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Abstract

Background: Most patients experiencing preoperative anxiety would welcome support in coping with their anxiety.
Anxiolytic medication is a common way to address preoperative anxiety. However, the proportion of patients who
welcome anxiolytic medication preoperatively and the preferred time of taking it have not been studied thoroughly.

Methods: Adult patients (n = 1000) scheduled to undergo elective surgery under general anesthesia were eligible
to participate in this single-center observational study. Primary outcomes were the ratio of patients desiring anxio-
lytic medication (no/yes/on request) and the preferred time of taking it (evening before surgery/morning of day of
surgery/on call to the operating room). Secondary outcomes included associations between different measures of
anxiety (i.e, anxiety level according to the Amsterdam Preoperative Anxiety and Information Scale (APAIS) and anxiety
status (no/yes)) and desire for anxiolytic medication (no/yes/on request). Primary outcomes were analyzed descrip-
tively, and secondary outcomes were analyzed using multinomial logistic regressions.

Results: Three hundred fifty-six (35.6%) out of 1000 patients desired anxiolytic medication and 239 (23.9%) patients
would welcome anxiolytic medication on request. In patients reporting anxiety (no/yes; n = 493), 228 (46.2%) stated
a clear desire for anxiolytic medication (yes) and 142 (28.8%) considered anxiolytic medication (on request). Patients’
preferences concerning the timing of premedication vary widely. In patients reporting a clear desire for anxiolytic
medication (n = 356), the “morning of the day of surgery”was most frequently (n = 111, 31.2%) stated as the pre-
ferred time to get anxiolytic medication, followed by “on call to the operating room”(n = 51, 14.3%). All anxiety meas-
ures were significantly associated with desire for anxiolytic medication (p < 0.05).

Conclusions: Given the importance of preoperative anxiety to patients, patients’desire for anxiolytic medication
should be considered when discussing the pros and cons of premedication. Individualized instead of standardized
prescription and timing of premedication is recommended.

Trial registration: German Clinical Trials Register (DRKS 00013319, approved 23/11/2017).

Key words: Cross-sectional study, Preoperative anxiety, APAIS, Desire for premedication, Timing of premedication,
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Background
Most patients undergoing elective surgery under gen-
eral anesthesia experience anxiety [1-4]. Preoperative
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perioperative period in a survey carried out in more
than 16,000 patients [6]. A common way to help patients
cope with preoperative anxiety is to administer anxiolytic
medication, most commonly benzodiazepines [7-10].
However, there is inconsistent data regarding the anxio-
lytic effectiveness of benzodiazepines [11-19]. In addi-
tion, potentially detrimental side effects associated with
their use including oversedation [10, 14] and postopera-
tive neurocognitive deficits [14, 20] raise doubts concern-
ing the benefits of benzodiazepines for premedication in
particular for elderly people [21]. In the context of dis-
cussing the pros and cons of anxiolytic premedication
in general (and not of a specific class of drugs used most
commonly for this purpose), patient’s desire for anxio-
lytic premedication should be considered. Surprisingly,
this important aspect has not been examined thoroughly
so far despite the high importance of preoperative anxi-
ety to patients [5, 6]. Furthermore, little is known regard-
ing the preferred time of taking anxiolytic medication
during the preoperative period. In addition, even though
it can be assumed that increasing levels of anxiety are
linked to an increasing desire for anxiolytic preopera-
tive medication (premedication), associations between
intensity of anxiety and need for premedication have
never been examined. Accordingly, the impact of patient
variables that have been shown to be associated with pre-
operative anxiety (e.g. female gender [22—25]) on associa-
tions between anxiety level and desire for premedication
have not been studied either. It is also unknown if the
difference between intensities of anesthesia anxiety and
surgery anxiety [4, 23] is reflected in patient’s desire for
premedication. Even though many studies have reported
on intensities of preoperative anxieties [4, 23, 26], it is
also unclear whether measurement of intensity of pre-
operative anxiety and the division of patients into those
with high and low anxiety as suggested by Moerman and
colleagues [22] on a routine basis makes clinically sense
to identify patients that desire premedication.

This study is part of a large cross-sectional question-
naire survey investigating various issues related to pre-
operative anxiety. The survey’s results with regard to
associations between preoperative anxiety and resulting
emotional distress and desire for support in coping with
anxiety have been published very recently [5]. This paper
focuses on important aspects of patient’s desire for anxi-
olytic medication prior to elective surgery and extends
previous research by primarily examining:

a) the ratio of patients who desire preoperative anxio-
lytic medication

b) what time patients prefer to take premedication.

