Communicating with children and families: from everyday interactions to skill in conveying distressing information. Pediatrics. 2008;121:e1441-e1460.20
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Number of natural disasters worldwide 

Adapted from: Munich Re (2010) “Topics Geo natural catastrophes 2009: Analyses, assessments, positions.”  Munich: Munich Reinsurance Company, 
by Jennings, S. “Time’s Bitter Flood: Trends in the number of reported natural disasters.” Oxfam Research Report 2011. 
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3-fold increase
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Yzermans CJ, Donker GA, Kerssens JJ, Dirkzwager AJ, Soeteman RJ, ten Veen PM. Health problems of victims before and after a disaster: a longitudinal study in general 
practice.Int J Epidemiol. 2005 Aug;34(4):820-6. doi: 10.1093/ije/dyi096. Epub 2005 Apr 28
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3. Environmental form
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Two key considerations



Equity

https://www.cdc.gov/policy/hst/hi5/Incentivecredits/index.html 
Arno, P.S., et al., Bringing health and social policy together: The case of the earned income Incentive credit. Journal of public health policy, 2009. 30(2): p. 198-207.



https://www.visualcapitalist.com/global-wealth-concentration/
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https://tracktherecovery.org
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