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Assessment of Preoperative and Postoperative 
Anxiety: A Comparison of Two Measures in 
Elective Major Surgery Patients. 

D. I. UKPONG 

A m C T  

Background: Research on 
measurement of anxiety in patients 
booked for surgery in Nigeria is sparse, 
even though heightened anxiety levels 
in such patients is commonly 
observed. 

Alms: The aim of the study presented 
here was to compare two well 
established standard measures of 
anxiety, the Visual Analogue 
Scale(VAS) and the State Version of 
the State Trait Anxiety Inventory (STAI), 
in the measurement of anxiety in 
patients awaiting elective major 
surgery. 

Methods: Subjects booked for elective 
major surgery were consecutively 
recruited from the general surgery, 
orthopaedic sugery and gynaecology 
clinics of Wesley Guild Hospital, Ilesa, 
Osun state, Nigeria. A repeated 
measures design was used for the 
study.The VAS and STAl Scales were 
administered on the subjects the night 
before surgery and daily for each of the 
seven post operative days. 

Results The VAS compared favourably 
with the STAl as a measure of anxiety 
in these patients especially in the post 
operative period. The pearson 
correlation coefficients, r, (VAS vs STAI) 
ranged from .29 to .55) demonstrating 
moderate concurrent validity in the 
measures. Analysis of scores for the 
two instruments using repeated 
measures ANOVA yielded equivalent 
results. 

Conclusion: The one-item VAS is a 
useful clinical tool for measuring 

anxiety in patients awaiting surgery. 
For some users it may require more 
than one administration to achieve 
mastery, however it compares 
favourably with the STAl in anxiety 
measurement. Setting up preoperative 
counseling clinics for patients booked 
for elective surgery may be useful in 
reducing preoperative anxiety. 
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INTRODUCTION 

Everyone irrespective of 
culture experiences anxiety when 
faced with a threatening situation, 
although the symptom constellation 
may vary from one individual to another. 

A surgical procedure is a 
threat and heightened anxiety levels 
before and after surgery are common 
occurrences (Millar et al, 1995; 
Johnston, 1980; Jawaid et all 2007). 

This anxiety could be due to 
the uncertainty of the surgical 
outcome, the impending anaesthesia, 
past experience, and a patient's 
personality and coping style (Kindler 
et all 2000; Jawaid et all 2007; White 
et al, 2009; Gerbershagen et all 2009). 

Excessive degrees of 
preoperative anxiety can lead to 
pathophysiological responses such as 
tachycardia,hypertension, arrhythmias 
and higher levels of pain that may 
persist into the postoperative period 
(Boker et all 2002). 

Anxiety being an unpleasant 
emotion may even cause patients to 
avoid a planned operation, thereby 
leading to avoidable complications 
(Kindler et al, 2000). 

Preoperative visits by the 
anaesthetist is beneficial to the patient, 
but there is a need for a brief and 
simple quantitative tool to measure 
anxiety objectively in patients booked 
for elective surgery , as subjective 
assessments of anxiety by surgeons 
and anaesthetists have been found to 
be inaccurate (Jawaid et all 2007, 
Fekrat et all 2006) 

The visual analogue 
 scale(^^^) and the state trait anxiety 
inventory(STA1) are commonly used 
instruments in the study of anxiety 
levels in patients awaiting surgery in 
western countries (Johnston, 1980; 
Kindler et al, 2000; Boker et all 2002). 
In Nigeria, patients also experience 
high levels of anxiety before and after 
surgery, but there is a paucity of 
research on anxiety measurement in 
such patients (Ukpong & 
Adesunkanmi, 2004). 

The aim of the present study 
was to compare two well established 
standard measures of anxiety in a 
population of Nigerian patients booked 
for elective major surgery in a Nigerian 
University Teaching Hospital. The 
objective was to determine whether the 
two instruments made equivalent 
assessments, and also to draw 
conclusions that could have useful 
clinical applications. 

METHOD 

Location of the Study 
This prospective study was 

conducted on consecutive surgical 
patients visiting the general surgery, 
orthopaedic surgery and gynaecology 
clinics of Wesley Guild Hospital llesa 
(A component unit of Obafemi 
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Awolowo University Teaching Hospital, 
Ile-lfe Nigeria), over a seven-month 
period. The hospital provides sewices 
to Osun, Ondo, Ekiti and other 
neighbouring states in southwestern 
Nigeria, which are predominantly 
Yoruba speaking with a catchment 
population of about 10 million people 
(National Population Commission, 
1 998). 

