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1. We are centrally motivated to improve the health of populations
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2. What are we doing to improve (population) mental health?



Roehrig, Charles. Mental Disorders Top The List Of The Most Costly Conditions In The United States: $201 Billion
Health Affairs. May 18, 2016.



http://apps.who.int/medicinedocs/documents/s19032en/s19032en.pdf



http://apps.who.int/medicinedocs/documents/s19032en/s19032en.pdf





Among NIH funding for the current fiscal year, only 0.4% 
was awarded to projects with the terms “population” or 
“public” in the title

$32,492,726,085

$121,581,226 

NIH RePORTER. Current projects from FY 2014-2015 for which funding data is available. <http://projectreporter.nih.gov/> Accessed on June 22, 2015. 



Proportion of NIH funding awarded to projects with the 
terms “genetic” or “genetics” in the title, abstract or terms
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3. Is this getting us where we want to get to?



http://www.cdc.gov/nchs/data/databriefs/db172.pdf



http://www.cdc.gov/nchs/data/databriefs/db172.pdf



The Wall Street Journal. “Burden of Health-Care Costs Moves to the Middle Class.”
<http://www.wsj.com/articles/burden-of-health-care-costs-moves-to-the-middle-class-1472166246>  Accessed September 7, 2016 



4. What should we be doing?  A what matters most illustration



How much is risk of depression determined by our genes?
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Therefore all our risk of depression is 
determined by our genes





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
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RR (DEP+|GE+) = 1.7
PARP (DEP+|GE+) = 0.4



= ENV+= DEP+

Scenario 2
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Therefore only about 40% of our risk of 
depression is determined by our genes



What is going on?



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.

INTERACTION BETWEEN 5-HTTLPR, STRESSFUL LIFE EVENTS, AND DEPRESSION
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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

Author Affiliations are listed at the end of this article.
Corresponding Author: Kathleen Ries Merikangas,
PhD, Genetic Epidemiology Research Branch,

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

2462 JAMA, June 17, 2009—Vol 301, No. 23 (Reprinted with Corrections) ©2009 American Medical Association. All rights reserved.

 at University of Michigan on June 19, 2009 www.jama.comDownloaded from 

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



5. So what should we be doing?



1. Investment in early childhood education

2. Increase Earned Income Tax Credits

3. Expand safe affordable public transportation
4. Financial support for low-income homeowners

5. School-based obesity prevention

6. …



But isn’t this outside our remit?



6. We cannot afford not to. 



US	Health	in	International	Perspective.	Shorter	lives,	poorer	health.	S	Woolf,	L	Aron,	eds.	NRC	and	IOM.	2012.
US	Health	in	International	Perspective.	Shorter	lives,	poorer	health.	S	Woolf,	L	Aron,	eds.	NRC	and	IOM.	2012.
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45
https://www.washingtonpost.com/news/wonk/wp/2015/12/17/guns-are-now-killing-as-many-people-as-cars-in-the-u-s/



Lifetime prevalence of psychiatric disorders are comparable in Canada and the 
U.S. 

Schaffer A et al. Community survey of bipolar disorder in Canada: lifetime prevalence and illness characteristics. Can J Psychiatry 2006; 51(1): 9-16.
Patten SB et al. Descriptive Epidemiology of Major Depression in Canada. The Canadian Journal of Psychiatry February 2006.
Kessler RC et al. Lifetime Prevalence and Age-of-Onset Distributions of DSM-IV Disorders in the National Comorbidity Survey Replication. JAMA 2005; 62 (6). 
“Mental Health and Mental Illness”. Anxiety Disorders Association of Canada. <http://anxietycanada.ca/english/pdf/kirby.pdf> Accessed November 21, 2014.
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Firearm homicide rate per 100,000 in 2009
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Beatty, Sarah, Cotter, Adam. (2010) “Homicide in Canada, 2009,” Juristat 30 via “An Overview of Gun Control in US, Canada and Globally.” Coalition for Gun Control. 
<http://guncontrol.ca/overview-gun-control-us-canada-global/> Accessed November 14, 2014. 



Proportion of households owning firearms
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“An Overview of Gun Control in US, Canada and Globally.” Coalition for Gun Control. <http://guncontrol.ca/overview-gun-control-us-canada-global/> Accessed 
November 14, 2014. 



http://www.vox.com/2015/8/24/9183525/gun-violence-statistics





High-profile mass shootings and the accumulation of mental health records in 
National Instant Check System 

Swanson JW, McGinty EE, Fazel S, Mays VM. Mental illness and reduction of gun violence and suicide: bringing epidemiologic research to policy. Annals of Epidemiology 
2014. 



7. Rethinking our overall approach



Some people are ‘exposed’

ExposedUnexposed



Both exposed and unexposed have disease
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Rose G. The strategy of preventive medicine. Oxford: Oxford University Press; 1992. 



Identify those who are high risk
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Rose G. The strategy of preventive medicine. Oxford: Oxford University Press; 1992. 
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Rose G. The strategy of preventive medicine. Oxford: Oxford University Press; 1992. 

Then decrease their risk



This strategy sees this
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with disease
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But misses all of this
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Rose G. The strategy of preventive medicine. Oxford: Oxford University Press; 1992. 

An alternate, population health, strategy



Shifts the entire risk distribution
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Rose G. The strategy of preventive medicine. Oxford: Oxford University Press; 1992. 



The population health strategy

ExposedUnexposed



The population health strategy
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The population health strategy
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8. Would that even work?



Yes



http://www.vox.com/2016/6/6/11852640/cartoon-poor-neighborhoods



http://www.vox.com/2016/6/6/11852640/cartoon-poor-neighborhoods



Black Body Mass Index change by policy
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Orr MG, Galea S, Kaplan GA. Neighborhood food, physical activity, and educational environments and black/white disparities in obesity: A complex 
systems simulation analysis. Under review.



9. Looking back, the bigger picture



“Healthy People/Healthy Economy: An Initiative to Make Massachusetts the National Leader in Health and Wellness.” 2015. Data from NEHI 2013. 
<http://www.tbf.org/tbf/56/hphe/Health-Crisis>
Tarlov A. Social determinants of health: the sociobiological translation. In: Blane D, Brunner E, Wilkinson R, editors. Health and social organization: towards 
a health policy for the 21st century. London: Routledge; 1996 pp. 71-93.

Access to care: 6%

Genetics: 20%

Socioeconomic and 
physical environments:

22%

Healthy 
behaviors: 

37%

Interactions among 
determinants: 

15%

Medical services: 
90%

Socioeconomic and 
physical environments: 

22%

Healthy behaviors: 9%
Other: 1%

The spending mismatch: Health determinants vs. health expenditures

Determinants
National health expenditures: 

$2.6 trillion



“Healthy People/Healthy Economy: An Initiative to Make Massachusetts the National Leader in Health and Wellness.” 2015. Data from Massachusetts Budget 
and Policy Center Budget Browser. <http://www.tbf.org/tbf/56/hphe/Health-Crisis>
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