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Abstract

Twenty participants with self-reported long-term benzodiazepine use (mean 108 months) who had previously
withdrawn from medication (mean 42 months) were administered a battery of neuropsychological tests. Each
long-term user was case matched for age, sex, and education to two control participants who reported never taking
benzodiazepines (those with and those without anxiety). The results indicated that long-term benzodiazepine use
may lead to impairments in the areas of verbal memory, motor coipiolormance, and nonverbal memory but not
visuospatial skills and attentignoncentration. The length of abstinence § months) indicates that these

impairments persist well beyond cessation of benzodiazepine use. However, observed impairments in the area of
nonverbal memory were not solely attributable to benzodiazepine use and may be influenced by the elevated anxiety
levels present in both the case and the anxious control grdiigS(2005,11, 281-289.)
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INTRODUCTION Golombok, 1989; Golombok et al., 1988; Petursson et al.,
1983), visuospatial skills (Bergman et al., 1980; Golombok

Despite questions regarding the safety of long-term benzoét al., 1988; Sakol & Power, 1988; Tata et al., 1994), and

diazepine therapy, benzodiazepines remain among the MO%imerous other cognitive functions (Aranko et al., 1983;

v'\:de:y lpreslcrll;).?(i pS%/(;_f']Ot:‘g]pIC ;ns\?'ﬁat'ongo\gg_”gwl'tde Bergman et al., 1980, 1989; Birzele, 1992; Brosan et al.,
(Australian Institute of Health an elfare, » ba er1986; Gorenstein et al., 1994; Lucki et al., 1986; Petursson

etlal.,dl984; Mlellinger etdal., 1984|)' Reseic?rchers in the Nethét al., 1983; Sakol & Power, 1988; Tata et al., 1994; Toenne
er: an 13 recentfy ge(z)/pqrte a pdrevaf ence &CB)O (())r(;%-term usle (mor& al., 1995). [See (Barker et al., 2003) for a recent review.]
than 1 year) of .6% in a study of over 80, general pracsome authors have also demonstrated a correlational rela-

f[ice pat_ients (Zan_dstra et al., 2.002)‘ Concer_n is _Steadi|¥ionship between benzodiazepine dose and observed defi-
increasing regarding the potential of benzodiazepines fOEits (Golombok et al., 1988: Tata et al., 1994)

dependency, significant withdrawal effects, and possible cog- Some researchers support the notion that the observed
nitive deficits (Ashton, 1986, 1995; Chen, 1990; Curran, L . . - . . .
cognitive impairments improve following discontinuation

1986). The existing literature in the area is difficult to eval- Salzman etal., 1992; Toenne et al., 1995); however, equally

ua:g dtue to vas;ly conflicting results, studz ﬁeygns, ant many views to the contrary have been proposed suggest-
patient groups. HOWEVEr, prévious research has sUggesiql inat these patients display permanent or ongoing cogni-
that long-term use of benzodiazepines is related to impair:

: X tive complaints (Gorenstein et al., 1994; Petursson et al.,
ments in memory (Birzele, 1992; Curran, 1992; Curran et al.1983_ T . ;
ata et al., 1994). A recent meta-analytic evaluation
1994; Massin-Krauss et al., 2002; Mintzer et al., ! ) ylic evauat

t al. 1994) attenti d trati Bi 2?011335%': the literature indicated that previous long-term benzodi-
etal, ). aitention and concentration (Birzele, azepine users were impaired in all of the twelve cognitive
areas assessed, as compared to controls (Barker et al., 2004a).
. . Two further meta-analyses, focusing on improvement after
Reprint requests to: Professor Simon F. Crowe, School of Psychoiji ntinuation and impairment at long-term follow
logical Science, La Trobe University, Victoria 3086, Australia. E-mail: Sco uation a parmentationg-te oflow-up, sug-

