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Preoperative anxiety: 
detection and 
contributing factors 
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The purpose o f  this study was to determine whether there is a 

correlation between arLriety the night before surger 3, and that 

existing immediately preoperatively, whether anaesthetists can 

detect preoperative anxiety and to establish the presence of any 

factors that might assist in the determination of preoperative 

anxiety. Anxiety was measured objectively using the Spielberger 

State-Trait Atvciety Inventory (STALL and the Multiple Affect 
Adjective Check List (MAACL). Anxiety was found to be higher 
in females and those not having had a previous anaesthetic, and 

to remain constant from the afternoon before surgery to the 
immediate preoperative period. Anaesthetists were found to be 

poor assessors of attxiety unless they specifically questioned 
their patients about this. 

Le but de cette Etude est de determiner s' il existe une correlation 

entre l'anxiEtE la veille de la chirurgie et celle existant 

immEdiatement en pEriode prEopEratoire, si les anesthEsistes 

peuvent detecter l' anxiEtE prEopdratoire et Etablir la presence 

de facteurs qui peuvent assister gtla determination de cette 
anxiEtE. L'attxidtd a dtE mesurEe objectivement par le test de 
~r State-Trait Anxiety Inventory (STAI)~ et le 
~ Multiple Affect Adjective Check List (MAACL ) ~. L'anxiEtE fia 
trouvde supErieure chez les femmes ainsi que chez eet~r qui n'ont 
pas eu d' anesthEsie au prEalable et fut trouvEe constante d partir 
de I'apr~s midi avant la chirurgie d la pEriode prEopEratoire 
immediate. Les anesthEsistes furent trouvEs comme des pauvres 

Evaluateurs de r anxidtd sauf quand ceUe-ci fut exprimde par les 
patients lors du questionnaire. 
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It has been shown that the majority of patients admitted 
to hospital for elective surgery experience anxiety 
preoperatively. I-3 Anxiety and stress are unpleasant 
sensations and can also adversely influence the surgical 
procedure as well as affect the patient's recovery. 4'5 it is 
for these reasons that anaesthetists premedicate patients 
that they determine to be anxious. 

A recent study demonstrated that anxiety on the 
afternoon before surgery predicted anxiety preopera- 
tively. 6 This makes the effectiveness of anxiolytic pre- 
medication critically dependent on the anaesthetist's 
ability to detect anxiety during the preoperative visit. This 
ability has not, however, been adequately verified using 
objective criteria. The aim of our study was threefold: to 
assess the ability of anaesthetists to detect and quantify 
preoperative anxiety, to substantiate the correlation be- 
tween anxiety on the afternoon prior to surgery with that 
found in the immediate preoperative period, and to try to 
identify the factors that would enhance the ability to detect 
and quantify preoperative anxiety. 

Methods 
The research protocol was approved by our Institutional 
Review Board, and all patients gave written informed 
consent. Subjects included all patients booked for elective 
surgery. Patients were excluded for the following: age 
less than 18, inability to read or speak English, psychosis, 
and central neurological impairment. 

Anaesthetists interviewed 96 patients the day before 
scheduled surgery. Immediately after completing the 
patient visit, the anaesthetist was asked to assess both the 
patient's present level of anxiety and predict the level of 
anxiety at the time of surgery, using a visual analogue 
scale. An excellent correlation between visual analogue 
scales and other objective tests of anxiety have previously 
been shown. 7 The anaesthetist was also asked to indicate 
the symptoms and signs on which the assessment was 
based. At the same time, the patient's level of anxiety was 
quantified using both the Spielberger State-Trait Anxiety 
Inventory (STAI) and the Multiple Affect Adjective 
Check List (MAACL). The patient was also instructed to 
complete a second STAl-state anxiety questionnaire one 
hour preoperatively or prior to receiving any premedica- 
tion whichever was earlier. 
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An additional 200 patients, both in- and outpatients, 
were only asked to complete the STAI-state and the 
MAACL-state questionnaires in the immediate preopera- 
tive period but were not assessed by the anaesthetist. 
These were completed either one hour preoperatively or 
immediately before receiving a premedicant, whichever 
occurred first. 

Both questionnaires measure trait anxiety (a personali- 
ty characteristic) and state anxiety (anxiety level at a given 
moment). The Spielberger inventory consists of two 20- 
item questionnaires, one for trait and one for state anxiety. 
Each of the 20 items is a statement and the subject must 
indicate the statement's applicability as being either not 
at all, somewhat, moderately so, or very much so. The 
questionnaires are scored so that a higher score (maxi- 
mum 80) indicates increased anxiety. The MAACL is a 
list of 132 words with I I "anxiety present" words scored 
one each if selected and ten "anxiety absent" words scored 
one each if not selected. The range of  scores is therefore 
0-21 with increasing score equating with increasing 
anxiety. The MAACL includes a similar scoring proce- 
dure for the assessment of  depression and hostility. 