Instruments 
The measurement tools were 

the StateTrait Anxiety Inventory (STAI) 
(Spielberger et al, 1970) and the Visual 
Analogue Scale (VAS)(Aitken,l969). 

The VAS was drawn on the 
assessment form as a 10 cm horizontal 
straight line with azero on the left side 
indicating no anxiety and 10 on the 
extreme right indicating maximum 
anxiety. Patients were asked to rate 
how anxious they were on this one- 
item visual analogue scale. A 
questionnaire which elicited 
demographic and clinical data was also 
administered on all respondents. 

Procedure 
Approval for the study was 

obtained from the Hospital Research 
and Ethics Committee, and informed 
consent was obtained from all 
participants recruited into the study. 

The STAl (state and trait 
components) and VAS were 
administered on the night before 
surgery, whereas only the VAS and 
state version of the STAI were 
administered for seven consecutive 
postoperative days. Aitken(1969) had 
proposed that visual analogue scale 
was suitable in experimental designs 
employing repeated measures 
comparisons as applied in this study. 

Patients with a history of 
anxiety related disorders (generalised 
anxiety, obsessive compulsive, panic 
and phobic disorders), history of taking 
anxiolytic agents or antidepresant 

medication, emergency cases, 
daycare procedure or terminal 
diseases like cancer were excluded 
from taking part. 

Patients who were screened 
the night before and had their surgery 
postponed were excluded from the 
study as previous reports had shown 
that such subjects have higher anxiety 
levels than those whose surgery were 
not postponed(Eldas and Aslan, 2004). 

A research assistant was 
always on hand to assist patients who 
needed help in completing the 
questionnaire. The questionnaires were 
available in English and Yoruba. 

Analysis 
SPSS for windows version 

11.0 was used to store and analyse 
the data. Pearson bivariate correlations 
were carried out to determine the 
potential relationship between the 
scales. Concurrent validity of the VAS 
was assessed by determining the 
correlation , r, for the VAS scores for 
anxiety for surgery and the r, for STAl 
anxiety scores (State STAI) for 
surgery. One way repeated measures 
ANOVA was also used in evaluating 
differences in means among levels of 
the within subjects factor. 

RESULTS 

Of the 66 patients recruited 
into the study only 55 (83.3%) 
completed the assessments at all 
stages of the study. Four stopped 
cooperating, 5 failed to complete the 
study instruments, and 2 died. The 
patients fell into 3 main groupings, 29 
for general surgery, 17 had otthopaedic 
surgery and 9 had gynaecological 
surgery. There were 25 females and 
30 males. Forty (72.7%) were married 
and 15(29.3%) were single. Their mean 
age was 45.5 * 19.0 years. The males 

were slightly older than the 'FZ.E= 

(48.4* 19.7 vs 42.2 * 17.9 yea3 . - - 
the difference was not s igrzcr-  
Eighteen subjects (32.7%) her: =.T.I- 

secondary education, 15(27.2' : -7- 

some secondary schooling, 8 (l .i. 5' - 
had read up to primary school. n-- = 
14(25.5%) had no formal educa?~ 

The concurrent validrty c'- 
VAS was assessed by determirir -F 
correlation coefficient, r, for the )'.IS 
scores for anxiety about surgery FC 

STAl scores for anxiety about s u ~  
Table 1 shows the corre!e.- 

of the patients' scores on the F 

instruments pre operatively and f c ~  +e 
seven consecutive days w s -  
operatively. Significant correlati- 
ranging from .29 to .55 were obseref 
between the STAl state anxiety s m e s  
and the VAS anxiety scores espec;a5t 
from day 1 to day 7 after surgery. Ir% 
scale correlations were however L?. 
high for the two instmments(.27 to .E 
for State STAI) and (.28 to .93 for VAS 
(Table 1). The distribution of mes- 
anxiety scores from the preopera* 
day to the seventh post operative 62u 
for STAt anxiety and VAS anxie?: 
are displayed in figures 1 anc 2 
respectively. For the two scales 
anxiety levels declined from the night 
before surgery (day 0) to the seven? 
day after surgery. 