s.crowe@Iatrobe.edu.au gest that, while some recovery of function was observed,
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previous users display impairment in many areas some yeatle researcher after an article about the research was pub-
after discontinuation (Barker et al., 2004b). lished in a statewide newspaper. Five of these were eligible
Clearly, there exists a need to further investigate the naturtor the study and were recruited. The remaining eleven were
of cognitive impairment after long-term benzodiazepine useineligible due to current benzodiazepine use (3), current
Because the feasibility of large-scale studies examining antidepressant use (3), head injury (1), aneurysm (1), epi-
wide variety of cognitive areas is questionable, we havdepsy (1), heavy alcohol use (1), or had not used benzodi-
previously argued the need for a number of smaller, well-azepine for longer than 1 year (1).
controlled studies, which present their data in a manner Each of the 20 participants was matched closely to two
amenable to future meta-analysis (Barker et al., 2004a)ontrols for age (within 5 years), sex, and education (within
The integration of findings from numerous studies that thor-2 years). The first group of controls (ANX group) com-
oughly investigate a small number of cognitive areas, includerised people who had been diagnosed with an anxiety dis-
appropriate comparison groups, control for the effects obrder and reported never having taken benzodiazepine
anxiety, and exclude patients with high alcohol or othermedication regularly for any period, and were not taking
drug use, seems a more practicable method for adding tantidepressant medication. These participants were recruited
our understanding of the nature of effects of long-term benfrom an anxiety support groupa a quarterly newsletter (3
zodiazepine use. participants) and from an advertisement in the same state-
The present study attempts to address some of these issugile newspaper as the BZD group advertisement was placed
by examining a small number of areas of cognitive func-(17 participants). The same general exclusion criteria applied.
tioning in previous long-term benzodiazepine users whaOf the 47 phone calls that were received following the news-
have withdrawn and remained abstinent for at least 6 monthgaper article, thirty were ineligible for the following rea-
and were not taking other psychotropic medication. Thesons: did not match a BZD group participant due to age (8),
results of these patients were then compared to two wellsex (1) or education (6), previous benzodiazepine use (3),
matched comparison groups, controlling for elevated anxieurrent antidepressant use (9), current benzodiazepine use
ety levels. (2), or did not suffer from anxiety (1).
The second group of controls (NML group) was an inci-
dental sample of people who had never been diagnosed

METHOD with an anxiety disorder (self reported), had never taken
benzodiazepine medication regularly (self reported), and
Participants were not taking antidepressant medication. The same gen-

eral exclusion criteria applied. All participants were reim-
Participants (BZD group) were 20 people (7 males, 13bursed $20 for their time ardr travel costs.
females), who reported having taken benzodiazepine med-
ication regularly for a period of at least 12 months and had
completely withdrawn from benzodiazepine medication atTest Battery
least 6 months prior to assessment. General exclusion cri-
teria were heavy alcohol use (more than 15 standard drinkSive of the cognitive areas, identified in the follow-up meta-
per week), illicit drug use (any period of regular use onanalysis (Barker et al., 2004b) as having a moderate or
self-report), head injury, stroke, other significant psychopa-greater effect size, were chosen for further assessment. These
thology, or current antidepressant medication use. Particiwere attentioficoncentration, motor contrgberformance,
pants were recruited from an organization called Tranquillisenonverbal memory, verbal memory, and visuospatial skills.
Recovery and New Existence (TRANX). One hundred andA measure of anxiety and measures of general intelligence
fifty past clients of TRANX were sent a letter outlining the were also used. Each test was categorized as measuring a
research and asking for volunteers. Because the withdrawakrtain cognitive domain based upon test descriptions in
status of the clients was unclear, the eligibility of these 15awo neuropsychological texts (Lezak, 1995; Spreen &
was not known. Therefore, the clients were asked to contactrauss, 1998). Individual tests in the test battery and the
the researcher if they wanted to participate, had been absttognitive domain assessed are presented in Table 1.
nent from benzodiazepines for at least 6 months, and were The demographic information collected included date of
not currently taking antidepressant medication. Approxi-birth, high-school educational level, post-high-school edu-
mately 6 weeks after the initial letter, reminder letters werecation (including trade certificates, diplomas, and tertiary
sent. Atotal of 32 letters were returned “not at this address”degrees), occupation, weekly number of alcoholic drinks,
Of the 33 past TRANX clients who contacted the researchemedical history information (i.e., head injury, stroke, etc),
(a response rate of 28%), nine were still taking benzodiazand other medications used. The additional information col-
epine medication, five were taking antidepressant medicalected on the BZD group included the condition for which
tion, two had been regular narcotic users, one had sufferethe medication was prescribed, year started, prescription
a significant head injury, and one was ineligible due to highsource, type of benzodiazepine, daily dosage, length of use,
alcohol intake. The remaining 15 were eligible and weremonth last taken, and nominated reason for attending
recruited into the study. In addition, 16 people contactedTRANX or wishing to discontinue.
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Table 1. Test battery items and cognitive domains assessed