Information regarding the patient's age, sex, surgical 
procedure, previous surgery, coexisting medical disease, 
and current medications were obtained from the hospital 
chart. This information was used to determine if various 
subpopulations existed. Patient age was classified as less 
than or greater than 40 yr and surgical procedure 
according to surgical subspeciality, e.g., orthopaedics, 
gynaecology. The anaesthetists' scores were also sub- 
divided based on the criteria used by each anaesthetist; 
whether it was physical characteristics (sweaty palms, 
tachycardia), visual attributes ("looks anxious/worried"), 
or direct questioning of  the patient (patient asked if they 
were anxious or wanted some medication to relieve 
anxiety). 

Data analysis 
The anaesthetists' assessments were correlated with the 
results of  the questionnaire using linear regression tech- 
niques. Statistically significant differences between the 
correlation coefficients were determined using Fisher's 
r-Z transformation and independent t tests. To determine 
if age, sex, surgical procedure, or a history of previous 
surgery confounded this data, an analysis of variance was 
undertaken. 

Results 
Two hundred and eighty-four patients completed the 
Spielberger STAI questionnaire one hour before surgery 
and 200 the MAACL.  Twelve of 96 patients assessed by 
anaesthetists did not complete the questionnaire in the 
immediate preoperative period due to OR schedule 

STAI 

Night 
Before 
Surgery 

80 

70 
o 

60 - oo t, fi ale 
~ / t~ femole 

~ ~ O  n= B3 
50. 

40. 0 9  / r= 0,73 

2C 0 ~ o= ~ t I I t 
20 .30 40 50 60 70 80  90  

STAI Day of Surgen  / 

100 

FIGURE Correlation between the STAI scores the afternoon before 
surgery and those immediately preoperative. 

changes. Table I summarizes the mean level of anxiety as 
a function of  sex and previous anaesthesia. Anxiety was 
higher in females and those not having had a previous 
anaesthetic. Even those who rated their previous anaes- 
thetic as unpleasant had a lower anxiety score than those 
who had never had an anaesthetic (41.0 -+ 13.1 vs 51.7 --- 
10.4, P < 0.01). No difference was found between 
inpatients and outpatients or according to patient age. 

Twenty-two anaesthetists (12 staff and ten residents) 
assessed 96 patients the afternoon preoperatively but 
complete data was only obtained in 84 patients (see 
above). Each anaesthetist assessed between two and six 
different patients. The patients included 39 females and 
45 males with ages ranging from 18 to 73. There was a 
significant correlation between the STAI and MAACL 
anxiety scores the afternoon before surgery (r = 0.53, P 
< 0.001). The Figure shows the correlation between the 
STAI scores the afternoon before surgery and those 
immediately preoperatively. A combined correlation co- 

TABLE I Mean anxiety scores immediately preoperatively 

Preoperative factor 

STAI MAACL 

Sex 
Male 38.2 • 12.3 64.7 _ 27.5 
Female 42.9 -+ 12.8' 72.8 --+ 25.5* 

Previous anaesthesia 
Yes 40.0 *-- 12.5 6/.8 -- 25.5 
No 49.4 -+ I 1 .6 t  88.0 + 28.2t 

Mean _+ SD. STAI = Spielberger State Trait Anxiety Inventory state 
scores (n = 284). 
MAACL = Multiple Affect Adjective Check List state scores (n = 200). 
*P < 0.05 males vs females. 
I"P <0.01 previous vs no previous anaesthesia. 
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TABLEII Correlations between anaesthetist assessment and 
afternoon test scores 

Correlation coefficients 

Anaesthetists' scores 

State scores Combined Staff Residents 

STAI 0.28 0.33 0.23 
MAACL 0.16 0.20 0.12 

efficient (males and females) of 0.73 (P < 0.001 ) was 
obtained. However, the correlation coefficient was signif- 
icantly higher for males than for females (r = 0.82, r = 
0.55 respectively, with P < 0.05). 