Secondary aims were:
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c) to study how patient’s desires for premedication
relate to different measures of preoperative anxiety
(i.e., anxiety levels of different anxiety dimensions
(e.g. anesthesia anxiety) and anxiety status (self-clas-
sification as being anxious vs. non-anxious)).

d) to examine the accuracy of anxiety scores in general
and the anxiety score suggested to identify patients
with high anxiety in particular to predict a desire for
anxiolytic premedication.

Methods

This single-center observational study was conducted at
Marburg University Hospital from November 2017 to
October 2018. The survey was approved by the local eth-
ics committee (Ethics committee of the Medical faculty
of Marburg University, approval number 134/17, dated
10/10/2017) and registered with the German Clinical Tri-
als Register (DRKS 00013319, approved 23/11/2017).

Inclusion criteria
Patients 18 years or older scheduled to undergo non-
emergency surgery under general anesthesia.

Exclusion criteria

Patients scheduled to undergo procedures that could
be performed under regional anesthesia only were not
eligible. Other exclusion criteria were: illiteracy, insuf-
ficient knowledge of the German language, and visual
impairments resulting in an inability to complete the
questionnaire.

Informed consent

In accordance with the decision of the local ethics com-
mittee, no written consent for participation was required
because of the voluntary character of this anonymous
survey. After information was provided to eligible
patients about the methodology and aims of the survey,
informed consent to participate was taken verbally, fol-
lowed by completion of the questionnaire. Completion of
the questionnaire could be stopped at any time without
giving any reason.

Data collection

Recruitment of participants took place at the pre-anes-
thetic evaluation clinic of Marburg University Hospital in
patients waiting for their preoperative face-to-face inter-
view with a physician of the Department of Anesthesia
and Intensive Care. Patients who accepted the invitation
to take part in the survey completed the questionnaire
before the interview. Completion took on average about
10 minutes. A member of the study team was present
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while subjects completed the questionnaire to answer
questions patients might have had.

Questionnaire
The questionnaire consisted of the following seven parts:

Part 1 asked for sociodemographic variables, the
scheduled procedure, the surgical consent, and previous
surgeries.

Part 2 assessed anxiety about surgery and/or anesthesia
(no/yes). Patients who reported anxiety were requested
to answer a) whether the reported anxiety was related to
surgery, anesthesia, or both, b) whether the anxiety was
perceived as emotionally distressful or as unsettling (no/
yes), and c¢) whether they would welcome to receive any
kind of assistance or support from anesthesiologists in
coping with their anxiety (no/yes).

Part 3 contained two numeric rating scales (NRS) rang-
ing from 0 (no anxiety) to 10 (extreme anxiety) to meas-
ure anxiety related to anesthesia and surgery separately.

Part 4 contained a German version ([27], Additional
file 1 — Supplementary Table 1) of the Amsterdam Pre-
operative Anxiety and Information Scale (APAIS [22],
Additional file 1 — Supplementary Table 2). The APAIS
contains six items (statements) to assess the level of
patients’ anxiety about anesthesia (APAIS-A-An, two
items), their anxiety about surgery (APAIS-A-Su, two
items), and their need for information concerning anes-
thesia (APAIS-I-An, one item) and surgery (APAIS-I-Su,
one item). Total preoperative anxiety (APAIS-A-T, four
items) is the sum of anxiety about anesthesia (APAIS-
A-An) and anxiety about surgery (APAIS-A-Su).
Participants were asked to indicate the statements appli-
cability on a 1 (not at all) to 5 (extremely) Likert scale.
Items included in the different subscales and score ranges
of subscales are summarized in Additional file 1 — Sup-
plementary Table 3. The APAIS has been described in
detail previously. Validated versions exist in numerous
languages [22, 28-35] including German [27], and it can
be considered as the most commonly used instrument
to measure preoperative anxiety. Results of a previous
survey in more than 3.000 patients showed that the reli-
ability (Cronbach’s ) of the four anxiety items (“anxi-
ety scale”) and the two information items (“information
scale”) were 0.87 and 0.74, respectively [4].

Part 5 addressed those survey participants who
reported to have anxiety (in part 2 of the questionnaire),
how much they sensed this anxiety about anesthesia and
surgery to be emotionally distressful or unsettling using
numeric rating scales with a range from 0 (not emotion-
ally distressful/unsettling) to 10 (extremely emotionally
distressful/unsettling).

In part 6 patients were asked to write bullet points
what their anxiety about surgery and/or anesthesia was
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based on. Anxiety provoking aspects were supposed to
be listed in order of concern, starting with the most con-
cerning aspect.