Cognitive domain Test

Verbal memory Wechsler Memory Scale Ill—Logical Memdr& Il (W echsler, 1997)

Motor control/performance Purdue Pegboard (Tiffin, 1987)

Nonverbal memory Visual Spatial Learning Test (VSLT) (Malec et al., 1992); Austin Maze (Walsh, 1985)
Visuospatial skills Benton Judgement of Line Orientation—Form H (JLO) (Benton et al., 1983);

WASI—BIlock Design subtest (Wechsler, 1999); Gestalt Closure Test—
Kaufman ABC (Kaufman & Kaufman, 1983)

Attention/concentration Trail Making Test—Part A (TMT-A)(Reitan & Wolfson, 1985)

Anxiety State-Trait Anxiety Inventory (STAI) (Spielberger, 1983)

General intelligence National Adult Reading Test-2nd Edition (NART-II) (Nelson & Willison, 1991);
Wechsler Abbreviated Scale of Intelligence (WASI)—Full Scale 1Q (Wechsler, 1999)

Testing Procedure groups,F(1.99,37.80)= 1.03,p = .367. There was also no

Tests f the test batt dministered t i _significant difference in the occupational status of par-
ests rom the test battery were administered to par ICI'ticipants in each group, coded using the ANU3_2 Scale
pants in randomized order by assigning each test a numb

dusi d ber table. Th tion o thi Mcwmillan & Jones, 2000)F(2.0,36.0)= 2.27,p = .118.
in _us:n&a ran olm nl(ijther\? e.l Se ?_Xﬁef lonto 'II'SWt here was also no significant difference between groups on
ogical viemory | and the Visual spatial Leaming 1esty,q , mper of standard alcoholic drinks consumed per week
(VSLT), which were administered within the first five tests

> F(1.95,36.99) 2.44,p = .102. Diff bet
to ensure the delayed recall aspects of these tasks did n8’(] r P TISTences be Ween groups

i | th ion. All but t ticinant the measures of general intelligence (WASI FSIQ) and
unnecessarily prolong the session. uttwo participants, o _morbid IQ estimation (NART-II) just failed to reach
completed the entire battery in two, 1-hr sessions on th

. e required significance levef,(1.73,32.79)= 7.77,p =
same day. On those two occasions, the assessment batte@b3 andF(1.76,33.36)= 7.25,p = .003 respectively

was administered over two 1-hr sessions on separate days'Repeated-measures ANOVA revealed a significant differ-
ence between the groups on STAI scores for the Trait Anx-

Data Analysis iety scale onlyF(1.77,33.69)= 13.67,p < .001.Post hoc
analyses using the Fisher-Hayter procedure indicated that

Where available, raw scores were converted to age-relatale NML group achieved significantly lower Trait anxiety

transformed scores (i.e., scaled scores, percentiles Qores than both the BZD groug = 4.72,p < .01, and
T-scores) from each test’s normative data. For two testghe ANX group,gH = 7.29,p < .01. There was no signifi-

(Gestalt Closure Test and VSLT) this data was not availablgant difference between the BZD and ANX grougs =
and therefore the raw scores were used in the analysis. Scorgssg, p > .05.
of each of the three groups on each of the test battery items The conditions for which the BZD group were originally
were compared using a single-factor, repeated-measuregescribed medication were generalized anxiety disorder
ANOVA. Due to potential problems with sphericity, the (7) panic attack disorder (5), insomnia (2), chronic pain
Huynh-Feldt correction was used. Given the number of item§2), depression (1), jetlag (1), posttraumatic stress disorder
in the test battery, a Bonferroni-correctpdralue of .002 (1), and as a muscle relaxant (1). Fourteen of the BZD
was used in assessing Signiﬁcance. On those items Wher%up participants were prescribed their medication by a
significant difference between groups was detecteait  general medical practitioner, five by a psychiatrist, and one
hocinvestigations were conducted using the Fisher-Haytepy another type of medical professional. The most common
procedure (Kll’k, 1995) Effect sizes were calculated accordtype of benzodiazepine taken was diazepam (9)’ followed
ing to the method described by Rosenthal (Rosenthal, 1991yy alprazolam (3), clonazepam (3), oxazepam (2), fluni-
A negative effect size indicates that the BZD group’s per+razepam (1), clorazepate (1), and temazepam (1). The mean
formance was worse than the control group’s performanceﬁiazepam equivalent for the BZD group was 33.1 86 (
32.8, range 7.5-160). The mean length of use in months
was 108.5 §D 95.5, range 12-348) and mean length of
abstinence in months was 42 .30 50.8, range 6-174.5).
The reasons nominated for wanting to discontinue by the
participants in the BZD group were health reasons or wor-
Patients and controls were well matched on age, sex, aniked about side effects (12), it had stopped working (3), was
education level. Group characteristics are presented irequired to withdraw to enter cognitive behavior therapy
Table 2. Patients were matched to each control within §2), felt more depressed (2), and didn’t feel they were func-
years of age, resulting in no significant difference betweertioning well (1).

