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A B S T R A C T

Background. – Gabapentin has antihyperalgesic and potential anxiolytic effects. We therefore evaluated

the effects of gabapentin premedication on anxiety, amnesia, and sedation. We tested the primary

hypothesis that 1200 mg of oral gabapentin 2 to 3 h before surgery reduces preoperative anxiety. Our

secondary hypothesis was that gabapentin administration is sedative without causing preoperative

amnesia.

Study design. – Prospective, randomized and placebo-controlled study.

Methods. – Surgical patients having general anaesthesia were randomly assigned to either 1200 mg oral

gabapentin (n = 32) or an identical-looking placebo (n = 32) 2 to 3 h before anaesthesia. Anxiety,

sedation, and amnesia were quantified before premedication, 2 h thereafter, and postoperatively.

Preoperative anxiety was measured using the Spielberger state trait anxiety inventory (STAI state) and

the visual analogue scale anxiety (VAS). Memory was assessed with the picture recall test of Snodgrass

and Vanderwart. Results were compared with t, Mann-Whitney U, or Chi2 tests as appropriate, P < 0.05

was considered statistically significant.

Results. – STAI state, our primary outcome, decreased significantly in the gabapentin group, from 37.2 to

30.8, and remained unchanged in the placebo group, from 39.3 to 37.9 (P = 0.003). The VAS score for

anxiety also decreased, but not significantly, from 28.2 to 19.2 in the gabapentin group and from 28.7 to

24.7 in the placebo group (P = 0.065). No difference was observed in the amnesic effect; nor did the

groups differ in terms of recovery times or sedation scores.

Conclusion. – Gabapentin premedication, 1200 mg, provided preoperative anxiolysis without causing

sedation or impairing preoperative memory.

� 2012 Société française d’anesthésie et de réanimation (Sfar). Published by Elsevier Masson SAS. All

rights reserved.

R É S U M É

Objectif. – Ce travail visait à évaluer les effets anxiolytiques, amnésiants et sédatifs d’une dose unique de

gabapentine (1200 mg) administrée en préopératoire deux à trois heures avant l’intervention

chirurgicale.

Type d’étude. – Étude prospective, randomisée contre placebo.

Patients et méthodes. – Après accord du comité éthique et consentement éclairé écrit, 64 patients devant

être opéré sous anesthésie générale ont été inclus dans cette étude. Après randomisation, 32 patients ont

reçu 1200 mg de gabapentine et 32 un placebo identique. Tous les tests neuropsychologiques ont été

réalisés le jour de l’intervention chirurgicale dans la chambre du patient avant la prémédication, deux

heures plus tard et au retour en salle. Ils comportaient : pour évaluer les traits anxieux ; l’échelle HAD et

l’inventaire d’anxiété Trait de Spielberger (STAI-Trait), pour évaluer l’état anxieux ; une échelle visuelle

analogique d’anxiété (EVAA) et l’inventaire d’anxiété État de Spielberger (STAI-État), pour évaluer les
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http://dx.doi.org/10.1016/j.annfar.2012.05.006



Author's personal copy

1. Introduction

Gabapentin is an antihyperalgesic drug that is effective for
neuropathic pain. It selectively impairs the nociceptive process
involving central sensitization [1], by a presynaptically binding to
the alpha2-delta subunit of voltage-dependent calcium channels,
which reduces neurotransmitter release [2]. Recent studies
suggest that gabapentin decreases both postoperative pain and
morphine consumption after surgery and, consequently, opioid-
related adverse effects [3,4].

Most patients awaiting elective surgery experience preopera-
tive anxiety [5]. Some degree of anxiety is a natural reaction to the
unpredictable and potentially threatening preoperative circum-
stances. But excessive anxiety can adversely influence anesthetic
induction [6] and worsen postoperative pain, increase analgesic
requirements, and impair behavioral recovery [7].

Increasing evidence suggests that gabapentin is anxiolytic
and a useful treatment for psychiatric anxiety disorders.
Gabapentin also decreases anxiety associated with stressful
social situations and post-traumatic stress disorders [8].
Whether gabapentin reduces preoperative anxiety remains
unclear, with some patients identifying a benefit [9] and others
not [10]. However, in this positive study [9] the authors did not
measure baseline anxiety before giving gabapentin, raising the
possibility that the observed effect reflected undetected pre-
existing factor. We therefore tested the primary hypothesis that
1200 mg of oral gabapentin 2 to 3 h before surgery reduces
preoperative anxiety. Our secondary hypothesis was that
gabapentin administration is sedative without causing preope-
rative amnesia.

