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Psychological deficits with long-term
benzodiazepine use

Tata PR, Rollings J, Collins M, Pickering A, Jacobson RR.
(Departments of Psychology and Psychiatry, St George's
Hospital Medical School, University of London and
Springfield University Hospital, London, United Kingdom.)
Lack of cognitive recovery following withdrawal from long-
term benzodiazepine use. Psychol Med 1994;24:203-13.

SUMMARY
This prospective study was aimed to determine whether recovery
in cognitive functions is seen after withdrawal from long term
benzodiazepine. Selected cognitive functions were assessed in
21 patients with a long term history of high dose benzodiazepine
use-before, immediately after and six months after inpatient
withdrawal from benzodiazepines. An equal number of normal
volunteers matched for age, sex and intelligence quotient (10)
but not for anxiety level were taken as controls.

The patients had a mean age of 44.4 (SD 9.4) years, 10 of
110.7 (SD 9.3) and sex ratio of 1.1:1::M:F. They had been
taking benzodiazepines regularly for 2 to 27 'years (mean
13.2 years, SD 7.1 years). They were initially stabilized on
an equivalent dose of diazepam (mean daily dose 41.9 mg,
SD 37.2 mg, range 10-100 mg) and then withdrawn using a
uniform procedure. The cognitive tests were conducted during
the inpatient stay before withdrawal, 10 days after the last dose
of diazepam and six months after discharge from the hospital.
Patients had remained abstinent from benzodiazepines during
the six months of follow up, although nine patients had
taken antidepressant drugs during this period. The tests were
administered to the control subjects at the same times.

The cognitive tests included the Logical Memory and Paired
Associate Learning Task (PALT) from the Wechsler Memory
Scale, Digit Span and Digit Symbol Substitution Test (DSST)
from the Wechsler Adult Intelligent Scale, Trail Making Task
(TMT) parts A and B, and the National Adult Reading Test
(NART).

The scores of each of the tests were analysed comparing the
two groups (patients v. controls) across two occasions (pre- v.
post-withdrawal) using ANOV A. A similar analysis was done
across 1 month post-withdrawal v. 6 months of follow up. The
patient group showed a poorer overall memory than controls
at the initial testing, the difference being greater for delayed
than immediate recall. The patients also showed a worse per-
formance on DSST and TMT at initial testing as well as at
post-withdrawal testing, indicating lack of recovery in
psychomotor and visuo-motor-conceptual abilities. Overall
impairment in all the cognitive tests except digit span persisted
in the patient group compared to the controls at six months,
with evidence of only a slight recovery detected in logical
memory paired associate learning and digit symbol substitution.
Association of test performances with certain patient
characteristics were determined by Pearson product-moment
correlations. Age showed a negative, 10 a positive and chronicity

little consistent correlation with test scores. However, the
diazepam stabilization dose showed a larger, negative and
significant correlation with most test scores. There was no
significant alteration in results when drug-free patients
were analysed separately from benzodiazepine free patients
indicating that antidepressant medication taken by some of the
patients was not responsible for the test deficits.

The authors conclude that there is impairment in cognitive
functions in patients taking long term benzodiazepines which
shows no immediate recovery on drug withdrawal. At six
months there was modest recovery of certain deficits, but the
functions still remained below those of controls.

COMMENT
Benzodiazepines are among the world's most prescribed
groups of drugs. In spite of them being safe it is well recog-
nized that regular benzodiazepine use even in therapeutic
doses gives rise to a characteristic dependence syndrome
including physical and psychological withdrawal symptoms. 1.2

It has been known for some years that benzodiazepine use
results in cognitive decline.! However, it has been believed
that this decline is only for the period of drug intake and is
completely reversible. The present study suggests that the
cognitive decline associated with long term benzodiazepine
use may not recover even after a six month drug-free period.

It is probably methodologically superior to earlier studies"
in this area. Since the patients were using multiple
benzodiazepines in varying doses, the initial phase consisted
of substitution with diazepam in all cases. After stabilization
on diazepam, a uniform withdrawal regime was used.
Psychometric tests were done on three occasions in a pros-
pective design. Use of matched controls for comparison
helped in excluding the effect of practice in repeated
assessment. The cognitive test battery, however, consisted
of somewhat older tests which are only moderately sensitive
to subtle cognitive decline. But significant deficits noted on
these tests are probably clinically meaningful as they indicate
likely disability in daily functioning. .