RESULTS

Subject Characteristics
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Table 2. Participant characteristics for each group

Group
Characteristic NML ANX BzZD
Mean age $D) 49.2 (11.3) 48.9 (10.9) 49.8 (12.1)
Male/female ratio 713 7/13 7/13
Years of education
7-8 1 1 1
9-10 3 3 3
11-12 16 16 16
Post secondary education
None 6 7 6
Trade certificate 2 2 2
Diploma 6 6 6
Tertiary degree 6 5 6
Mean ANU3_2 score$D) 445 (18.7) 35.5(13.5) 40.5(13.6)
Mean weekly alcohol intake, standard drini&) 59 4.1 49 (5.6) 2.8 (4.8)
Mean WASI FSIQ scoreSD) 113.75 (8.0) 106.7 (8.2) 105.1 (9.6)
Mean NART-II IQ estimation $D) 108.9 (6.9) 113.4 (4.0)0 106.8 (7.5)
Mean STAI percentile scoreSQ)
State 39.1 (19.5) 66.4(26.2) 68.7 (28.7)
Trait* 52.8 (22.5) 90.4(13.0) 77.1(27.8)
*p < .00.
Individual Test Results ences on any of the remaining three measures of the VSLT

) o _ between any of the groups.
Table 3 displays t_he means, standard deviations, and signif- |, contrast, on the Austin Maze, the NML group achieved
icance levels of individual test scores for each group, ag, significantly higher percentile score than both the ANX
well as the effects sizes for each between-group comparisogroyp (moderate effect size) and the BZD group (large effect
size). There was no difference between the BZD group and
Verbal memory the ANX group.

The NML group performed significantly better than the ) .
BZD group on Logical Memory | and II. Similarly, the Visuospatial skills

ANX group's performance was significantly better than e \was no significant difference observed between any
the BZD group on both measures. The effect sizes for thesgs 1o groups on the Benton Judgement of Line Orientation

differences were all large. There was no significant differ-(‘]l_o)’ the WASI Block Design subtest, or the Gestalt Clo-
ence between the ANX and NML groups. sure Test.

Motor control/performance Attentioryconcentration

Significant differences were found across all four measure§nare was no significant difference observed between any
of the Purdue Pegboard. Both the ANX and NML groups ¢ the groups on the Trail Making Test Part A.

performed significantly better than the BZD group. There
were no significant differences on any of these measures
between the ANX and NML groups. All of these effect Cognitive Category Results

sizes were large in magnitude. ] )
The mean effect size difference between the BZD and the

combined control groups was calculated for each cognitive
category and are presented in Table 4. In addition, the mean
Of the four measures of the VSLT (correct designs, correceffect sizes for each category assessed were compared to the
positions, correct positions and designs, incorrect designsyorresponding category effect sizes found in the previous
the BZD group performed significantly worse than both themeta-analysis conducted atlong-termfollow up (Barker et al.,
ANX group and the NML group on the number of correct 2004b). These data are presented in order of decreasing effect
positions measure. Both of these effect sizes were large isize to facilitate comparison of the order of largest to small-
magnitude. There was no difference between the NML anest effect size for the cognitive areas studied. As can be seen
ANX groups. In addition, there were no significant differ- from Table 4, with the exception of nonverbal memory mov-

Nonverbal memory



Table 3. Means and standard deviations of individual test scores for each group and effect sizes for between-group comparisons

Mean (SD) Effect Sizesd (95% ClI; upper, lower)

Cognitive category NML group ANX group BZD group NMWs. ANX NML vs.BZD ANX vs.BZD
Verbal Memory