2. Patients and methods

With approval from the Medical Ethics Committee of the
Hospital Ambroise-Paré and written consent, we enrolled 64
patients. All were American Society of Anesthesiologists (ASA)
physical status I or II, aged 18-65 yr, and scheduled for orthopedic
surgery or open inguinal hernia repair under general anaesthesia
associated to regional analgesia.

Exclusion criteria included ASA physical status greater than II,
obesity (BMI greater than 30 kg/m2), psychiatric disorders, and
routine use of analgesic, antihyperalgesic or hypnotic medications,
drug or alcohol abuse, history of chronic pain syndromes,
contraindication to gabapentin or sedative use the evening before
surgery.

2.1. Protocol

Patients were randomly assigned 1:1 to receive 1200 mg
gabapentin (Gabapentin) or an identical-looking placebo (Control)
orally 2 to 3 h before surgery. Randomization was based on
computer-generated codes, which were maintained by the
hospital pharmacy. The study was fully double blinded; personnel
involved in patient management and data collection were thus
unaware of the group assignment.

After extubation, patients were transferred to the PACU until
they achieved a modified Aldrete score of 9 on two sequential
measurements at 10-min intervals. Analgesia in the PACU was
provided by titrating morphine in increments of 3 mg every 5 min
until the VAS pain score was less or equal to 30 mm. Nausea and
vomiting was treated with 4 mg of ondansetron to a maximum
dose of 8 mg.

No sedative premedication other than gabapentin or placebo
was given. Before general anaesthesia a peripheral analgesia nerve
block was performed with 20 mL of ropivacaine 0.75% (inter-
scalene brachial plexus block, femoral nerve block, sciatic nerve
block or transversus abdominis plane block). Anaesthesia was
induced using propofol 2–3 mg/kg, sufentanil 0.3 mg/kg, and
atracurium 0.5 mg/kg. The trachea was intubated, and mechanical
ventilation started. Anaesthesia was maintained with desflurane at
an initial end-tidal concentration of one minimum alveolar
concentration (MAC), adjusted to age, in a mixture of nitrous
oxide (50%) with oxygen. Supplemental doses of 0.1 mg/kg of
sufentanil were administered at the discretion of the anesthesiolo-
gist until 20 min before the anticipated end of surgery. Desflurane
was discontinued with skin closure. Emergence time from
discontinuation of anaesthesia to spontaneous breathing, hand
pressing, tracheal extubation, and being able to correctly specify
the date-of-birth were assessed at 1-min intervals. The duration of
anaesthesia and surgery were also recorded.

2.2. Measurements

At the preanesthetic visit, morphometric and demographic
characteristics of participating patients were recorded.

The hospital anxiety and depression scale (HADS) is a 14-item
self-rating questionnaire measuring depression and anxiety [11].
The HADS uses seven days as reference period. The depression
scale (seven items, score range 0–21) measures mostly anhedonia,
a phenomenon considered to be the central characteristic of major
depressive disorder. The anxiety scale (seven items, score range
0–21) measures mostly symptoms of generalized anxiety
disorder.

The state trait anxiety inventory (STAI) is a well-established
instrument for the self-reporting of anxiety [12]. It comprises two
sets of 20 statements. The first set is related to the immediate
situation – state anxiety – and includes ‘‘I feel calm’’ and ‘‘I am
worried’’. To each statement, the subject is required to select one
out of four responses: not at all, somewhat, moderately so or very
much so. The second set of statements is intended to reflect
underlying longer-term trait anxiety. Again, the subject is required
to select a single response: almost never, sometimes, often or all
the time. Total scores for state and trait sections separately range
from 20 to 80, with higher scores denoting higher levels of anxiety.

Memory was tested with a series of picture cards, as described
by Snodgrass and Vanderwart [13]. Two sets (A and B) of 10
pictures were developed; one set was presented before preme-
dication and the other 2 h after drug administration (Fig. 1). The
pictures were images of animals, clothes, vegetables, vehicles, and
tools printed on 21- by 30-cm posters. Each patient was asked to

effets amnésiants de la gabapentine, le test des imagiers de Snodgrass et Vanderwart. Les effets

indésirables ont été enregistrés durant toute la période de l’étude.

Résultats. – Les caractéristiques des patients sont identiques dans les deux groupes. La gabapentine

diminue significativement l’anxiété évaluée par le STAI-État (p = 0,003), mais pas celle évaluée par l’EVAA

(p = 0,065). La gabapentine en prémédication est dépourvue d’effet amnésiant et elle ne majore pas le

risque de sédation, les effets indésirables étant similaires dans les deux groupes.