Benzodiazepines are much safer than other sedative
substances such as alcohol or barbiturates, but as this study
shows, are not completely safe. The use of benzodiazepines
in most developed countries after having peaked around
198()5 has been decreasing. However, in most developing
countries, including Indias? their use is showing a rapid
increase. Besides valid therapeutic indications, benzo-
diazepines are also used for a variety of 'functional' or
'vague' symptoms." Lack of proper enforcement of rules
results in these drugs being available even without proper
prescription. A number of surveys done in India have shown
a.substantial prevalence of prescription drug abuse including
benzodiazepines, especially by the student population."
Benzodiazepines are also used commonly as self medication
for psychological distress and insomnia. Thus, the finding
of persistent psychological deficits even after stopping
benzodiazepines is of special relevance. Doctors need to be
more careful in prescribing long term benzodiazepines. They
also need to educate such users on the harmful effects of
these drugs.
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Predicting insulin dependent diabetes mellitus
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SUMMARY
All newly diagnosed cases of diabetes (aged 15-20 years) were
reported and then recorded on structured forms at the National
Public Institute in Finland. The subjects were classified to have
insulin-dependent diabetes mellitus (IDDM) if insulin treat-
ment had been given initially, and non-insulin dependent
diabetes mellitus (NIDDM) if the patient had been advised
diet control and oral antidiabetic agents. Two hundred and
seven diabetic women, who had borne children, were identified
between January 1992 and March 1993. During antenatal
screening of females in Finland, after completion of routine
screening the residual sera have been stored since 1983. Out
of 207 women, 183 gave consent for the study, and out of
these, at least one serum sample obtained during previous
pregnancies was available for 151 women. The highest number
of samples obtained from a single female was five (from different
pregnancies). The longest period between the time of collection
of sera and development of overt diabetes was 10 years. These
preserved sera were subjected to tests for anti-glutamic acid
decarboxylase (GAD) antibodies. Anti-GAD was also
measured in 100 non-diabetic Finnish women aged 25 to
45 years. This antibody was estimated by radioimmuno-
precipitation with purified porcine brain GAD. Based on data
from healthy blood donors, the cut-off for positivity in the assay
was taken as greater than 18 units.

The results showed that anti-GAD was found in 82% of
IDDM and 36% of NIDDM patients during the period preced-
ing the diagnosis of diabetes. Anti-GAD positivity correctly
identified women who subsequently developed IDDM in 82%
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cases (sensitivity). Women with gestational diabetes mellitus
(GDM) had a 5% positivity rate for anti-GAD and women
with GDM requiring insulin therapy had a prevalence of anti-
GAD of 16% which was greater than women treated with diet
alone (1%). The probability of correctly identifying non-lDDM
women by the absence of anti-GAD was 100%. All initially
positive subjects continued to display positivity subsequently.
The proportion of anti-GAD positive subjects remained above
80% at all points of time. There was no major fluctuation in
the titres of anti-GAD during the pre-diabetic period.

The authors conclude that anti-GAD is a valuable early
predictive marker and is associated with a high risk for develop-
ment of IDDM.

COMMENT
The rapid development of immunology and molecular
biology has led to further understanding of the pathogenesis
of insulin-dependent diabetes mellitus (lDDM). The genetic
make up of an individual provides an essential framework
within which extraneous (e.g. viruses) and intrinsic (e.g.
immunological) factors interact. In three species-humans,
the non-obese diabetic (NOD) mouse and the biobreeding
rats-disease susceptibility is determined partially by genes
within the major histocompatibility complex. It is well known
that a majority (greater than 95%) of IDDM patients are
HLA DR·3 or DR-4 positive and negatively associated
with DR-2.t Allelic variation of the ~~chain encoded in the
HLA-DQ region has been a further focus of attention. The
protective effect was provided by the presence of aspartate
at position 57, and the association with the diseases was
indicated by the presence of alanine, valine and/or serine
at position 57.2 In some of these genetically susceptible
individuals autoimmunity against the ~ cells of the pancreas
is initiated by an unknown triggering event. Such triggering
factors have not been precisely defined, but early infancy,
malnutrition, consumption of cow milk proteins, viruses
(e.g. congenital rubella) and chemical toxins have been
implicated.

The final pathway leading to ~~cell destruction is
immunological. The pathogenetic sequences are varied,
involving T cell mediated injury, cytokine production by
macrophages including free oxygen and nitric oxide radicals,
and humoral immune mechanisms. The process of gradual
destruction of ~-cells relentlessly continues till only 10% of
the normal ~-cells remain, and at this time manifestations
of IDDM appear. A simple conclusion derived from this