Logical Memory I—scaled score 12.15 (1.31) 11.35 (2.52) 8.60 (2.48)40 (—1.02,.24) —1.80**(—2.48,—1.03) —1.10**(—1.74,—.41)

Logical Memory ll—scaled score 1260 (1.39) 11.85 (2.21) 9.25 (2.5%3)40 (-1.02,.23) —1.66**(—2.33,—.90) —1.10**(—1.74,-.41)
Motor Control/Performance

Purdue Pegboard—right hand—percentile 56.60 (16.55) 51.50 (23.35) 28.65 (23425 (—.86, .38) —1.37** (—2.03,—.66) —.98* (-1.61,—.30)

Purdue Pegboard—Ieft hand—percentile 47.75 (20.23) 48.00 (20.61) 25.25 (18.46) -—.61, .63) -1.16**(-1.81,—.47) —1.16**(—1.81,—.47)

Purdue Pegboard—both hands—percentile

Purdue Pegboard—assembly trial—percentile
Non-Verbal Memory

VSLT—correct designs—raw score

VSLT—correct positions—raw score

VSLT—correct positions and designs—raw score
VSLT—number of incorrect designs—raw scbre 1.50
Austin Maze—total errors at ten trials—percentile 43.75 (13.75) 32.00 (20.99) 22.35 (16-7By* (—1.28,—.01)

Visuospatial Skills

Benton JLO—Percentile

WASI|—BIlock Desigh—T score

Gestalt Closure Test—raw score
Attention/Concentration

Trail Making Test—Part A—time in secongls

54.85 (10.21) 52.80 (13.69) 24.35 (19.97) (-.79, .45)  —1.93* (—2.63,—1.14)

60.50 (15.60) 56.85 (22.47) 36.55 (25.534) (-.81,.44)  —1.13* (—1.77,—.44)
3240 (2.14) 3145 (2.11) 29.30 (3.64%5 (-1.07,.19) -1.04 (-1.68,—.36)
28.80 (2.59) 26.95 (3.75) 21.25 (5.9257 (-1.19,.07) —1.65* (—2.33,—.91)
2655 (3.33) 23.10 (4.24) 1855 (659D (~1.54,—.24) —1.54 (-2.22,—.81)

(1.76) 2.40 (1.88) 2.50 (1.91)-.49 (-1.11,.14) —.54 (-1.16,.10)

—1.40%* (—2.06, —.68)

66.10 (13.53) 54.15 (24.00) 42.10 (28.67p1 (-1.23,.03) —1.07 (-1.71,—.39)
57.45 (5.79) 55.05 (7.09) 51.60 (8.98).37 (-.99, .26) —~.78 (-1.40,—.12)
2155 (1.70) 20.00 (4.23) 19.35 (3278 (-1.10,.16) —.84 (-1.47,—.18)
2480 (5.15) 29.05 (5.96) 38.05 (21.22)-.76 (-1.39,—.11) —.86 (~1.49,—.19)

—1.66** (—2.35,—.92)
—.84%* (~1.47,~.18)

—.72

(-1.35,-.07)

—1.15%* (—1.79, —.46)

-.83
—.05
—.05

—.46
—.43
-.17

—.58

(1.45,—.17)
1.74,—.41)
.67,—.57)

(1.07, .18)
(-1.04, .21)
(.79, .45)

(-1.20, .07)

Note Effect sizes of 0.2, 0.5, and 0.8 are considered small, medium and large in magnitude (Cohen, 1988).

aSign of effect size reversed.

*Post Hocanalysis using Fisher-Hayter proceduypes .05.

**p < .01.

9sn 7Zdgd 171 10 s1oalo JO uolienjens

G8¢



286 M.J. Barker et al.

Table 4. Mean effect sizes for each cognitive category presented in decreasing effect size
order for both the current study and the previous meta-analysis conducted at long-term
follow-up

Meta-analysis conducted

at LT follow-up Current study*

Weighted Mean

effect size effect size
Category (d) Category (d)
Verbal memory —-1.50 Verbal memory —-1.43
Motor control/performance —.62 Motor controfperformance —-1.33
Visuospatial skills —.49 Nonverbal memory —.86
Attention/concentration —.43 Attentioryconcentration -.85
Nonverbal memory —.26 Visuospatial skills —.69
Overall —.48 Overall -.92

*Statistically significant differences were found between BZD and combined control groups on mea-
sures of verbal memory and motor confijpérformance.

ing from 5th to 3rd place, the order of effect size magnitudeterm benzodiazepine users when the effects of anxiety are
found is similar between the two investigations. accounted for (Golombok et al., 1988).

