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Aims of talk:

• Look at assumptions that underpin the current 
view of drug treatment for mental health 
problems

• Present alternative way of understanding and 
using prescribed drugs for mental distress





There has been an increase in the use of 
prescription drugs for mental disorders:

Trends in prescriptions in England 1998-2010
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This increase is associated with a strong 
message that drugs work by correcting a 
chemical imbalance

• “Paxil CR helps balance 
your brain’s chemistry” 
PaxilCR.com, 2009



Mechanism of drug action in 
psychiatry:

• Current view is that drugs target and correct 
an underlying biological abnormality

• Abnormality is proposed to be of 
neurotransmitters (chemical imbalance), 
neurocircuitry or unspecified
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http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwiP3Kn1z7bNAhVnLMAKHcm4AE8QjRwIBw&url=http://drsaulmarcus.com/mentalillness/3howdoantidepressantswork.html&psig=AFQjCNHGY4nOL0Rr7ujuSsHwiPnVqowmow&ust=1466512765989565


• There is no evidence that any class of 
psychiatric drug works by targeting the 
underlying biological mechanism of the 
disorder or symptoms



Why?

• We don’t know the mechanisms underling any disorder 
or even any ‘symptoms’

• Placebo controlled trials do not confirm that drugs act 
in this way- differences from placebo can be accounted 
for in other ways

• Other evidence that drugs might have mechanism 
targeting effects is lacking

• There are other ways of explaining drug action



Models of drug action
Disease centred model Drug centred model

Drugs correct an abnormal 

brain state

Drugs create an abnormal brain 

state

Drugs target specific  diseases  

or abnormalities

Psychiatric drugs as 

psychoactive drugs

Therapeutic effects of drugs 

arise from their effects on 

disease pathology or the 

biological  mechanism s that 

produce symptoms 

Useful effects are a consequence 

of drug-induced changes to 

normal brain functioning

Example (general medicine): 

asthma treatments,  insulin for 

diabetes, aspirin, paracetamol 

Examples: alcohol for social 

anxiety, opiate anaesthetics



Psychoactive drugs

• Altered mental states: changes in 
cognition, emotion and behaviour

• Linked physical alterations (eg drug-
induced sedation has mental and 
physical components)

• Can produce euphoria or dysphoria 
to different degrees

•



People have used psychoactive substances 
to alleviate misery for millenia
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Chlorpromazine was introduced into 
psychiatry in France in 1952 

At first it was regarded as a special sort of 
sedative 

It was referred to as a “neurological inhibitor,” 
then as a “neuroleptic”





Neuroleptics were widely advertised for agitation in the 
elderly and behavior problems in children up to 1970s



Specificity of neuroleptics  

• “they appear to do more than tranquilise” 
(Henderson & Gillespie 1962). 

• “the drugs penetrate much closer to the site of 
mechanism of the disease itself than any other 
procedure applied hitherto” (Mayer-Gross, Slater, & 
Roth 1960). 





A similar process occurs with ‘antidepressants’

• The first drugs commonly referred to as 
antidepressants were stimulant-like 
substances (iproniazid)

• Early papers refer to these properties, but 
later ones only report them as ‘side effects’ 



Specificity of antidepressants

• antidepressants 
“appear to act 
specifically against 
depressive symptoms” 
(Dally, 1967)

• “much more specific” 
than stimulants 
(Psychopharmacology 
conference 1962,  Goldman, 
(1966),



Views about how psychiatric medicines worked changed from 
the 1950s onwards, and the disease-centred model was 
adopted. 

Pre 1950s- drug 
centred:

• Sedatives

• Stimulants

Post 1950s- disease 
centred:

• Antipsychotics

• Antidepressants

• Anxiolytics

• Mood stabilisers

• Hypnotics

• Treatment resistant 
psychosis



This transformation does NOT occur because of 
accumulating evidence for the disease-centred 
model 

There was, and is, very little support for the 
disease-centred model (the idea that drugs target 
underlying abnormalities)

Placebo controlled trials do not distinguish disease-
centred from drug-centred model



The drug-centred model- how do 
psychiatric drugs ‘work’? 

• Interaction of psychoactive effects and 
symptoms

• Placebo and ‘amplified placebo’ effects

• Both may produce differences from placebo in 
RCTs. 

• But are they worthwhile?



Understanding and treating depression:
is depression caused by a chemical imbalance?