Conclusion. – Comparée à un placebo, une dose de 1200 mg de gabapentine en prémédication diminue

l’anxiété préopératoire sans provoquer de troubles mnésiques, ni majorer la sédation.

� 2012 Société française d’anesthésie et de réanimation (Sfar). Publié par Elsevier Masson SAS. Tous

droits réservés.
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Author's personal copy

verbally identify pictures as they were presented and to study the
cards for two minutes. Thereafter, the cards were collected and the
patient was asked to recall the content of cards he was just shown
(recall test). At the end of the study day, the patients were asked to
identify the previously presented pictures among 20 distractor
pictures they had not seen (recognition test).

Patients were instructed in the use of the 100-mm visual
analogue scale (VAS) for anxiety scoring ranged from 0 mm (no
anxiety) to 100 mm (worst imaginable anxiety). Pretreatment
anxiety and memory were evaluated in the patient’s room
approximately 3 h before anaesthesia; post-treatment anxiety
and memory were evaluated in the patient’s room 2 h after study
drug administration.

Pain, as measured with a VAS, was recorded upon admission to
the PACU and then every hour for 3 h. Throughout the day of
surgery (2 h after drug administration, in the PACU and return on
the surgical ward), we evaluated potential side effects of
gabapentin including sedation, nausea, vomiting, dizziness,
headache, and visual disturbances. We assessed the degree of
sedation on a five-point scale: 0 = awake; 1 = arouses to voice;
2 = arouses with gentle tactile stimulation; 3 = arouses with
vigorous tactile stimulation; 4 = lack of responsiveness. The
severity of postoperative nausea and vomiting was graded with
a four-point scale: 0 = absence of any emetic episode or nausea;
1 = the patient had only short lasting mild nausea of less than
10 min and no antiemetic drug was required; 2 = the patient had
severe nausea or emetic episode and an antiemetic was required;
3 = the patient had more than one emetic episode. A score was used
to quantify the others side effects: 0 = none; 1 = minor; 2 = mode-
rate to severe. At the end of the study, patients rated their
premedication satisfaction on a five-point verbal rating scale:
0 = very dissatisfied; 1 = dissatisfied; 2 = neutral; 3 = satisfied;
4 = very satisfied.

2.3. Statistical analyses

The primary endpoint for this study was a reduction in patients’
preoperative anxiety as assessed using the STAI state question-
naire. The number of patients in each group was determined by
using a power analysis based on earlier studies [14]. Based on a
predicted six-point reduction from the patient’s pretreatment STAI
state anxiety score with a mean value of 38 and a SD of 8, 31
subjects in each group provided 80% power at an alpha level of
0.05. We thus made an a priori decision to evaluate 32 patients per
group.

Morphometric and demographic characteristics of the patients
and clinical variables were compared with unpaired two-tailed
Student’s t-test. Changes in VAS anxiety and STAI state scores over
the time were analysed using repeated-measures analysis of
variance. As the distribution of memory scores violated the
assumption of normality, memory performance was evaluated
using the Mann-Whitney U test. x2 tests were used to compare the
incidence of side effects, sex distribution, and global satisfaction.
Results are expressed as means � SDs; P < 0.05 was considered
statistically significant.

3. Results

Sixty-four patients, 32 per group, were enrolled in the study. No
patients were excluded. The two groups were comparable with
respect to demographic and morphometric characteristics (Table
1). There were no significant differences in HADS, STAI trait and
state, or VAS anxiety scores prior to premedication (Table 2).

The two groups were comparable with respect to type of
surgery, duration of surgery, intraoperative dose of propofol and
sufentanil (Table 3). The mean end-tidal concentrations of
desflurane at the end of anaesthesia were similar at 3.2 � 0.8%
in the control group and 3.5 � 1.2% in the gabapentin group.

When post-treatment values were compared with pretreat-
ment values, STAI state decreased significantly in the gabapentin
group from 37.2 to 30.8 after premedication and remained
unchanged in the placebo group from 39.3 to 37.9 (P = 0.003;
Fig. 2). VAS anxiety scores also decreased, but not significantly,
from 28.2 to 19.2 in the gabapentin group and from 28.7 to 24.7 in
the placebo group (P = 0.065, Fig. 3).

The times from the end of anaesthesia to spontaneous breathing,
following verbal commands (hand grip), tracheal extubation and
orientation were similar in both groups (Table 3). There were no

Table 1
Patient characteristics.