Analysis of scores over time 
for the two scales using one way 
repeated measures ANOVA yieldecl 
similar results. The multivariate test E-' 
not indicate a significant time effect i-1 
anxiety levels using STAI, Wilks' 5 
=.72, F(7,30)=1.68,p=.152, neither 
was it significant when VAS anxiety 
scores were analysed ( Wilks' ~=.81.  
F(7,28)=.96,p=.480). That implied that 
there was no significant change ir 
anxiety scores with time whether STAl 
or VAS was used as the measuring 
instrument. 
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Table 1. Correlations between STAl scores and VAS scores before surgery and days 1 to 7 post surgery 

STAl STAl STAI1 STAl2 STA13 STA14 STA15 STAI6 STA17 VAS VAS VAS VAS VAS VA!3 VAS VAS 
(State) 

TfUW Preop preop 1 2 3 4 5 6 7 
STAl 

- TRAIT 
Stai 
State .627" 1 
PreoP 

-- STAll .366' .471' 1 
STAl2 .437" .508** .799" 1 
STA13 .368" .313' .757" .751" 1 
STAl4 .421" .291* .62OW.664*' ,842" 1 

- STA15 .423" .239 .545'*.709'* .769" .860" 1 
STAIG .410'* .273' .642'*.683" ,829" .864" .895'* 1 
STA17 .425" ,290' .601' .647" ,756" .853" .872" .80gtf 1 
VAS - preop .224 .I44 .I76 .038 .041 .I20 .013 .026 .082 1 

VAS1 .272 .I73 .432'* .292 ,375' .265 .326' .418" .476'* .402" 1 
VAS2 .519" .227 .326* .419' .443" .353' .466" .510" .473** .440c' .661" 1 

-- vAS3 .368** .060 .303 .373" .549" .379" .470" ,551" .448" .322' .592*' .843"1 
VAS4 -1 64 .056 ,116 .I67 .291' ,448'' .360" ..328' .433** .003 .304 .349' .449" 1 
VAs5 .292' .035 .4609 .464" .504" .444*' .500" .454" .501" ,197 .322' .533".561M .397"1 
VASG .216 .052 .305 .317' .387" .387*' .424" .403" .411'* .I74 .248 .459" .511" 369" 901" 1 

- VAS7 .214 .043 .257 .306' .347' .365*' .449" ,355' .432*' .I57 .251 .417" .409" .288' .891'* .930" 1 - Correlation is significant at the .O1 level (2-tailed). 
* Correlation Is significant at the 0.05 level (Ptailed). 

Figure 1 DISCUSSION 

PCIST OPERATiM DAYS 

POST m T M M Y S  

The VAS is a useful and valid 
instrument for measuring anxiety levels 
of patients booked for surgery and 
compares favourably with the STAl as 
shown by the similarity in findings. Our 
findings are in agreement with those 
of previous reports (Millar et all 1995, 
Kindler et all 2000, Boker et all 2002). 

The non significant correlation 
(. 144) of the preoperative VAS score 
with the preoperative STAl score could 
have been due to the initial problems 
of mastery of the instruments by the 
subjects, which was overcome as the 
study progressed. This difficulty of 
describing ones complex internal 
somatic and emotional responses in 
terms of the unfamiliar unidimensional 
spatial units of the visual analogue 
scale has also been highlighted in 
previous studies (McComack, 1988; 
Millar et al, 1995). It is also possible 
that the low correlations observed in 
the study could be due to patients' 
denial of emotional states when 
completing either the VAS-anxiety or 
the STAl-State Anxiety Scale. Previous 

studies have confirmed similar 
observations (Spielberger et al, 1970). 

There is also the problem of 
tri-modal distribution of VAS scores, 
with clusters at the midpoint and 
extremes of scales, suggesting that 
subjects do not always treat the scale 
as a continuum when scoring 
(Hornblow and Kidson, 1976; GoMney, 
1979). These observations 
notwithstanding, the visual analogue 
scale had been used widely and 
effectively as a clinical and research 
tool in the measurement of anxiety in 
patients awaiting surgery(White et all 
2009; Jawaid et al, 2007). 

CONCLUSION 

This study has shown that the 
VAS could be a useful tool for 
measuring anxiety in Nigerian patients 
awaiting surgery. It may require more 
than one administration to achieve 
mastery in some individuals who find 
it difficult to transform complex 
subjective experience into a visuo- 
spatial display involving perceptual 
judgement and accuracy. 
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However, the VAS is easy to 
administer and can quickly detect 
patients experiencing high levels of 

- -- preoperative anxiety who should then 
be referred to the preoperative 
counseling clinics for appropriate 
interventions before surgery. The small -- 
sample size was also a limitation to 
this study, therefore a replication of 
the study with a larger group of 

- subjects is desirable. 
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