
Does mental illness cause medical 
treatment 

or does medical treatment cause mental 
illness?
Richard Gill 
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Major depressive disorder (MDD) affects up to 17% of the 
population, causing profound personal suffering and economic 
loss1. Clinical and preclinical studies have revealed that 
prolonged stress and MDD are associated with neuronal atrophy 
of cortical and limbic brain regions2–9, but the molecular 
mechanisms underlying these morphological alterations have 
not yet been identified. Here, we show that stress increases 
levels of REDD1 (regulated in development and DNA damage 
responses-1), an inhibitor of mTORC1 (mammalian target of 
rapamycin complex-1; ref.10), in rat prefrontal cortex (PFC). 
This is concurrent with a decrease in phosphorylation of 
signaling targets of mTORC1, which is implicated in protein 
synthesis–dependent synaptic plasticity. We also found that 
REDD1 levels are increased in the postmortem PFC of human 
subjects with MDD relative to matched controls. Mutant mice 
with a deletion of the gene encoding REDD1 are resilient 
to the behavioral, synaptic and mTORC1 signaling deficits 
caused by chronic unpredictable stress, whereas viral-mediated 
overexpression of REDD1 in rat PFC is sufficient to cause 
anxiety- and depressive-like behaviors and neuronal atrophy. 
Taken together, these postmortem and preclinical findings 
identify REDD1 as a critical mediator of the atrophy of neurons 
and depressive behavior caused by chronic stress exposure.

Structural alterations of the nervous system have been implicated in 
depression, including postmortem findings demonstrating atrophy 
of PFC in human subjects with MDD2–4. Chronic stress decreases 
dendrite branching and spine density in rodents5–9, and these altera-
tions are associated with depressive behavior, notably anhedonia11,12. 
A recent study has reported decreased levels of mTORC1 signaling 
proteins in postmortem PFC of subjects with MDD13. Conversely, 
rapid-acting antidepressants increase mTORC1 signaling and  
synaptogenesis in rat PFC14. These findings suggest that stress could 
decrease synaptogenesis via inhibition of mTORC1.

To address this issue, we examined the influence of chronic unpre-
dictable stress (CUS) on REDD1 (also known as DDIT4 or RTP801), 

which stabilizes the complex formed by tuberous sclerosis proteins 1 
and 2 (TSC1-TSC2); this complex subsequently inhibits mTORC1-
dependent protein synthesis and cell growth10 (Fig. 1a). Exposure  
to CUS for 21 d, which decreases the number and function of  
spine synapses11, significantly increased REDD1 mRNA (P < 0.001)  
and protein (P < 0.05) expression in rat PFC (Fig. 1b). One day of 
mild stress had no effect on REDD1 (Fig. 1c), and levels of TSC2  
protein were unaltered by CUS (Supplementary Fig. 1a,b). 
Consistent with our previous work11, we found that PSD-95, a post-
synaptic protein involved in synapse and spine formation and func-
tion, is decreased by CUS in PFC (P < 0.05) (Supplementary Fig. 1c).  
REDD1 levels were not altered by CUS in the hippocampus, another 
region in which atrophy is observed following chronic stress 
(Supplementary Fig. 1d).

We also examined the effects of adrenal glucocorticoids, as their 
release is a key hypothalamic-pituitary-adrenal (HPA) axis endocrine 
response to stress. We found that REDD1 mRNA (P < 0.0001) and 
protein (P < 0.001) expression was significantly increased in PFC fol-
lowing administration of the synthetic glucocorticoid dexamethasone 
(Supplementary Fig. 2a), consistent with reports of increased REDD1  
in response to glucocorticoid administration in muscle15 and hippo-
campus16. Physiological induction of corticosterone by immobilization  
stress17 (Supplementary Fig. 2e) also significantly increased REDD1 
(P < 0.05), and this effect was inhibited by glucocorticoid blockade 
with RU-486 (P < 0.05) (Supplementary Fig. 2d). These findings 
indicate that activation of the HPA axis underlies increased REDD1 
expression in response to CUS. Consistent with previous work in the 
hippocampus16, we also found that REDD2 in PFC is decreased by 
glucocorticoid treatment (P < 0.05) (Supplementary Fig. 2b). REDD2 
is also a negative regulator of mTORC1 (ref. 10) and may act with 
REDD1 to fine-tune mTORC1 signaling.