Control (n = 32) Gabapentin (n = 32)

Gender (M/F) 21/11 18/14

Age (yr) 39 � 14 36 � 12

Weight (kg) 74 � 16 73 � 15

Height (cm) 173 � 9 173 � 10

ASA physical status (I/II) 18/14 21/11

Orthopedic surgery upper limb 12 (9 M/3F) 9 (7 M/2F)

Orthopedic surgery lower limb 15 (10 M/5F) 18 (9 M/9F)

General surgery 5 (2 M/3F) 5 (2 M/3F)

Values are means � SDs.

V1 = visit 1; V2 = visit 2; HADS = Hospital Anxiety and Depression Scale; STAI = 

State Trait Anxiety Inventory; VAS = Visual Analogue Scale 

V1 V2 PACUhours2

Surgery 
2 hours 

maximum 
length

HADS 
STAI trait 
STAI state 

VAS anxiety 
Baseline 
memory 
testing 

Memory 
assessment 
recognition 

test 

STAI state 
VAS anxiety 

Post drug 
memory 
testing 

Placebo 
or 

Gabapentin 

Fig. 1. Study protocol. V1: visit 1; V2: visit 2; HADS: hospital anxiety and depression scale; STAI: state trait anxiety inventory; VAS: visual analogue scale.
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statistically significant differences between the two groups in the
VAS score at the first evaluation in the PACU (control group:
3.2 � 2.7 mg; gabapentin group: 2.4 � 2.5 mg; P = 0.38) and at the end
of the study day (control group: 1.7 � 1.4 mg; gabapentin group:
1.3 � 1.4 mg; P = 0.53). There was no statistically significant difference
between the two groups in the morphine titration in the PACU (control
group: 4.9 � 2.6 mg; gabapentin group: 3.2 � 2.3 mg; P = 0.35). The
time to achieve an Aldrete score greater or equal to 9 was similar in both
groups, 45 � 19 min and 46 � 19 min in the control and gabapentin
groups, respectively (P = 0.77).

Memory was comparable in each group before premedication
(Table 4). Recognition in the PACU of test and distractor pictures
presented at the baseline test session (before premedication) and
after the intervention showed no group difference.

There were no significant differences between the two groups for
sedation at any time. The incidence of side effects in the PACU did not
differ significantly among the groups. Vomiting requiring treatment
occurred at similar rates in each group (five and three patients in the
control and gabapentin groups, respectively). Absence of any emetic
episode or nausea was observed in 19 (59%) and 25 (78%) patients
from the control and gabapentin groups, respectively (P = 0.11).

Eighty-four percent of the patient in the control group and 94% in the
gabapentin group were satisfied or very satisfied with their
premedication (P = 0.54).

4. Discussion

In a previous study we showed that premedication with
1200 mg gabapentin improved preoperative anxiolysis [9]. A
limitation of that study, though, lies in the fact that we did not
measure baseline anxiety before giving gabapentin, raising the
possibility that the observed effect reflected undetected preexist-
ing baseline differences. Our current result thus extends previous
observations by specifically comparing baseline and post-treat-
ment anxiety. More importantly, we simultaneously evaluated
sedation and memory. We found that a single 1200-mg oral dose of
gabapentin significantly reduced preoperative anxiety scores
assessed using the STAI-state, and did so without reducing
alertness or impairing memory.

Gabapentin produced anxiolysis similar to that produced by
benzodiazepines [15,16], an amount that is clinically important as
well as being statistically significant. Our preoperative results are
consistent with previous studies showing that gabapentin is useful
in patients with phobias related to social situations, and was
significantly more effective than placebo in reducing scores on the
Liebowitz Social Anxiety Scale, including total score and the fear
and avoidance subscales [17]. In contrast, no significant effect was
observed in patients suffered from panic disorder, although a
severely ill subset of patients with Panic and Agoraphobia Scales
baseline scores greater or equal to 20 [18]. And finally, in healthy
volunteers, a dose of 800 mg of gabapentin decreased anxiety
induced by simulated public speaking [19], a disorder may be
related to the preoperative anxiety state [20].

A recent report concludes that low-dose preoperative gaba-
pentin 600 mg does not reduce preoperative state anxiety [10]. A
similar result was obtained with pregabalin 75–300 mg, an analog
of gabapentin [21]. Presumably, the difference between these

Table 4
Memory assessment.

Control (n = 32) Gabapentin (n = 32)

Preoperative memory performance

Baseline 7.5 � 1.6 7.3 � 1.7

Postpremedication 7.2 � 1.6 7.0 � 1.4

Postoperative memory performance

Retrograde memory 9.3 � 1.1 9.1 � 1.2

Anterograde memory 9.4 � 1.1 9.3 � 1.2

Values are means � SDs.