In part 7 patients were first informed that one option
to alleviate anxiety is to take anxiety-reducing or calm-
ing drugs. Participants were then requested to report if
they would like to have anxiolytic medication to alleviate
their anxieties and worries (no/yes/on request). The fol-
lowing questions were supposed to be answered only by
subjects who replied “yes” to the previous statement, i.e.,
those subjects who would clearly welcome to get anxio-
lytic medication. Patients were asked what time they
would like to receive the anxiolytic medication (the even-
ing before surgery (in short: evening)/in the morning or
during the course of the morning of the day of surgery
to bridge the waiting period until called to the operat-
ing room (in short: morning)/on call to the operating
room (in short: on call); multiple answers possible) and if
they would like to get any other kind of support in addi-
tion to the anxiolytic medication (no/yes). Patients who
answered “yes” to the previous question were requested
to write bullet points how they could be best helped.

Primary and secondary outcomes

The primary outcomes of this study were the fraction of
patients who reported a desire for anxiolytic medication
(study aim 1A) and the preferred time to take it (study
aim 1B). Secondary outcomes were associations between
different measures of preoperative anxiety (i.e., anxiety
levels of different anxiety dimensions (anesthesia anxiety,
surgery anxiety, and total anxiety comprising anesthesia
and surgery anxiety) according to APAIS and NRS as well
as anxiety status (self-classification as being anxious vs.
non-anxious) according to the question on anxiety (no/
yes)) and desire for anxiolytic medication (no/yes), (study
aim 2A). These associations were further examined by
analyzing APAIS anxiety scores (study aim 2B-1) and
the established APAIS anxiety score used for categoriza-
tion (patients with high vs. low anxiety [22]) in particular
(study aim 2B-2) concerning their accuracy to predict a
desire for preoperative anxiolytic medication.

Sample size

The sample size calculated for the survey was based upon
the requirements for another study [5] that was also part
of this survey. For that study [5] which focused on assess-
ing the associations between preoperative anxiety and
perceived emotional distress as well as desire for support,
we calculated a sample size of 1000 patients since this
would allow detecting even small correlations between
anxiety and perceived emotional distress.
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Statistical analyses

Procedures were graded depending on their extent and
invasiveness as “minor’;, “intermediate” and “major”
(Additional file 2 — Supplementary Table 4), similar to
the classification previously published by Caumo and col-
leagues [36].

Descriptive statistics were calculated for all study vari-
ables and all results (part seven of the questionnaire)
relevant to assess the ratio of patients who desire preop-
erative anxiolytic medication (study aim 1A) and the pro-
portion of patients preferring the different time points
for premedication (study aim 1B) . Associations between
anxiety status and preferred time of premedication were
examined using chi square tests in addition to explore
study aim 1B. Column wise comparisons were carried
out to test for specific differences in proportions between
patients with anxiety and those with no anxiety for each
time category.

Multinomial logistic regressions were calculated to
examine associations between continuous (APAIS, NRS)
and categorical (“anxiety status” according to the ques-
tion in part 2 of the questionnaire on anxiety: no/yes,
i.e., self-classification as being non-anxious vs. anxious)
measures of preoperative anxiety and desire for anxio-
lytic medication (study aim 2A). These analyses were
conducted for all patients and subgroups with different
anxiety statuses (non-anxious vs. anxious). In terms of
APAIS and NRS subscales (i.e., anesthesia and surgery
anxiety score), additional multivariate models were run
to examine whether each anxiety dimension has unique
associations with the desire for anxiolytic medication
when considering both subscales simultaneously. All
regressions were rerun adjusting for variables that may
theoretically be related with anxiety and/or the desire
for anxiolytic premedication to examine whether meas-
ures of anxiety have unique associations with the desire
for anxiolytic medication. These adjusted models include
age, gender, education, number of previous surgeries, and
grade of procedure [2, 22, 23, 25, 26, 36-38].

In addition, exploratory moderator analyses were cal-
culated using logistic regression testing for the interac-
tion between gender and preoperative anxiety scores
(APAIS) for the outcome “desire for anxiolytic medica-
tion” (no/yes/on request).

Receiver operating characteristic (ROC) curves were
calculated based on APAIS-A-T scores to examine
which anxiety (APAIS-A-T) cut-off score is most accu-
rate to detect patients who would welcome anxiolytic
medication (study aim 2B1). This procedure was also
applied to examine in particular the utility of apply-
ing an APAIS-A-T score >10 (suggested to identify
patients with high anxiety [22]) to detect those who
would welcome anxiolytic medication (yes vs. no
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and on request), (study aim 2B2). Youden index [39]
was calculated as a measure of optimal cut-off scores
when sensitivity and specificity are considered equally
important.

