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  Whitlock  [1]  emphasized the importance of specifying 
and testing explicit hypotheses in clinical epidemiology, 
particularly if such hypotheses might lead to practical 
measures to prevent and treat mental disorders. Pharma-
coepidemiology, with particular reference to benzodiaz-
epines, may illustrate the value of Whitlock’s consider-
ations.

  For a long time benzodiazepines have provided an ef-
fective treatment for anxiety disorders  [5] , sleep disorders 
and a variety of medical conditions such as epilepsy and 
alcohol withdrawal  [6] . Their large number of prescrip-
tions raised many concerns and attempts at limiting their 
use  [5] . The introduction of second-generation antide-
pressant and antipsychotic drugs has provided more ex-
pensive modalities of addressing anxiety disorders  [7] . 
Substituting benzodiazepines with selective serotonin 
reuptake inhibitors (SSRI) and serotonin-noradrenaline 
reuptake inhibitors (SNRI) clearly appeared the commer-
cial way to go. Such a road would have been difficult when 
new medications had to be compared to a gold standard, 
since direct comparisons clearly indicated higher efficacy 
and tolerability of benzodiazepines over antidepressants 
 [8] . However, when such superiority was no longer re-
quired by regulatory agencies, alternative routes appeared. 
One was to perform comparisons by meta-analytic meth-
ods that are liable to manipulation instead of head-to-

 In 1977, at a time when psychiatric epidemiology was 
not as fashionable as it is today, Whitlock  [1]  outlined its 
aims and limitations. He criticized a narrow view of psy-
chiatric epidemiology as concerned with the incidence, 
prevalence and distribution of mental disorders in the 
general population. He found ‘the pursuit of investiga-
tions of this kind a singularly sterile activity, largely be-
cause it is difficult to see what possible purpose such en-
terprises have […]. Head counting to establish prevalence 
norms is tedious and can rarely be carried out in any com-
prehensive fashion by those trained to recognize and treat 
mental disorders’ [ 1 , p. 11]. Studies concerned with prev-
alence rates, however, achieved a prominent role in the 
subsequent decades  [2] . Even though such studies were 
not driven by financial conflicts of interest, they served an 
important commercial purpose. Expanding the target of 
psychotropic drug prescription to potentially universal 
consumption is facilitated by showing that psychiatric ill-
ness is widespread, undetected and undertreated  [3] . Ep-
idemiological studies are generally conducted using lay or 
poorly trained interviewers who cannot translate ob-
tained data into clinical context and do not have the skills 
to judge whether the symptoms they elicit are severe 
enough to cause clinically significant distress or impair-
ment  [3] . There are very few exceptions to this rule  [4] . 
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head comparisons  [9] . The other complementary strategy 
was to magnify the side effects of benzodiazepines. Since 
these negative aspects are actually very limited  [5–8] , the 
potential for dependency, toxicity and abuse had to be pic-
tured dramatically, despite the fact that the percentage of 
recreational abuse is uncommon and the abuse is really 
low in relation to the number of people using them  [10] . 
The reinforcing effects of benzodiazepines vary and are 
considerably weaker than those of other drugs of abuse 
such as other sedative hypnotics, stimulants and opiates 
 [10] . On the other hand, the reinforcing effects are stron-
ger that those of drugs recognized as having little abuse 
potential such as chlorpromazine  [10] . 

  In addition, similar  [11] , if not worse  [12, 13] , prob-
lems of dependence may ensue with SSRI and SNRI. The 
ghost of Alzheimer’s disease was evoked in observational 
studies  [14]  despite a lack of supporting evidence  [15] . 
Correlational methods in these investigations, however, 
appear to entail the risk of yielding spurious results when 
using highly heterogeneous constructs and populations. 
A very instructive example is provided by the alleged ben-
efits of hormone replacement therapy in postmenopausal 
women as to coronary artery disease, which were report-
ed by observational studies and contradicted by random-
ized controlled trials  [16] .

  Clinical methodology matters in pharmacoepidemiol-
ogy, and the study by Cloos et al.  [17]  provides an illustra-
tion of this point. Two distinct yet ostensibly related strat-
egies were used. First, instead of grouping all benzodi-
azepines together, as is commonly done  [14, 18] , each 
medication was considered on its own. Second, the study 
tested a specific hypothesis formulated by Chouinard 
 [19]  in 2004, as suggested by Ciraulo et al.  [20]  and 
Schmauss et al.  [21] , namely, the presence of major clini-

cal differences among benzodiazepines based on the joint 
consideration of relative lipid solubility, binding affinity 
and half-life. Drugs like triazolam and alprazolam, which 
have high lipid solubility, would be associated with high-
er dependence liability, cognitive impairment and an-
terograde amnestic effects  [19] . On the contrary, benzo-
diazepines with low affinity for the benzodiazepine recep-
tor and lipid solubility, such as clonazepam, would be 
associated with less dependence liability and amnestic 
potential  [19] .

  In the 12-year national registry study performed in 
Luxembourg, about 4 out of 5 people who received a ben-
zodiazepine were short-term or intermittent users  [17] . 
Continuous use, not necessarily associated with dose es-
calation, occurred in the remaining cases. The initial 
pharmacological hypothesis was confirmed: alprazolam 
and triazolam were related to continuous and high-dose 
use, whereas clonazepam and clobazam were not  [17] . 
Thus, it seems obvious that not all benzodiazepines are 
the same. The findings of the study by Cloos et al.  [17]  
support the importance of a specific benzodiazepine se-
lection based on a number of pharmacological aspects 
 [22, 23] . Unlike undifferentiated studies that provide lit-
tle information to the clinician  [18] , the results indicate 
that certain benzodiazepines such as alprazolam and tri-
azolam that are widely prescribed should be carefully 
used or simply avoided.

  The type of pharmacoepidemiology portrayed in the 
study by Cloos et al.  [17]  provides a link between large-
scale and anecdotal clinical observations related to the 
side effects of medications  [22, 23] . It also calls for a more 
careful appraisal of the subtle psychological effects of var-
ious medications, including behavioral toxicity and iatro-
genic comorbidity  [24] .
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