On only one measure, the Austin Maze (nonverbal mem-
ory), did the ANX and NML groups differ. In addition, on
DISCUSSION this measure there was no difference between the BZD and
The results of this study indicate that previous long-termthe ANX groups, indicating that elevated anxiety levels may
benzodiazepine users, assessed after at least 6 monthshafve impacted negatively on performance. Qualitatively this
abstinence, continue to display cognitive deficits in a num-was certainly the case, with many of the participants in the
ber of areas, compared to matched controls. Significanthoth the BZD and the ANX groups reporting that this task,
moderate-to-large effect sizes were observed within the areaghich includes a buzzer to indicate an incorrect move, was
of verbal memory, motor contrgberformance, and nonver- particularly anxiety provoking.
bal memory when comparing the BZD and NML groups. While the overall results of the current study are difficult
Significant differences were also found between comparito compare to previous studies due to the variety of study
son of the BZD and ANX groups on these measures. designs and cognitive areas examined, support for impair-

The observation that the ANX and NML performed sim- ments in the areas assessed in this study is provided by the
ilarly on most measures and significantly better that thefollowing studies: verbal memory (Tata et al., 1994), motor
BZD groups implicates long-term benzodiazepine use asontrol/performance (Gorenstein et al., 1995; Petursson
the most plausible explanation for the difference. Ele-et al., 1983), nonverbal memory (Birzele, 1992), visuospa-
vated anxiety levels could not account for poorer perfor-tial skills (Tata et al., 1994; Golombok et al., 1988; Sakol &
mances observed by the BZD group, as the both BZD an&ower, 1988), and attentigooncentration (Birzele, 1992;
ANX groups displayed very similar State Anxiety levels. Golombok, 1989; Sakol & Power, 1988). The current study
Gorenstein et al. (1995) also found their group of previoudid not detect significant differences in performance in the
long-term benzodiazepine users, assessed at long-term dsreas of visuospatial skills and attentj@oncentration
continuation (average 10 months), to be impaired across lbetween the BZD group and controls. However, despite
number of cognitive areas, including verbal memory, whersignificance levels failing to reach the Bonferroni-corrected
compared to both an anxious control group and a normapb value of .002, the observed trends indicated that the BZD
control group. Furthermore, the past benzodiazepine usaroup performed poorer than the controls in these areas,
group and anxious control group did not differ significantly with significance levels consistently less than .05.
on anxiety scores, which were also significantly different The findings of this study are supported by a comparison
from the normal control group. These authors argued thabf the areas of impairment found to those in the previous
the absence of significant differences between the perfometa-analysis (Barker et al., 2004b) by arranging the areas
mance of anxious benzodiazepine-free controls and normahvestigated in order of most to least impairment indicated
controls on all measures (except a manual dexterity task)y effect size magnitude (Table 4). The previous meta-
indicates that poor performance in the past benzodiazepingnalysis integrated the results from a number of studies that
user group could not be attributed to anxiety (Gorensteimeassessed withdrawn long-term benzodiazepine users after
et al., 1995). Similarly, other researchers have discountedt least 6 months of abstinence. By comparing the BZD
anxiety as the likely cause of poor performance in long-group to the combined control group, calculating a mean
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effect size for each cognitive area, and then ordering thelucted, resulted in an extremely conservative test of signif-
effect sizes from greatest to smallest, a very similar pattericance. As a result, some real differences may have not
is evident. For example, large differences were consistentlpeen detected. The small sample size also precluded a com-
observed in performance between groups on verbal menprehensive regression analysis of the contribution of length
ory tasks in both the current study and the previous studiesf use, dosage, and length of abstinence. This type of analy-
included in the meta-analysis, resulting in the largest effecsis is the logical and necessary next step in the body of
size observed in the cognitive area of verbal memory. research in this area.