• Serotonin and noradrenalin abnormalities have 
been proposed (monoamine theories of depression) 

• Antidepressant efficacy cited as main supporting 
evidence (Skildkraut 1965; Mahli et al, 2005) 

• Independent evidence of serotonin or noradrenalin 
function in depression is highly contradictory



Serotonin 1A receptor studies

• Lower levels in depressed people compared to 
‘normals’ (Drevets et al, 1999; Sargent et al, 2000)

• Higher levels (Parsey et al, 2006; Reivich et al, 2004)

• No difference (Meyer et al, 2009; Parsey et al, 2006)

• Suicide victims: also inconsistent (Lowther et al, 
1997; Matsubara et al, 1991; Stockmeier et al, 1997)



Serotonin depletion studies

• Tryptophan depletion: does not produce depression in 
volunteers (Murphy et al, 2002). Some studies show 
depression in people previously treated for depression with 
SSRIs (Delgado et al, 1999)

• Parachlorophenylalanine studies: reduced serotonin 
associated with insomnia, aggression, hypersexual behaviour, 
irritability, hypersensivity to the environment, paranoia 
(Mendels and Frazer, 1974)





Depression and inflammation

• Depression is associated with deviations in 
some inflammatory markers

• They are also associated with social class, 
obesity, exercise, sleep deprivation etc

• A causal association specific to depression has 
not been demonstrated



So what are antidepressants and are 
they helpful? 



Psychoactive effects of “antidepressants” 
(Herrmann, W.M. & McDonald, R.J. 1978)

Tricyclic antidepressants (e.g. amitriptyline; 
clomipramine; lofepramine) 

• Profound sedation

• Cognitive and motor impairment

• EEG slowing

• Dysphoria

• Complex effects on numerous neurotransmitter systems

• Some have dopamine blocking activity (esp. amitriptyline and 
clomipramine



Psychoactive effects of SSRIs and venlafaxine (Efexor): 

• “listlessness and lethargy” 

• “Total loss of libido”

• “inability to care about 
anything”

• “general numbness/mental 
blankness” 

• “sleepy all the time”

• “Increased anxiety.., 
borderline panic, mild 
insomnia” 

• “sometimes suicidal”

• “mood swings”

• “irritability”

(Goldsmith & Moncrieff, 2011)



Are these effects useful?











Inflation of differences through 
categorisation of outcome measures



• Response defined as minimum 12 point 
reduction in HRSD (approx 50% reduction in 
typical baseline depression score) 

• Response on active drugs: 50%

• Response on placebo: 32%

Moncrieff & Kirsch, 2005 BMJ





Are antidepressant effects useful in depression?  

• Difference from placebo is very small. Effect size around 
0.3; translates to HRSD difference of 1.5-2.5 (max score 
54)

• And undetectable using other measures of clinical 
improvement (HRSD effects of <3 points are clinically 
undetectable. Minimal improvement on CGI=8 points on 
HRSD (Leucht et al, 2013; Moncrieff & Kirsch, 2015). 

• Also easily accounted for by “amplified placebo effects” or 
drug-induced effects like emotional flattening



HAM-D and CGI-Improvement (Leucht et 

al., 2013)
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Unblinding

• Rabkin et al, 1986: imipramine, vs phenelzine
vs placebo

78% patients, 87% psychiatrists correctly 
distinguished active drug from placebo

• Marini et al, 1976: Lithium vs placebo 

70% patients correctly identified whether they 
were on lithium or placebo



STAR*D trial outcomes (Pigott, E.H.  
2010)
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UK sickness and disability benefit 
claimants 1995-2014
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Adverse effects of antidepressants

• Sexual impairment in humans is common (60% in some studies). Includes erectile 
dysfunction, genital anaesthesia, ejaculatory anhedonia and loss of libido

• Can persist after discontinuation (Bolton et al, 2006; Kaufmann, 2008; Farnsworth 
& Dinsmore, 2009; Csoka et al, 2008). 

• Withdrawal effects: sometimes severe and prolonged – years (Fava et al, 2014)

• Increased suicidal thoughts and actions especially in young people

• Psychological effects: psychological dependence may increase risk of recurrence or 
of non-remission 

• Possibly fetal malformations with some SSRIs



Long-term behavioural effects of 
antidepressants: animal behaviour studies 

of SSRIs

Offspring of pregnant rats given SSRIs during 
pregnancy show long-term behavioural effects 
consisting of:

• Reduced sexual behaviour

• Decreased exploration

• Decreased social interaction 

• Some evidence of increased anxiety/ over-activity

(Kiryanova et al, 2013- review)



Treatment of depression from a drug-
centred perspective

• Antidepressants may produce some emotional restriction 
or flattening

• This may or may not be perceived as helpful
• Serious adverse effects exist but are under-researched

• Sedative drugs may be useful for agitation and insomnia 
temporarily - but beware dependence

• Learning to be happy (Greenberg)?