The correlation between the anaesthetists' assessment 
of the patients' anxiety at the afternoon visit and the 
projected level of anxiety with the STAI and MAACL 
scores were extremely low (Tables 11 and 111). There was 
no difference between staff and resident anaesthetists' 
abilities to predict anxiety. There were also no differences 
when patients were subdivided according to their sex, age 
(greater than or less than 40), or the type of surgical 
procedure being performed. There were similar low 
correlations between the anaesthetists' assessments and 
the trait scores (r = 0.08), depression scores (r = 0.05) 
and the hostility scores (r = 0.22), indicating that 
anaesthetists were not confusing these with state anxiety. 
In contrast, differences (P < 0.01) were found between 
the correlations obtained for anaesthetists who asked their 
patients how anxious they felt (r = 0.66) and those who 
relied solely on physical and/or visual criteria (r = 0.01 ). 

Discussion 
This study substantiated the recent finding that patient 
anxiety on the afternoon before surgery correlates with 
that occurring immediately preoperatively. 6 This same 
study claimed that no other factor (age, sex, previous 
surgery, sleeping pill use) could predict preoperative 
anxiety. However, we did show that females have more 
anxiety than males, and that lack of a previous surgical 
experience is also associated with increased anxiety. We 
studied 45 males and 39 females whereas Lichtor et al. 

TABLE Ill Correlations between anaesthetist prediclive ability and 
test score immediately preoperatively 

Correlation coefficients 

Anaesthetist predictive scores 

STAI Combined Staff Residents 

Score 0.23 0.23 0.24 

only studied 12 men and 40 women. 6 This sampling 
difference may explain their inability to show a difference 
based on sex. The influence of previous surgery on 
anxiety has also previously been shown by others. ~,8 

Several studies have shown that the majority of patients 
undergoing elective surgery have increased anxiety.~-3 
This increased anxiety has been shown to correlate with 
increased postoperative pain, 4,9 as well as with increased 
postoperative analgesic requirements and prolonged hos- 
pital stay. 5 This morbidity could be minimized by 
decreasing anxiety through the use of anxiolytic premedi- 
cation. Appropriate use of this medication can only be 
made if one can determine a patient's level of anxiety 
during the preoperative visit. 

Our study, however, indicates that anaesthetists as a 
group are poor at assessing and predicting preoperative 
anxiety when compared with objective questionnaires 
completed by the patient. This should not be surprising as 
previous studies involving surgeons, 3 psychologists ~~ 
and nurse-observers II have yielded similar results, i.e., 
objective tests outperform clinical judgement. A recent 
study ~2 did find correlations of 0.46 between the MAACL 
and HAD (hospital anxiety and depression scale) anxiety 
scores and anaesthetists' determination of patient anxiety. 
However, in that study the anaesthetists simply graded the 
patients' anxiety as absent, slight, moderate or marked, in 
contrast, we used the visual analogue scale (a continuous 
measure) which may be more sensitive than an interval 
scale and has been shown to correlate well with other 
objective tests of anxiety. 7 These studies are in contrast to 
an earlier study which showed an 82 per cent agreement 
between patients' subjective responses and anaesthetists' 
objective findings, i This assessment, however, consisted 
solely of either being "anxious" or "non-anxious." We 
feel, as do others, ~2-t4 that a more objective measurement 
should be used. The Spielberger inventory and MAACL 
have been extensively validated as well as having been 
used in other perioperative anxiety studies. 2,4. t2,15-~8 The 
fact that both questionnaire anxiety scores correlated with 
each other indicates an adequate level of convergent 
validity. Our correlation between the MAACL and the 
STAI is consistent with the findings of others. ~2,~8 

The ability of anaesthetists to assess preoperative 
anxiety accurately may be influenced by a number of 
factors. Since anaesthetists were not especially trained 
concerning the nature of anxiety, conceptualization of this 
emotion may have varied greatly and may not have 
corresponded to generally accepted definitions as reflect- 
ed in the STAI and MAACL. A brief training session 
regarding the signs and symptoms of anxiety may increase 
predictive accuracy. Anaesthetists would also benefit 
from knowledge of common errors associated with such 
ratings (anxiety or other patient characteristics).~~ Fre- 
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quent sources of  error include a tendency to be unduly 
biased by a single patient trait (positive or negative) which 
then colours the overall judgement of  the person; a 
widespread tendency of raters to use middle categories 
and thereby avoid extreme judgments; and the common 
tendency of raters to be reluctant to assign what they 
perceive to be unfavourable ratings. An awareness of 
these sources of  potential error could increase an anaes- 
thetist 's ability to detect anxiety accurately. 

We conclude from the present data that anaesthestists 
are not accurate in asssessing patient anxiety but that 
predictive accuracy can be significantly improved when 
anaesthetists specifically ask patients whether or not they 
are anxious. This more forthright practice would allow 
more appropriate premedication and further decrease 
preoperative anxiety and its resulting sequelae. We have 
also confirmed that anxiety occurring the night before 
surgery remains constant into the immediate preoperative 
period. 
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