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Introduction

Many surgical patients awake from anesthesia in 
severe pain or develop severe pain in the first hour 
after arrival in the postoperative anesthesia care unit. 
Severe postoperative pain results in extreme patient 
discomfort and reduces patient satisfaction.1 Severe 
pain also has neurohormonal effects, including in
creased sympathetic activity and increased levels of 
stress hormones, which may increase the incidence 
of postoperative complications such as myocardial 
infarction or stroke resulting from rupture of 
vulnerable atherosclerotic plaques.2 It would be 
desirable to preoperatively distinguish patients who 
are at high risk of developing severe postoperative 
pain from those who are at low risk. This may apply 
particularly to patients at risk for cardiovascular or 
pulmonary complications following surgery.

In clinical practice, the type of surgical procedure 
to be performed is commonly the only factor 
considered when determining the initial analgesic 
strategy. Other important (preoperative) predictors 
of postoperative pain that have been reported in

clude female gender, severity of preoperative pain, 
and younger age.3-5 In addition, preoperative anxiety 
has long been recognized as a significant predictor 
of postoperative pain.6 However, most studies thus 
far have been small and limited to specific pro­
cedures. The purpose of the present study was to 
determine whether psychological variables such as 
preoperative anxiety could serve as predictors for 
the postoperative pain response.

Materials and methods 

Study Design

Written informed consent was obtained from all 
subjects, a legal surrogate, the parents, or legal 
guardians. Patients with deviated nasal septum who 
were admitted to the Department of Otorhino
laryngology for septoplasty between May 2012 and 
April 2013 constituted the study group. Exclusion 
criteria were pregnancy, alcohol and other drug 
addiction, American Society of Anesthesiologists 
(ASA) physical status 4, and morbid obesity 
(weight >120 kg). ASA physical status 4 refers to 
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different time points. The measure of immediate 
postoperative pain was defined as the average of 
pain ratings obtained at baseline and at hours 2, 4, 
and 6 following surgery. The measure of late 
postoperative pain was defined as the average of 
pain ratings obtained at 12 and 24 hours.

We used a multivariate procedure to test the 
hypothesized relationships between state anxiety 
and postoperative pain. Correlation coefficients 
were first calculated, and then associations among 
demographic variables and postoperative pain at 
the two time points were examined.

Statistical Analysis

Data were analyzed with the Statistical Package for 
Social Sciences 21.0 for Windows (SPSS Inc., 
Chicago, IL, USA). Normal distribution of the 
quantitative data was checked with Kolmogorov-
Smirnov and Shapiro-Wilk tests. Parametric tests 
were applied to normally distributed data, and non
parametric tests were applied to data of questionably 
normal distribution. The Mann-Whitney U-test was 
used to compare independent groups. Pearson’s 
rho was used to calculate correlation coefficients. 
The distribution of categorical variables in both 
groups was compared with Pearson’s chi-square 
test. Data are expressed as mean ± standard devia
tion or median (interquartile range), as appropriate. 
p values of 0.05 or less were considered statistically 
significant. 

Results

A total of 60 patients met the eligibility criteria for 
the study. Of the 60 patients (39 men and 21 women) 

patients whose comorbidity is a constant threat to 
life (e.g., heart failure and severe chronic obstructive 
pulmonary disease [COPD]).

The patients were divided into three age groups: 
≤30 years, 31-45 years, and >45 years. Educa­
tional  status was also divided into four levels: no 
schooling, primary or secondary school, high 
school, and university degree.

Anesthetic and surgical management were care
fully controlled, and postoperative pain management 
was standardized. All patients in the study group 
underwent septoplasty surgery under local anes
thesia performed by the same surgeon (RO). The 
procedures for anesthesia were the same for all pa
tients. Postoperative analgesics were administered 
as prescribed and were identical for all patients. The 
regimen always included paracetamol (10 mg/kg) 
four times daily. No other analgesics were allowed.

Outcome Parameters

Levels of anxiety in the preoperative period were 
assessed with the Spielberger State-Trait Anxiety 
Inventory (STAI).7 The STAI is a 40-item question
naire that provides measures of trait (20 items) and 
states (20 items) anxiety, where higher scores indi
cate greater anxiety levels.

The senior author recorded the severity of pain 
by means of a ten-point Visual Analog Scale (VAS), 
where 0 indicates no pain at all and 10 indicates the 
most severe pain imaginable).8 The VAS was re
corded during the immediate postoperative period, 
as soon as the patient was awake enough to provide 
a pain scores (baseline); further VAS scores were 
recorded at postoperative hours 2, 4, 6, 12, and 24. 
Postoperative pain data were organized into two 

Table 1
Demographic variables of the study group.