The effect sizes observed in this study were larger in The small sample sizes in this study are partially attrib-
magnitude to those found in the previous meta-analyses fartable to the method of recruitment and the strict exclusion
all categories except verbal memory. A possible explanaeriteria that were applied. In the process of attempting to
tion for this is the high level of control and the choice of address one of the previous criticisms—that some studies
dependent measures. The tests used in this study were chiend to include patients with high alcohol or current anti-
sen based on their sensitivity to detect deficits in particuladepressant use—the difficulty of finding previous long-
areas, whereas the category results form the previous meteerm benzodiazepine usermt currently taking other
analysis are based on results from a variety of measuremedication became apparent. It seems that a common prac
The similar effect size magnitude found for the category oftice for long-term benzodiazepine users who wish to with-
verbal memory does not follow this argument but may eitherdraw is to replace their benzodiazepine medication with
reflect a ceiling effect, or be due to the minimal variation of antidepressant medication. Many of those excluded from
measures used to assess verbal memory. Further investighe study who had withdrawn, experienced a return of their
tion revealed that, of the studies in the previous metainitial symptoms and were prescribed a selective serotonin
analysis that investigated verbal memory, most used a vergeuptake inhibitor (SSRI) to treat their anxiety. The increas-
similar type of story memory task to each other and to thangly popular SSRIs were often considered the lesser of
current study. two evils by both patients and their medical professionals.

The results of this study, combined with the results from Second, the recruitment method employed may have
the previous meta-analyses indicate that, in some areas, difesulted in a biased sample. Most of the patients who attend
ferences do exist between the performance of previous longFRANX do so to gain assistance in withdrawing from their
term benzodiazepine users and those who have not usededication. However, when mailing out to past TRANX
this medication. The failure of some previous studies taclients, it was not known whether they had successfully
detect differences may again be attributable to the lowewithdrawn, their current withdrawal status, their current med-
level of control and the small sample sizes often employedication regime, or whether they had even been taking a
resulting in the small effect sizes and nonsignificant differ-benzodiazepine medication. This would have resulted in
ences reported. However, by combining all of the positivethe invitation letters being sent to a number of people who
and negative effect sizes from the available previous researchjere actually not eligible to participate. Of those who
the magnitude of the resulting category effect sizes suppomesponded to the mailout, less than half were eligible for a
the existence of differences between previous long-ternvariety of reasons. The second method of recruitment
benzodiazepine users and controls (Barker et al., 2004@&volved a newspaper advertisement. Consequently, the
2004b) . resulting group who were recruited into the study may have

Tata et al. (1994) have previously pointed out the well-been a subgroup of previous users who were experiencing
established link between acute benzodiazepine administraognitive problems and were therefore more likely to respond
tion and adverse effects on memory and arousal, antb the letter or advertisementin order to undergo some inves-
attempted to link this to the high density of benzodiazepindigation of their difficulties. The majority of the enrolled
receptors found in the hippocampus and reticular formatiorparticipants cited concerns about health or side effects as
(Wolkowitz et al., 1987). The two largest differences the predominant reason for wanting to discontinue. Further-
observed in the current study were in the areas of verbahore, it may be the case that the patients who successfully
memory and motor contrgperformance—functions largely withdraw from benzodiazepine medication do so because
subserved by the hippocampus and reticular formation. Howthey are insightful of cognitive impairments, while those
ever, further research is required before any conclusioneot experiencing any negative effects are less inclined to
may be drawn on the mechanism of persisting deficits, oattempt to withdraw.
the relationships between the pattern of deficits observed Third, it is not possible to comment on the preexisting
after withdrawal and physiological differences in the distri- cognitive functioning of the past benzodiazepine users. Lucki
bution of benzodiazepine receptors in the brain. et al. (1986) have previously pointed out the difficulty that

While this paper addresses some of the methodologicaxists in estimating what a participant’s performance may
criticisms of previous research in this area, a number ohave been prior to, or without, long-term benzodiazepine
limitations remain. First, the small sample size of twenty inuse. The present study used an estimate of premorbid intel-
each group resulted in limited power to detect differencedigence; however, premorbid performance on measures such
in some of the areas assessed. Furthermore, the Bonferroas memory or psychomotor performance is impossible to
correction applied, due to the number of analyses condetermine. While the groups in the present study did not
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differ statistically on the measures of premorbid intelli- those considering prescribing these drugs. Informed deci-
gence (NART-II) and general intelligence (WASI FSIQ), sions regarding this therapy should be only made after con-
these differences almost reached significance and should lsédering the potential long-term impacts in conjunction with
acknowledged. Despite controlling for education, the NMLproposed treatment benefits.

group appeared to obtain a higher WASI FSIQ than both the

BZD and ANX groups. In addition, the ANX group appeared
to achieve a higher NART—II score than both the BZD andACKNOWLEDGMENTS
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