Crosstabs were calculated to illustrate in detail the
associations between the level of total preoperative anxi-
ety (APAIS-A-T) and the desire for anxiolytic medica-
tion (no/yes/on request) in all patients and subgroups of
patients depending on their anxiety status (non-anxious/
anxious) (study aims 2A and 2B).

The sample included in this work has been used in a
previous study [5]. However, none of the primary and
secondary outcomes of the present study have been
reported previously.

Results

Recruitment of study participants started in November
2017 and stopped in October 2018 after 1000 patients
had completed a questionnaire. During that time, 77
patients declined to participate in the survey, and five
participants stopped completing the questionnaire.
Patient characteristics are presented in Table 1.

Anxiety

Approximately half of the subjects (49.3%) reported anxi-
ety (no/yes). Among these, about two-thirds perceived
their anxiety as emotionally distressful and/or unsettling
(no/yes) [5]. Mean anxiety scores according to APAIS
and NRS are presented in Table 2.

APAIS Amsterdam preoperative anxiety and informa-
tion scale, NRS Numeric rating scale, APAIS-A-Su APAIS
anxiety about surgery score, APAIS-A-An APAIS anxiety
about anesthesia score, APAIS-A-T APAIS anxiety about
anesthesia and surgery score (total APAIS anxiety score),
NRS-A-Su NRS anxiety about surgery score NRS-A-An
NRS anxiety about anesthesia score NRS-A-T NRS anxi-
ety about anesthesia and surgery score (total NRS anxi-
ety score), No anxiety Patients who did not report anxiety
(no/yes), Anxiety Patients who reported anxiety (no/yes).

Desire for preoperative anxiolytic medication

About one-third of all patients reported a clear desire
(yes) to receive anxiolytic medication, and about a quar-
ter of patients considered (on request) taking premedica-
tion (no/yes/on request). Less than 40% of patients stated
no need for anxiolytic medication (no/yes/on request).
In patients who reported anxiety (no/yes), three quar-
ters expressed either a clear desire (yes) to get anxiolytic
medication or considered (on request) taking anxiolytic
medication and less than a quarter reported no desire
to receive anxiolytic medication (no/yes/on request).
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Table 1 Sociodemographic variables and characteristics related
to scheduled and previous surgeries of study participants

Variables All patients Anxiety  No Anxiety
(n=1000) (n=493) (n=>507)
Age (years), [M (SD)] 56 (18.0) 56(176) 57(18.5)
Female [n (%)] 537(53.9) 318(31.9) 219(22.0)
Male [n (%)] 459 (46.1) 171(17.2) 288(289)
Secondary school education
[n (%))
Lower secondary degree 365 (36.8) 177 (17.8) 188 (18.9)
Medium secondary degree 319(32.1) 155(15.6) 164 (16.5)
Upper secondary degree 293 (29.5) 151 (15.2) 142 (14.3)
Without secondary school 16 (1.6) 5(0.5) 11(1.1)
degree
Number of previous surgeries
[n (%))
None 86 (8.6) 53(10.8) 33(6.5)
1-2 312(31.3) 163(33.1) 149(294)
>2 600 (60.1) 276 (56.0) 324 (63.9)
Time of intervention [n (%)]
Same day 29 (3.0) 17 (34) 12 (2.4)
Following day 285 (29.1) 145(29.4) 140 (27.6)
Later than following day 665 (67.9) 321 (65.1) 344 (67.9)
Consent for procedure ° [n (%)]
No 270(27.2) 131(26.6) 139(27.4)
Yes 722 (72.8) 358(72.6) 364 (71.8)
Grade of procedure ° [n (%)]
Minor 571(59.9) 264 (53.5) 307 (60.6)
Intermediate 228 (23.9) 116 (23.5) 112 (22.1)
Major 155 (16.2) 90(183) 65(12.8)
Surgical discipline [n (%)]
Ophthalmic 181(18.2) 85(17.2)  96(189)
Gynecological 165 (16.6) 98(19.9) 67(13.2)
Ears, nose and throat 160 (16.2) 66 (134) 94 (18.5)
General 125(12.6) 66 (134) 59(11.6)
Urological 99 (10.0) 40 (8.1) 59(11.6)
Neurosurgical 77 (7.8) 43(8.7) 34(6.7)
Oral and maxillofacial 69 (7.0) 28(5.7) 41 (8.1)
Cardiac 55(5.5) 29 (5.9) 26 (5.1)
Orthopedic 33(3.3) 18(3.7) 15(3.0)
Trauma 16 (1.6) 9(1.8) 7(14)
Dermatological 12(1.2) 5(1.0) 7(14)

Anxiety patients who reported anxiety (no/yes), No anxiety patients who did
not report anxiety (no/yes). * completion of the questionnaire took place after
surgical preoperative assessment and consent for surgical procedure (no/yes).
b the assignment of the different procedures to the three grades of surgeries is
shown in Additional file 2.