We also found that CUS (21 d), but not mild stress (1 d), decreases 
phosphorylation of the mTORC1 signaling targets p70 ribosomal S6 
kinase (S6K) (P < 0.01) and eukaryotic translation initiation factor 4E-
binding protein-1 (4EBP1) (P < 0.05) in rat PFC (Fig. 1d,e). Further, 
we observed a significant decrease in phosphorylated serine-threonine  
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parallels in other primary sources. A typical case is on page 179, where for
Galen’s views on melancholy we are simply referred to his work On Black
Bile without indication of specific passages. In the discussion of diorismos on
page 157, no parallels are listed at all; and in the note on kachexia on page
179, no reference is made to the technical usage of this term in ancient noso-
logy to denote a very specific disorder. References to secondary literature,
and even cross-references to other sections of the book, too, are often care-
less, with on many occasions no page numbers being given, for example, the
reference to Bertier’s edition of the fragments of Mnesitheus (pp. 156–57),
which fails to direct the reader to Bertier’s highly pertinent discussion of
Mnesitheus’s dietetics on pages 31 through 35; the astonishing reference
“Von Staden (1989) s.v. Herophilus” on page 161 in note 36; or the sloppy
cross-reference on page 165, “See the comment by Wilkins in the Fore-
word,” which is very hard to track down. True, there is useful information
as well, especially on the identification of the various foods; these are help-
fully summed up in appendices listing the names for plants and fishes. But
one would have expected more help from a “detailed commentary.” The
work concludes with a select bibliography and a general index, but regret-
tably no index of passages cited. 
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Reviewed by HOW ARD I .  KUSHNER, Ph.D., Rollins School of
Public Health and The Graduate Institute for Liberal Arts, Emory
University, Atlanta, Georgia 30322. 

Torrey and Miller argue that schizophrenia and manic-depressive illness
have grown into an epidemic over the past 250 years. They base their claim
on an examination of a wide range of sources, including memoirs, medical
reports, asylum records, and literary sources from Ireland, Britain, Canada,
and the United States. Asserting that “throughout history” the “baseline
rate of insanity . . .was approximately one case per 1,000” in the adult popu-
lation, they find that beginning in the eighteenth century the rate began its
steady rise to today’s rate, which exceeds five cases per 1,000 (pp. ix–x).
The authors reject the conclusions of a wide spectrum of historians of
psychiatry who have shown that variations in the prevalence of psychiatric
illness reflect changing social categories of behavior and diagnosis. This epi-
demic, according to Torrey and Miller, has been obscured by the influence
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Varieties of bias in epidemiology



In 1955, 1 in every 468 Americans was hospitalised due to a mental illness. 
!
In 1987, 1 in every 184 Americans were receiving an SSI or SSDI payment 
because they were disabled by mental illness. 
!
In 2007, the disability rate was 1 in every 76 Americans

(2010)



(2009)

“What the published studies really indicate is that 
most of the improvement shown by depressed people 
when they take antidepressants is due to the placebo 
effect.” 
!
“The published clinical trials we had analysed were 
not the only studies assessing the effectiveness of 
antidepressants. Approximately 40 per cent of the 
clinical trials conducted had been withheld from 
publication by the drug companies that had 
sponsored them.” 
!
“By and large, these were studies that had failed to 
show a significant benefit from taking the actual drug. 
When we analysed all of the data – those that had 
been published and those that had been suppressed 
– my colleagues and I were led to the inescapable 
conclusion that antidepressants are little more than 
active placebos, drugs with very little specific 
therapeutic benefit, but with serious side effects.”