• But, being in a drug-induced, altered state for a prolonged 
period may hinder self management and learning, and 
may make people more chronically ill



Manufacturing Depression, 
Gary Greenberg



Are antidepressant-induced alterations 
useful?

Patient information

The standard view:

• The antidepressant will 
help normalise your 
serotonin levels

• The antidepressant will 
improve your depression

The drug-centred view:

• This medicine alters the way 
people think and feel (not 
just people with 
depression), but we are not 
sure how. It may dampen 
down your emotions, reduce 
your sex drive and make you 
feel demotivated and 
lethargic.  



Early accounts of antipsychotics

• Chlorpromazine first used by 
French psychiatrists Jean Delay 
and Pierre Deniker in 1950s 
(Hôpital St Ann, Paris)

• At first it was regarded as a 
special sort of sedative 

• Referred to as a “neurological 
inhibitor,” then as a 
“neuroleptic”; also “major 
tranquilisers”



Antipsychotic drug-induced effects

• Animal/healthy volunteers 
studies1-7

1. Baldessarini, 1985; 2. Gemperle et al, 2003; 3. Rosengarten et al, 2002; 4. Fagan et al, 1991; 5. McClelland et al, 1990; 6. Ramaekers et al, 
1999 etc. 7. Healy & Farquhar, 1999

Subjective 
effects:

⁻ Sedation 
⁻ Emotional 

flattening 
⁻ Indifference 
⁻ Reduced 

initiative 

Antipsychotics 
reduce:

⁻ Movement 
⁻ Attention 
⁻ Reaction times
⁻ Co-ordination
⁻ Intellectual 

abilities
⁻ Spontaneous 

activity
⁻ Memory



Healy and Farquhar, 1998

• ‘A general feeling common to all subjects was 
some extent of disengagement - a feeling of 
uninvolvement with the tasks at hand. Mental 
effort appeared to be difficult with all subjects 
reporting some problems with concentration’



• Deniker (and others) proposed the effects of classical 
neuroleptics were an attenuated form of Parkinson’s 
disease

• They worked because the emotional suppression or 
indifference they produced reduced the impact of 
psychotic symptoms: ‘patients simply lose interest in 
their delusions’

‘Experimental neurological syndromes and the new drug therapies in 
psychiatry’ Comprehensive Psychiatry, volume 1, 1960.



Patient accounts of the alterations produced by 
typical ‘antipsychotics’  and risperidone

Comments from ‘askapatient.com’

• Mental and physical stagnance

• Emotionally empty, dead inside

• A weird spacey empty feeling

• Lethargy and indifference
(Moncrieff et al, 2008)



askapatient.com

“Although I felt very well, I felt as if I had 
absolutely nothing to talk about. I kept 
wondering about whatever [it] was that 
had been so interesting during most of 
my life that I had suddenly lost… But I 

was very much in contact with reality and 
for that I was thankful” (haloperidol)



“Rottenly normal”  (Oliver Sack’s 
brother)



A drug centred approach to the 
treatment of psychosis

• Effects of antipsychotics may be 
useful to suppress acute 
symptoms

• Long-term the impairment and 
adverse physical effects may 
outweigh possible advantages for 
some, maybe many



Antipsychotic discontinuation trials, Leucht
et al, 2012
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Limitations of antipsychotic 
maintenance studies

• Evidence consists of antipsychotic 
discontinuation studies, which are confounded 
by adverse effects of discontinuation 

• Most studies less than 6 months – only 6/65 
trials in Leucht et al lasted > 1 year

• Little data on outcomes other than relapse



Harrow et al, 2012

Figure 1. Relationship between recovery and use of antipsychotics in 
schizophrenia (SZ). *p < 0.01, **p<0.001 



From: Recovery in Remitted First-Episode Psychosis at 7 Years of Follow-up of an Early Dose 

Reduction/Discontinuation or Maintenance Treatment Strategy: Long-term Follow-up of a 2-Year Randomized 

Clinical Trial
JAMA Psychiatry. 2013;70(9):913-920. doi:10.1001/jamapsychiatry.2013.19

Recovery, Symptomatic Remission, and Functional Remission After 7 Years of Follow-up

Figure Legend:

7 year follow-up



Wunderink et al, 2013



Antipsychotics and brains: there is now 
conclusive evidence that antipsychotics 
produce brain shrinkage: Animal studies 

• Dorph-Petersen et al, 2007: Macaque monkeys, 
18 months.

