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My (informal) education in psychiatry



Overview
ÅTwo main examples

ïgenes, stress, and depression

ïmedia violence and aggression

ÅBiological generalizations

ïgene X environment interactions are widespread, 
interesting, and important

ïmedicine (and ecology) are messy and difficult

ÅMethodological generalizations

ïcorrelation ґ Ŏŀǳǎŀǘƛƻƴ

ïreplicability

ïweight of evidence

ïcomplexity of causation

ïexperiments are problematic too

ïάLǘΩǎ Ƨǳǎǘ ŜǾƛŘŜƴŎŜΦέ



Scienceς2003 Breakthrough of the Year



ScienceΩǎ CƛǊǎǘ wǳƴƴŜǊ-Up in 2003



What study garnered so much attention?

Caspiet al. ςInfluence of life stress on depression: 
moderation by a polymorphism in the 5-HTT gene 
(Science 301:386-389)

Åa long-term, prospective study of 847 New Zealand children 
from birth to age 26

Å> 1500 citations since 2003!



Genetic Background

Åthe 5-HTT (SERT) gene codes for a protein that 
transports serotonin across cell membranes at brain 
synapses

Åthere are at least 2 variations of the gene, sand l1

ïs reduces the uptake of serotonin at synapses compared to l

Åpolymorphism in the New Zealand subjects

ï17% were ss

ï51% were sl

ï31% were ll

1s= short sequence, l = long  in regulatory region of gene; s less effective at promoting transcription.



Physiological Background

Åserotonin is a neurotransmitter

Åamong other functions, serotonin regulates sleep 
appetite, aggression, mood

Ådepression can be treated with selective serotonin 
reuptake inhibitors (SSRIs) like Prozac

Åtherefore, 5-HTT may be related to depression



The gene X environment interaction hypothesis

ÅStressful life events clearly influence depression

ÅDirect association between 5-HTT genotype and 
depression is inconclusive

Å/ŀǎǇƛΩǎgroup hypothesized that individuals with ssor 
slgenotypes might be more sensitive to stress than ll
individuals

ïthis would be a genotype X environment 
interaction



Outline of Methods

Åsubjects identified stressful life events between age 
21 and 26
ï30% had 0 events, 56% had 1 to 3, 15% had 4 or more

ïno difference in frequencies of these events between ss, sl, 
and ll subjects

Åby interview, researchers ascertained
ïself-reported symptoms of depression

ïmajor episodes of depression

ïsuicide ideations or attempts

Åthey also got reports of symptoms of depression 
from informants suggested by subjects



Evidence for a gene X environment interaction

Results consistent with G X E interaction for 
the three other measures of depression too.



Generalization 1 ςCorrelation & Causation

Å/ŀǎǇƛΩǎgroup tested a genotype-environment 
interaction hypothesis

Ådata were correlational, not experimental 

5-HTT is ssor sl

major stress

ҧ Ǌƛǎƪ ƻŦ ŘŜǇǊŜǎǎƛƻƴ



Generalization 1 ςCorrelation & Causation

ÅHere is an alternative hypothesis

5-HTT is ssor sl

other, unknown genes

ҧ Ǌƛǎƪ ƻŦ ŘŜǇǊŜǎǎƛƻƴ

ҧ Ǌƛǎƪ ƻŦ ǎǘǊŜǎǎ



Generalization 1 ςCorrelation & Causation

Åthe interaction hypothesis in words:

ïssor slgenotype makes depression more likely in 
people exposed to major stress

Åthe alternative hypothesis in words:

ïssor slgenotype increases risk of depression and is 
associated with genes that increase likelihood of 
major stress in life

Åcan these hypotheses be distinguished?