Results concerning the desire for anxiolytic medication
are summarized in Table 3.

Anxiety Patients who reported anxiety (no/yes), No
anxiety Patients who did not report anxiety (no/yes).
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Scale All patients No anxiety Anxiety
[M (SD)] [M (SD)] [M (SD)]
APAIS-A-Su (range 2 -10) 5.1(2.3) 3.7(1.6) 6.5 (2.0
APAIS-A-An (range 2 -10) 4.1(2.0) 3.0(1.1) 5220
APAIS-A-T (range 4 -20) 9.2(3.8) 6.7 (2.4) 11.7 (3.2
NRS-A-Su (range 0-10) 36(29) 1.5(1.7) 56(2.5)
NRS-A-An (range 0-10) 2902.7) 1.104) 46 (2.6)
NRS-A-T (range 4-20) 64(52) 279 103(4.2)
Table 3 Desire for anxiolytic medication
Desire for Yes Onrequest No Not reported
anxiolytic [n(%)] [n(%)] [n(%)] [n(%)]
medication
All patients 356 239 389 16
(n = 1000) (35.6) (23.9) (38.9) (1.6)
Anxiety 228 142 114 9
(n =493) (46.2) (28.8) (23.1) (1.8)
No anxiety(n =507) 128 97 275 7
(25.2) (19.1) (54.2) (1.4)
Table 4 Preferred time of premedication
All patients  Anxiety No anxiety
(n =356) (n=228) (n=128)
Morning 1(31.2) 75(32.9) 36 (28.1)
On call 69(194) 33(145)° 36(281)°
Evening and morning 51(14.3) 35(15.4) 16 (12.5)
Evening 48 (13.5) 30(13.2) 18 (14.1)
Evening, morning and on call 32 (9.0) 26 (11.4) 6 (4.7)
Morning and on call 29(8.1) 219.2) 8(6.3)
Evening and on call 15(4.2) 8 (3.5) 7 (5.5)
Missing data 1(0.3) 0(0.0) 1(0.8)

Preferred time of premedication
Patients’ preferences concerning the timing of premedi-
cation vary widely. The most frequently reported time
was “the morning / the course of the morning of the day
of surgery until called to the operating room” followed by
“on call to the operating room” comprising about half of
patients with a clear desire for anxiolytic premedication.

The association between anxiety status (anxious vs.
non-anxious) and preferred time of premedication was
significant (p = .022). Column wise comparisons indi-
cated that the proportion of patients with anxiety was
lower than the proportion of patients without anxiety
among those who prefer medication on call (p = < 0.05).
All results concerning the preferred time points of pre-
medication are presented in Table 4.

Anxiety Patients who reported anxiety (no/yes), No
anxiety Patients who did not report anxiety (no/yes),
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Morning In the morning or during the course of the
morning of the day of surgery to bridge the waiting
period until called to the operating room, Evening The
evening before surgery, On call On call to the operating
room. ? p < 0.05 for column wise comparison.

Associations between anxiety and desire for anxiolytic
medication

Results from multinomial logistic regression analyses
are presented in Table 5. We report unstandardized esti-
mates and odds ratios for associations between measures
of preoperative anxiety and the desire for anxiolytic med-
ication for all patients and subgroups depending on their
anxiety status (anxiety: no/yes). When looking at both
categories of anxiety status (anxiety: no/yes), patients
who reported anxiety (no/yes) were 4.30 times more
likely to desire anxiolytic medication (yes vs. no) and
3.53 times more likely to desire anxiolytic medication on
request (on request vs. no), which is an increase by 330%
and 253%, respectively. In bivariate multinomial logistic
regression models, all continuous measures of anxiety
were significantly associated with the desire for anxiolytic
medication (yes vs. no, ps = < 0.001-0.004; on request vs.
no, ps = < 0.001-0.013). For example, with an increase of
one score in APAIS total anxiety, the likelihood to desire
anxiolytic medication (yes vs. no) increased by 28% in the
whole sample. When considering both APAIS subscales
simultaneously in regression analyses, both anesthe-
sia anxiety and surgery anxiety had independent asso-
ciations with the desire for anxiolytic medication in the
whole sample. However, in patients who reported anxiety
(no/yes), APAIS anesthesia (but not surgery) anxiety was
significantly related to the desire for anxiolytic medica-
tion (yes vs. no), indicating that anesthesia anxiety has
aspects that relate to the desire for anxiolytic medica-
tion in this subsample. A similar pattern was observed
for the NRS subscales in terms of patients who reported
anxiety. Results from adjusted regression models (Addi-
tional file 3 — Supplementary Table 5) were similar to
those from unadjusted models (Table 5). Exploratory
moderation analyses did not indicate that gender mod-
erated associations between preoperative anxiety scores
(APAIS) and the desire for anxiolytic medication.