Brains of drug treated monkeys were 8-11% 
lighter 

• Vernon et al, 2011: Rats treated for 8 weeks. 6-
8% decrease in WBV, mostly in frontal cortex



Figure 3. Linear regression between dose years (equivalent to daily 100 mg 
chlorpromazine) of antipsychotic medication and annual change in brain volume 

(%) in participants with schizophrenia (beta = −0.50, t = −3.23, p = 0.003).

Veijola J, Guo JY, Moilanen JS, Jääskeläinen E, Miettunen J, et al. (2014) Longitudinal Changes in Total Brain 
Volume in Schizophrenia: Relation to Symptom Severity, Cognition and Antipsychotic Medication. PLOS 
ONE 9(7): e101689. https://doi.org/10.1371/journal.pone.0101689
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0101689

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0101689


The RADAR trial

• Randomised controlled trial of gradual antipsychotic 
reduction and discontinuation vs maintenance in people 
with recurrent or long-term non-affective psychosis or 
schizophrenia

• 402 participants; 2 year follow-up initially

• Outcomes: social functioning; relapse; symptoms; 
neuropsychological performance; adverse effects; service 
use etc



Start
Visit one

6 months
Visit two

Antipsychotic 
reduction treatment

6 months
Visit two

Antipsychotic 
maintenance  

treatment

1 year
Visit three

1 year
Visit three

2 years
Visit four

2 years
Visit four

Interviews  
(for some people)

50% ChanceAntipsychotic reduction treatment
• Participants will, with their 

psychiatrist,  reduce and, 
potentially, stop taking their 
antipsychotic medication.

• The reduction can be done more 
slowly or quite quickly over ~ 6-12 
months

• At the end of the study, some 
people who received the 
antipsychotic reduction  
treatment will be asked to talk to 
a member of the research team 
about their experience of taking 
part in the study

RADAR Trial: what will happen



Treatment of bipolar disorder from a drug-centred 
perspective: classical “manic depression” (bipolar 1)

• ‘Neurosuppressants’ (lithium, valproate, antipsychotics) reduce symptoms 
of acute mania

• They may reduce the recurrence of mania, but trials are flawed 
(discontinuation effects)

• Naturalistic studies show rates of relapse are higher now than pre-1950s 
(Winokur et al, 1975; Healy et al, 2005)

• No logical reason why these drugs would reduce the occurrence of 
depression and may exacerbate it

• No evidence that they reduce mood variability (in fact negative trials with 
lithium)



Bipolar symptoms test



Why did the disease-centred model of 
drug action catch on?

• Professional interests

• Pharmaceutical industry

• Politics



Professional interests



Distinguishing psychiatric treatment 
from recreational drug use





The benzodiazepine crisis



• ‘antipsychotic 
medicines are believed 
to work by balancing 
the chemicals found 
naturally in the brain’ 

Eli Lilly, zyprexa.com, 2011





Political influence



Conclusions

• Drugs prescribed for mental distress or disorder do 
not reverse or target an underlying disease or 
abnormality or chemical imbalance 

• They produce altered physical and mental states, and 
have unpredictable and under-researched effects, 
especially in the long-term

• These alterations interact with mental symptoms in 
various ways- sometimes with beneficial effects, but 
may have harmful effects  



A new approach to use of drugs for 
mental health problems

Disease centred model 
- assumes benefit

Drug centred model - more 
cautious, assumes harm



The dopamine hypothesis of schizophrenia and 
psychosis: the evidence

• Effects of antipsychotics (dopamine not central for all 
antipsychotics) (Yilmaz et al, 2012)

• Stimulant induced psychosis (not pinned down to dopamine)

• Measures of dopamine and dopamine receptors are negative or 
drug-induced 

• Other studies of dopamine activity inconsistent and 
confounded by stress, arousal, movement etc



‘Antipsychotics, dopamine D2 receptor occupancy and clinical 
improvement in schizophrenia: a meta-analysis’ Yilmaz et al, 

2012

• RESULTS: The first step of the meta-analysis confirmed the positive 
relationship between antipsychotic medication and clinical improvement in 
SCZ (ES=1.36; 95% CI: 1.13-1.60). The second step of our analysis revealed that 
when D₂ occupancy was limited to less than 80% in order to control for the 
appearance of extrapyramidal symptoms, high D₂ occupancy was correlated 
with reduction in clinical scores (r=0.4, p<0.001) for medications other than 
clozapine or quetiapine.

• Actually NO association found even excluding quetiapine and clozapine until 
an outlier study was excluded

• CONCLUSIONS: Our results suggest that D₂ occupancy is a contributing factor 
for the mechanism of antipsychotic effect in SCZ for some but not all 
antipsychotic medications.