Whitaker’s strongest critic is E. Fuller Torrey 
Here’s a review of a famous book by Torrey

….



….



Whitaker’s thesis

• Psychiatric medicine has caused an incredible rise 
in the incidence of psychiatric illness 

• Medication is targeted at suppressing symptoms, 
short term 

• Long term effects are harmful – that’s the 
explanation for the rise in incidence



Whitaker’s weakness

• Schizophrenia, depression, bipolar disorder, ADHD, 
… are all very different animals 

• A host of other factors can and probably did 
contribute to the rise in rates

Who knows the difference between:!
being in an “acute schizophrenic episode”, having "schizophrenia", having a "schizoaffective disorder" !
and exhibiting an "acute reactive psychosis"?



Torrey’s weakness
• [Stength: Twin studies showing genetic factor in 

Schizophrenia, Bipolar disorder] 

• The causes of disease are always multiple … so biology might 
make some people more susceptible to some complaints than 
others … this does not mean that the “cause” is biological. In 
fact, talking about “the cause” of something so complex as 
major depression is (IMHO) sheer stupidity 

• Unfortunately, anyone with a big interest to promote “the cure” 
has a big interest in promoting the idea of “the cause”



Whitaker’s strength
• The drugs are indeed discovered, developed, evaluated and 

marketed based on short term effects (suppression of 
symptoms) 

• The global biochemical mechanisms whereby this might lead 
to long term damage seems quite plausible 

• Regarding anti-depressants, the best (double blind, 
randomised) clinical trials comparing  short term effectiveness 
of drug with active placebo very show absolutely no difference!

• There are no good long term studies (certainly, no RCT’s)

Dropout, non-compliance: “intention to treat”. What endpoint?





Apples and pears
• As we compare different times and places,    different 

populations present with “illness” …    even if it keeps the same 
name, its nature can be very different 

• Poor short term treatment causes “removal” of sicker people … 
longer term survival of the survivors, can be much better 

• Therefore, if we want to compare recurrence we have a big 
problem …

Biases due to selection, self-selection, drop-out



We need 
psychiatric epidemiology!

It’s in its infancy

Hoe gezondheid een industrie werd

 En ze leefden 
nog lang 
en gez ond

Luc Bonneux



Bradford Hill criteria 
!
The Bradford Hill criteria, otherwise known as Hill's criteria for causation, are a group of minimal conditions necessary 
to provide adequate evidence of a causal relationship between an incidence and a consequence, established by the 
English epidemiologist Sir Austin Bradford Hill (1897–1991) in 1965.!
The list of the criteria is as follows:!
!1.! Strength: A small association does not mean that there is not a causal effect, though the larger the association, the  

more likely that it is causal.!
!2.! Consistency: Consistent findings observed by different persons in different places with different samples strengthens  

the likelihood of an effect.!
!3.! Specificity: Causation is likely if a very specific population at a specific site and disease with no other likely  

explanation. The more specific an association between a factor and an effect is, the bigger the probability of a causal 
relationship.!

!4.! Temporality: The effect has to occur after the cause (and if there is an expected delay between the cause and  
expected effect, then the effect must occur after that delay).!

!5.! Biological gradient: Greater exposure should generally lead to greater incidence of the effect. However, in some  
cases, the mere presence of the factor can trigger the effect. In other cases, an inverse proportion is observed: greater 
exposure leads to lower incidence.!

!6.! Plausibility: A plausible mechanism between cause and effect is helpful (but Hill noted that knowledge of the  
mechanism is limited by current knowledge).!

!7.! Coherence: Coherence between epidemiological and laboratory findings increases the likelihood of an effect.  
However, Hill noted that "... lack of such [laboratory] evidence cannot nullify the epidemiological effect on associations".!

!8.! Experiment: "Occasionally it is possible to appeal to experimental evidence".! 
!9.! Analogy: The effect of similar factors may be considered.! 