Table 2
Pre-interventional behavioural variables.

Control (n = 32) Gabapentin (n = 32) P value

HADS 11 � 5 11 � 5 0.90

HADS anxiety 9 � 4 8 � 3 0.27

HADS depression 2 � 2 3 � 3 0.25

STAI trait 40 � 9 42 � 11 0.94

STAI state 39 � 12 37 � 8 0.80

VAS anxiety 29 � 26 28 � 18 0.53

Values are means � SDs, P values for ANOVA.

Table 3
Intraoperative data.

Control (n = 32) Gabapentin (n = 32)

Orthopedic surgery 27 27

General surgery 5 5

Duration of surgery (min) 86 � 41 80 � 30

Duration of anesthesia (min) 114 � 45 108 � 36

Intraoperative propofol (mg) 228 � 60 214 � 66

Intraoperative sufentanil (mg) 25 � 11 24 � 12

Spontaneous breathing (min) 5.7 � 2.0 7.0 � 2.8

Following commands (min) (hand grip) 7.7 � 3.2 7.8 � 2.6

Tracheal extubation (min) 9.6 � 4.2 9.9 � 3.9

State birth date (min) 11.3 � 5.2 11.6 � 4.1

All values, except for type of surgery, are means � SDs.
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Fig. 2. State anxiety scores measured by the Spielberger state trait anxiety inventory

(STAI state) in control and gabapentin groups, before and 2 h after premedication.

STAI state decreased significantly in gabapentin group (*P = 0.003).
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anxiety between the two groups (P = 0.065).
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reports and our current and previous ones [9] is a consequence of
our giving 1200 mg of gabapentin.

Previous studies of gabapentin and pregabalin evaluated
preoperative anxiety with visual analog scales [10,21]. Visual
analog scales have the advantage of being very simple, and easy
for patients to understand and complete. A difficulty with the visual
analog scales is that patients must use an unfamiliar method to
express their anxiety. When patients are unsure how to respond
they often avoid extreme responses and keep them within the centre
of the range of potential responses that they feel may apply to their
subjective sensation. In contrast, we used STAI state questionnaire,
which is considered a ‘‘gold standard’’ measure of anxiety [22].

Some studies [3] indicate that higher doses of gabapentin (i.e.,
1200 mg) are sedative, which might in turn make assessment of
anxiolysis more complicated. However, 1200 mg of gabapentin did
not produce sedation in our patients. Furthermore, gabapentin did
not prolong early or late recovery, all of which were quantitatively
similar to those reported previously with desflurane [23]. This result
suggests that the anxiolytic activity of gabapentin is independent of
its sedative effects. To the extent that sedative premedication – such
as benzodiazepines – delays tracheal extubation and prolongs
recovery [24], gabapentin might prove a useful alternative.

Another outcome of our study was that gabapentin did not affect
memory formation. This result is consistent with a study in rats in
which a high dose of gabapentin (100 mg/kg) did not impair
performance on either of two memory tests [25]. Lack of amnestic
effect with gabapentin contrasts distinctly with benzodiazepines
which all induce dose-dependent anterograde amnesia [26]. Ante-
grade amnesia can be problematic, especially with patients having
short ambulatory surgeries, because it interferes with learning
information presented postoperatively – including safety informa-
tion related to postoperative recovery and how to deal with
unexpected events.

VAS pain scores and morphine consumption were comparable
in each of our treatment groups. This result is unsurprising because
all patients received regional blocks. As previously reported,
peripheral neural blockade for postoperative analgesia reduces
central sensitization during the first hours after surgery and masks
the antihyperalgesic effects of gabapentin [27].

Limitations of our study: there are some deficiencies in our study
design, which should be taken into consideration when interpreting
these findings. First, we did not measure anxiety before the
induction of anaesthesia in the operating room. However, among
the few studies that have evaluated preoperative anxiety on the day
of surgery, they found no difference in the placebo group between
the assessment in the bedroom and in the operating room [28,29].
Second, we did not compare the anxiolytic activity of gabapentin to
an active control. Furthermore, we evaluated only one dose of
gabapentin. Consequently, we cannot directly compare anxiolysis
from gabapentin with that produced by benzodiazepines. Further
studies are needed in this area.

5. Conclusion

Our results indicate that oral premedication with 1200 mg
gabapentin significantly reduces anxiety, as measured with the
STAI state test. This dose does not induce sedation or amnesia, nor
does it prolong recovery. Gabapentin may be useful for preopera-
tive medication especially with patients who are unable to tolerate
benzodiazepines.
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