Predictions of alternative hypotheses

Åstatistical interaction between 5-HTT genotype, stress 
from age 21 to 26, and depression at age 26

ïgene-ŜƴǾƛǊƻƴƳŜƴǘ ƛƴǘŜǊŀŎǘƛƻƴ ƘȅǇƻǘƘŜǎƛǎ Ҧ

ïƎŜƴŜ ŀǎǎƻŎƛŀǘƛƻƴ ƘȅǇƻǘƘŜǎƛǎ Ҧ

Åstatistical interaction between 5-HTT genotype, stress 
from age 21 to 26, and depression at age 18 or 21

ïgene-ŜƴǾƛǊƻƴƳŜƴǘ ƛƴǘŜǊŀŎǘƛƻƴ ƘȅǇƻǘƘŜǎƛǎ Ҧ

ïƎŜƴŜ ŀǎǎƻŎƛŀǘƛƻƴ ƘȅǇƻǘƘŜǎƛǎ Ҧ

Yes

Yes

No

Yes



Results for stress beforeage 26 and depression at age 26

CaspiŜǘ ŀƭΦ ŘƻƴΩǘ ǇǊŜǎŜƴǘ ǘƘŜdata, but they found no such 
interaction for stress after age 21 and depression beforeage 
21. 



Gene X environment interaction ςA moot point?

ÅThe alternative, gene-association hypothesis must 
really look like this 

5-HTT is ssor sl

other, unknown genes

ҧ Ǌƛǎƪ ƻŦ ŘŜǇǊŜǎǎƛƻƴ

ҧ Ǌƛǎƪ ƻŦ ǎǘǊŜǎǎ

environment



A biological generalization

ÅGene-environment interactions are

ïinteresting

ïimportant

ïwidespread

Åcommon-garden experiments

with yarrow at various

elevations in the Sierra



Twins and human genetics 1

ÅHeritability studies compare correlations of traits for 
monozygotic (MZ) and dizygotic(DZ) twins

ïMZ twins share 100% of their genes; DZ twins 
share 50%

ïunder certain assumptions, heritability is an 
estimate of the contribution of genetic differences 
to variation in a population

ïheritability represents the summed effect of many 
genes



Twins and human genetics 2

Åmany behavioral traits have heritability > 40%

Åŀ ǊŜŎŜƴǘ ŜȄŀƳǇƭŜ ƛǎ άǇƻǇǳƭŀǊƛǘȅέ (J. H. Fowler et al., 2009, PNAS

106:1720-1724)

Åheritability of IQ has been studied for years; typical 
values are 60%

ïa policy implication --

ïŀ ǇǊƻōƭŜƳΥ Ƴƻǎǘ ǘǿƛƴ ǎǘǳŘƛŜǎ ƘŀǾŜƴΩǘ ƛƴŎƭǳŘŜŘ ŎƘƛƭŘǊŜƴ ŦǊƻƳ 
very impoverished backgrounds

ÅTurkheimeret al. (2003) collected data on IQ of seven-
year-old MZ and DZ twins from various socioeconomic 
backgrounds (Psychological Science14:623-628).



Results of Turkheimeret al. (2003)

Ignoring socioeconomic status, heritability of full-scale IQ = 33%.



A biological generalization

ÅGene-environment interactions are

ïwidespread ςplants to humans

ïimportant for policy (education to conservation)

ïinteresting

ÅǘƘŜƛǊ ǇǊŜǾŀƭŜƴŎŜ ǳƴŘŜǊƳƛƴŜǎ  άgeneticizationΧ ŀ 
reflection of increased technological capacities to 
manipulate genes in the laboratory, and potentially the 
clinic, rather than theoretical progress in understanding 
Ƙƻǿ ŘƛǎŜŀǎŜǎ ŀƴŘ ƻǘƘŜǊ ǘǊŀƛǘǎ ŀǊƛǎŜΦέ ό[Φ DŀƴƴŜǘǘΣ мфффΣ ²ƘŀǘΩǎ ƛƴ 

a cause? Biology and Philosophy14:349-374)



Another methodological generalization

ÅTo be credible, results should be replicable

ÅHow about 5-HTT, stress, and depression?

ÅRischet al. (2009, JAMA301:2462-2471) did a meta-analysis 
of attempts to replicate Caspiet al. (2003)

ï14 of 26 similar studies after 2003 provided usable data

ïsample sizes ranged from 118 to 4175

(Caspiet al. had 847 subjects)

ï6 studies were prospective (like Caspiet al.), 8 were cross-
sectional



Meta-Analysis ςgenes, stress, depression