Prediction of desire for anxiolytic medication

The anxiety levels to predict most accurately a clear
desire for anxiolytic medication (yes vs. no and on
request) when equally weighting sensitivity and specific-
ity were APAIS-A-T > 8 and APAIS-A-T > 9 given their
identical Youden index of 0.235. These cut-off scores had
a sensitivity of 0.669 and 0.601 and a specificity of 0.566
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and 0.634, respectively (see Additional file 4 for ROC
curve).

In comparison, the anxiety level commonly used to
detect patients with high anxiety (“anxiety cases’, APAIS-
A-T score > 10) was less accurate in predicting a desire
for anxiolytic medication when equally weighting sensi-
tivity and specificity (Youden index of 0.188 with a sensi-
tivity of 0.462 and a specificity of 0.726).

There was no lower anxiety level threshold concerning
a desire for anxiolytic medication. Even the lowest lev-
els of total preoperative anxiety (APAIS-A-T = 5 or 6)
were associated with a desire for anxiolytic medication
in some patients. Details concerning the need for anxio-
lytic medication depending on total preoperative anxiety
(APAIS-A-T) are presented using crosstabs (Additional
files 5, 6 and 7).

Discussion

Results of this study carried out in 1000 patients sched-
uled for elective surgery contain novel information about
various aspects related to patients’ desire for anxiolytic
medication and the associations between preoperative
anxiety and patients’ need for anxiolytic medication.

Desire for anxiolytic medication

The main result of this study is that about one-third of
our study sample expressed an explicit desire for anxio-
lytic medication, and about a quarter of patients con-
sidered anxiolytic medication. To our knowledge, this is
the first study reporting in detail on the number (frac-
tion) of adult patients who explicitly desire, who con-
sider, and who do not want anxiolytic medication when
undergoing elective surgery. In a previous randomized
controlled multicenter trial studying primarily the effects
of sedative premedication, participants were also asked
whether they would like to receive a hypnotic the night
before surgery and/or a premedication before surgery
[19]. The fraction of patients requesting premedication
was reported to range from 56 — 62% in the three study
groups without being precise at what time exactly on the
day of surgery patients were offered to get the premedica-
tion. Despite the many differences in study designs, the
results of their study are consistent with the results of
this study, demonstrating that a large fraction of patients
undergoing elective surgery requests anxiolytic medica-
tion preoperatively.

This study adds important information concerning the
discussion about the pros and cons of sedative and anxio-
lytic premedication. On the one hand, the results of this
study underline the importance of anxiolytic medication
to adult patients undergoing elective surgery. On the
other hand, there is a controversial discussion about the
use of benzodiazepines that have been administered most
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Table 5 Associations between measures of preoperative anxiety and the desire for anxiolytic medication

