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For years we have been hearing that antidepressants work because they fix a serotonin 
chemical imbalance that causes depression despite a lack of evidence that depressed patients are 
deficient in serotonin (Leo & Lacasse, 2005).  The lack of support for the serotonin deficiency theory 
may be one reason physicians don’t typically order lab tests of serotonin levels in depressed patients.  
The serotonin theory has been so effectively marketed that psychologists have often felt pressure to 
refer their clients for an antidepressant evaluation despite strong evidence that psychosocial treatments 
are just as effective as medications in the short term and appear to offer more enduring benefits 
(Antonuccio et al., 2002).  

The recent press release from the European College of Neuropsychopharmacology (2008) on 
neurogenesis in the adult brain, suggests that the discredited chemical imbalance theory of depression 
may be morphing into the neurogenesis theory of depression, i.e., the notion that there is a deficiency 
of neurons in the hippocampus of the brain and that antidepressants work by helping the brain generate 
new neurons thought to affect mood (e.g.,  Malberg et al., 2000; Santarelli et al., 2003).  

While the neurogenesis hypothesis may be a reasonable hypothesis, there are at least two 
issues that must be answered to understand how neurogenesis might affect depression.  One is to 
explain what role neurogenensis might play in the positive response of many depressed patients who 
are randomly assigned to receive a placebo, a group that does about 82% as well as those randomly 
assigned to receive an antidepressant (Kirsch et al., 2002).  Another issue has to do with whether 
neurogenesis is always a good thing and whether it might even be harmful under some circumstances.  
For neurogenesis to be positive, it would have to occur in just the right locations and not in unwanted 
locations in the brain. 

The ECN article notes that physical exercise, hormonal influences, and learning can also cause 
neurogenesis and gliogenesis (formation of specific glial support cells that are critical for survival of 
neurons in the brain).  The ECN article also notes that while antidepressants appear to be able to 
stimulate similar cell genesis, “so far the existence of a causative relationship remains speculative”. 

There have been open label studies with no placebo control group (e.g., Vermitten et al., 2002) 
showing an increase in hippocampal volume in patients receiving paroxetine for PTSD.  Had there been 
a control group, it is possible, perhaps even likely, that patients who improved in the placebo condition 
or a psychosocial comparison condition would have shown similar brain changes.   There are several 
studies showing that psychosocial interventions (like CBT or IPT) cause comparable metabolic brain 
changes in those who improve (e.g., Brody et al., 2001; Martin et al., 2001; Kennedy et al., 2007) 

As noted, many activities may cause what is thought to be mostly positive neurogenesis (e.g., 
jogging, learning Spanish, good nutrition).  But neurogenesis could be just as likely a cause for concern 
as celebration, especially if it is induced by an ingested chemical with unknown long–term risks.  For 
example, antidepressants have been linked to cancer in human epidemiological studies (e.g.  Bahl et 
al., 2003 ; Cotterchio et al., 2000; Halbreich et al., 1996;  Moorman et al., 2003; Sharpe et al., 2002).  
There are also controlled animal studies showing that antidepressants can be carcinogenic (a form of 
cell genesis).  We have been able to establish carcinogenesis in animals because we humans consider 
it ethical to expose animals to suspected carcinogens in controlled studies.  Such designs are obviously 
not considered ethical in humans so we are left with epidemiological studies in humans which are 
essentially correlational in nature and don’t prove causation (though some of them are as well 
controlled as is possible in an epidemiological study).  Therefore, human epidemiology studies do not 



necessarily prove that antidepressants are carcinogenic in humans (as an aside, a similar lack of 
controlled human trials permitted the tobacco industry to claim for decades that tobacco had not been 
proven to cause cancer in humans) but they make it clear that this possibility cannot be ruled out in 
humans.  The odds ratio of developing cancer in those patients taking antidepressants has been as 
shown to be as high as 7 times more than someone who does not take them in some of these 
epidemiological studies.  

In conclusion, the neurogenesis theory of antidepressants must be considered unproven and 
open to scientific skepticism until more controlled trials in humans are available to address the issues 
outlined here.  Unfortunately, that will not prevent the drug industry from using neurogensis theory as a 
marketing tool, just as was done so effectively with the chemical imbalance theory. 
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