Variable Desire for anxiolytic medication
Yes? On request ?
B P OR[95 %Cl] B 14 OR[95 %Cl]
All patients
Self-reported anxiety (no vs. yes) 146 <0.001 4.30(3.16, 5.84] 1.26 <0.001 3.53[2.52,4.95]
APAIS total anxiety score 0.25 <0.001 1.28[1.22,1.34] 0.20 <0.001 1.22[1.16,1.29]
APAIS anxiety dimensions
Bivariate
APAIS anesthesia anxiety score 046 <0.001 1.58[1.44,1.73] 0.39 <0.001 1.471[1.33,1.63]
APAIS surgery anxiety score 033 <0.001 1.40[1.30, 1.50] 0.27 <0.001 1.30[1.21,1.41]
Multivariate ®
APAIS anesthesia anxiety score 033 <0.001 1.39[1.25,1.54] 0.28 < 0.001 1.32[1.18,149]
APAIS surgery anxiety score 0.19 <0.001 121[1.11,1.31] 0.14 0.002 1.15[1.05,1.27]
NRS total anxiety score 0.19 <0.001 1.21[1.17,1.25] 0.16 <0.001 1.18[1.13,1.22]
NRS anxiety dimensions
NRS anesthesia anxiety score 0.34 <0.001 1.41[1.32,1.50] 0.28 <0.001 1.321[1.23,1.42]
NRS surgery anxiety score 0.30 <0.001 1.35[1.27,1.43] 027 <0.001 1.30[1.22,1.39]
Multivariate ®
NRS anesthesia anxiety score 021 <0.001 1.24[1.14,1.34] 0.14 < 0.001 1.15[1.05,1.27]
NRS surgery anxiety score 017 <0.001 1.19[1.10,1.28] 0.18 <0.001 1.201[1.10,1.30]
Patients who reported anxiety (no vs. yes)
APAIS total anxiety score 0.17 <0.001 1.19[1.10,1.28] 0.11 0.008 1.12[1.03,1.21]
APAIS anxiety dimensions
Bivariate
APAIS anesthesia anxiety score 0.28 <0.001 1.32[1.16,1.50] 0.22 0.002 1.2411.08,142]
APAIS surgery anxiety score 0.17 0.004 1.1811.06,1.33] 0.07 0.237 1.08[0.95,1.22]
Multivariate
APAIS anesthesia anxiety score 0.25 <0.001 1.29[1.13,1.47] 0.21 0.004 1.23[1.07,1.42]
APAIS surgery anxiety score 0.10 0.086 1.11[0.99, 1.25] 0.03 0.651 1.03[0.91,1.17]
NRS total anxiety score 0.14 <0.001 1.12[1.09, 1.23] 0.10 0.002 1.10[1.04,1.18]
NRS anxiety dimensions
NRS anesthesia anxiety score 021 <0.001 1.23[1.12,1.35] 0.13 0.011 1.1411.03,1.26]
NRS surgery anxiety score 0.17 <0.001 1.19[1.08, 1.30] 0.13 0013 1.14[1.03,1.26]
Multivariate ®
NRS anesthesia anxiety score 017 0.001 1.19[1.08,1.31] 0.10 0.065 1.11[0.99, 1.23]
NRS surgery anxiety score 0.11 0.027 1.12[1.01,1.24] 0.10 0.071 1.11[0.99,1.23]

Patients who reported no anxiety (no vs. yes)
APAIS total anxiety score 0.21 <0.001 1.23[1.13,1.35] 0.18 <0.001 1.20[1.08, 1.32]

APAIS anxiety dimensions

Bivariate
APAIS anesthesia anxiety score 043 <0.001 1.53[1.27,1.86] 034 0.002 141 1[1.14,1.74]
APAIS surgery anxiety score 0.26 <0.001 1.29([1.13,148] 0.24 0.002 1.27[1.10,1.48]
Multivariate
APAIS anesthesia anxiety score 032 0.007 1.3711.09,1.73] 0.21 0.119 1.2310.95,1.59]
APAIS surgery anxiety score 0.14 0.109 1.15[0.97,1.36] 0.16 0079 1.1810.98,1.41]
NRS total anxiety score 0.19 <0.001 1.21[1.12,131] 0.19 <0.001 1.21[1.12,1.32]
NRS anxiety dimensions
NRS anesthesia anxiety score 037 <0.001 1451(1.24,1.68] 035 < 0.001 1411[1.19,1.68]
NRS surgery anxiety score 0.30 <0.001 1.35[1.18,1.53] 032 < 0.001 1.371[1.19,1.58]
Multivariate
NRS anesthesia anxiety score 022 0.057 1.25[0.99, 1.57] 0.15 0.232 1.16[0.91, 1.48]
NRS surgery anxiety score 0.17 0.085 1.18[0.98,1.42] 0.23 0.024 1.26 [1.03,1.53]

APAIS Amsterdam preoperative anxiety and information scale, NRS numeric rating scale. ? Reference category: No desire for anxiolytic medication. ® Models included
both anxiety dimensions simultaneously to examine whether anesthesia anxiety and surgery anxiety have unique associations with the desire for anxiolytic
medication.
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frequently for more than three decades as premedication
to alleviate anxiety and to provide sedation [7-10]. An
increasing reluctance to prescribe benzodiazepines for
premedication, especially in elderly patients, is based on
inconsistent results regarding their anxiolytic effective-
ness [11-18] and on potentially detrimental side effects
including oversedation [10, 14] and postoperative neuro-
cognitive deficits [14, 20]. The above aspects highlight the
need to find alternative anxiolytic drugs for patients who
would welcome anxiolytic medication, but in whom the
administration of benzodiazepines is associated with the
risk of side effects.

Subgroup analysis according to patients’ self-classi-
fication as being anxious or non-anxious also revealed
clinically important results. Most importantly, it showed
that the rate of desire for premedication is higher in the
subgroup of anxious patients suggesting an association
between the two variables which is confirmed by results
of the logistic regression analyses of this study.

Timing of anxiolytic medication

The second main result of this study is that patients’
preferences concerning the timing of premedication
were highly variable. This variability was observed in
all patients and both subgroups (anxious and non-anx-
ious patients). Therefore, any standardized prescription
of premedication does not adequately reflect patients’
wishes regarding the timing of premedication. Instead, an
individualized prescription according to patients’ prefer-
ences is recommended provided this is consistent with
patient safety. These results and conclusions are not sur-
prising to us. However, despite an abundance of studies
dealing with various aspects related to premedication,
we are not aware of any study that has examined in detail
the timing of premedication from the patients’ point of
view. Therefore, we believe that the findings of this study
can add helpful information in the context of patient care
during the preoperative period.

Associations between anxiety and desire for anxiolytic
medication

To our knowledge, associations between anxiety and
desire for anxiolytic medication have not been studied
yet. Therefore, the following results are novel, though
not unexpected. First, patients explicitly reporting anxi-
ety were 4.3 more likely to desire and 3.53 times more
likely to consider anxiolytic premedication. Second,
both APAIS and NRS anxiety scores were significantly
associated with a desire for anxiolytic medication. Both
anesthesia and surgery anxiety had unique associations
with the desire for anxiolytic medication in all patients.
Remarkably, in patients explicitly reporting anxiety, only
anesthesia anxiety was significantly associated with the
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desire for anxiolytic medication when considering both
anxiety dimensions simultaneously. These results are
somewhat surprising in the light of the numerous stud-
ies that have examined intensities of anesthesia and sur-
gery anxiety. The overwhelming majority of these studies
(e.g .[3, 4, 23, 24, 40, 41]) have demonstrated that aver-
age surgery anxiety levels are significantly higher than
average anesthesia anxiety levels suggesting that surgery
anxiety could have a stronger impact on the desire for
anxiolytic medication. Results of this study do not con-
firm this assumption and emphasize the importance of
anesthesia anxiety concerning the desire for anxiolytic
medication. Contrary to our assumption based on pre-
vious findings that female gender is the strongest risk
factor for preoperative anxiety [25] this study could not
confirm an impact of gender on associations between
anxiety level and desire for premedication.

Prediction of desire for anxiolytic medication

ROC analyses revealed that a total anxiety level (APAIS-
A-T) > 8 and > 9 best predicted a desire for anxiolytic
medication in all patients of this study. Considering the
low sensitivity of these scores, their use in everyday clini-
cal practice to determine what patients need anxiolytic
premedication does not make sense.

Accordingly, the use of an APAIS-A-T score > 10
as suggested by Moerman and colleagues to identify
patients with high anxiety is not helpful either to predict
which patients need anxiolytic medication. Considering
the limited benefit of identifying patients with high anxi-
ety to determine which patients perceive their anxiety as
emotionally distressful or unsettling and what patients
desire support in coping with their anxiety [5], results of
this study strongly suggest that the concept of dividing
patients into those with high and low anxiety is question-
able from a clinical point of view. In addition, consider-
ing that there was no lower anxiety level threshold for the
desire for anxiolytic medication, we recommend asking
all patients whether they would welcome premedication.

Limitations

The generalizability of the results of this study is limited
because of the single center design of this study. In addi-
tion, the present study focuses on very specific aspects
related to preoperative anxiety and its treatment using
anxiolytic medication, namely the proportion of patients
who desire anxiolytic medication and the favored time
to get these drugs as primary outcome. Therefore, many
psychological aspects including the doctor-patient rela-
tionship and psychological variables that could mediate
preoperative anxiety have not been examined concern-
ing their impact on the primary outcomes. Likewise,
the usefulness of possible psychological interventions
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offered to patients to cope with their preoperative anxi-
ety has not been studied yet. Moreover, we did not record
whether patients were day-case patients or in-patients
even though this can be assumed to impact the desire for
anxiolytic premedication.

Conclusions

Results of this study emphasize the importance of anxio-
lytic medication to patients scheduled to undergo surgery
to cope with preoperative anxiety. A general abandon-
ment of anxiolytic medication because of the adverse side
effects of one particular class of drugs is not consistent
with the needs of many patients. Therefore, the results of
this study indicate a need for developing anxiolytic drugs
without or fewer side effects that limit their use in the
preoperative period. The findings of this study also high-
light that a standardized timing of the administration of
premedication is not consistent with patients’ needs. In
summary, results of this study suggest that an individual-
ized prescription and timing of premedication consider-
ing all perioperative medical aspects including patients’
desires seems most reasonable.
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