Variables n (%) p value
Gender Male 39 (65%) 0.020

Female 21 (35%)
Age ≤30 years 32 (53.3%) 0.002

31-45 years 18 (30.0%)
>45 years 10 (16.7%)

Education (highest level achieved) No schooling 0 (0%) 0.011
Primary or secondary school 15 (25.0%)
High school 31 (51.7%)
University degree or similar 14 (23.3%)

Distribtion of categorical variables was compared with the Pearson chi-square test. 
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whose charts were reviewed, the mean age was 
30.9 ± 12.6 (range 17-62) years for men and 
32.8 ± 10.4 (range 16-52) years for women. The 
sociodemographic characteristics of the patients 
are shown in Table 1. The mean Spielberger STAI 
score was 44.3 ± 7.5 (range 29-67). Correlations 
between baseline characteristics and postoperative 
anxiety and pain are shown in Table 2. Our analysis 
revealed no significant relationship between pa­
tients’ self-reports of postoperative pain and socio
demographic variables such as age and educational 
status. However, age and educational level were sig
nificantly associated with the patients’ preoperative 
anxiety. There were significant differences between 
men and women with respect to pain in the imme
diate and late postoperative periods (Table 3). Corre
lations between preoperative anxiety and postopera
tive pain are shown in Table 4. Our analysis revealed 
a significant relationship between the patients’ 
preoperative anxiety and postoperative pain both in 
the immediate and late periods (Figure 1a,1b).

Table 2
Correlations among preoperative demographic measures, preoperative anxiety, and postoperative pain.

Demographics Preoperative anxiety,  
r (p value)

Immediatepostoperative pain,  
r (p value)

Late postoperative pain,  
r (p value)

Age −0.326 (0.011*) −0.179 (0.171) −0.107 (0.415)
Educational level 0.258 (0.046*) 0.187 (0.153) 0.179 (0.170)

*: p < 0.05, **: p <0.01; one-tailed (Spearman’s rho test).

Table 3
Differences in the immediate and  

late postoperative pain periods according to gender.
Postoperative Pain Men Women p value
Immediate postoperative 
pain, median (IQR)

3.33 (3.33) 4.00 (3.00) 0.047

Late postoperative pain, 
median (IQR)

2.50 (2.50) 3.50 (3.00) 0.032

IQR: interquartile range (Mann-Whitney U-test).

Table 4
Correlations between preoperative anxiety and  

postoperative (immediate/late) pain.

Immediate postoperative pain,  
r (p value)

Late postoperative pain,  
r (p value)

Preoperative anxiety 0.715 (<0.001**) 0.605 (<0.001**)

*: p < 0.05, **: p <0.01; one-tailed (Spearman’s rho test).

Figure 1
Correlations between preoperative anxiety and immediate (A) 
and late (B) postoperative pain.

A

B
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operative analgesia.14 These findings must, however, 
be interpreted with caution, since assessments of 
pain and requests for pain medication are influenced 
by confounding factors such as cognitive function 
and physical abilities. In the present study, no 
significant relationship was found between the 
patients’ self-reports of postoperative pain and age. 
However, we did find that age had a significant 
impact on the patients’ preoperative anxiety.

Pain is a multidimensional complex experience 
that is influenced by psychosocial and biological 
variables, where gender may contribute to indivi
dual differences in pain perception and pain relief. 
Investigations indicate significant differences be­
tween men and women with respect to acute pain, 
pain thresholds, pain perception, pain tolerance, 
pain-coping strategies, and analgesic requirements.15 
The existing research appears to consistently indi
cate that gender differences exist in pain perception, 
with women typically reporting more negative 
responses to pain than men.16,17 In the present report, 
women had significantly higher pain scores com­
pared to men. However, the data are not easy to 
interpret, since these results may depend upon 
various factors.

The main limitation of our study was the 
relatively small size of our series. Second, some 
details of history and factors that may influence the 
outcome may not have been completely docu
mented, and our study findings may potentially 
have been influenced by confounding factors. 
Third, this was a single-institution study; although 
the patient population and management practice 
were probably comparable with that of many other 
departments, some caution should be used when 
generalizing the findings to other settings. Finally, 
the present study evaluated immediate and late 
postoperative pain according to age and gender, 
although there were no differences in preoperative 
anxiety with respect to these variables. This may 
have affected the finding of a relationship between 
preoperative anxiety and postoperative pain, since 
identical STAI scores led to different pains scores 
according to gender and the age. Due to these 
restrictions, any associations should be interpreted 
with caution. 

Conclusion

The results of this study indicate that early inter
ventions to prevent or minimize the preoperative 

All septoplasty surgeries were performed suc
cessfully. No complications occurred in any of the 
patients. There was no need for revision surgery in 
the study group.

Discussion

In this study, we investigated the relationship be
tween preoperative state anxiety and postoperative 
pain. Our results indicate that preoperative state 
anxiety was a significant positive and direct pre­
dictor of immediate and late postoperative pain. 
Higher levels of preoperative anxiety indirectly 
predicted higher levels of postoperative pain. 

Preoperative anxiety is a frequent finding, with a 
prevalence of 11%-80%, depending primarily upon 
the method of assessment.6 Anxiety represents an 
emotional distress that relates either to the consti
tution of the individual, i.e., trait-related anxiety, or 
to the current situation the individual is in, i.e., 
state-related anxiety. Anxiety is characterized by 
distress, fear, and activation of the autonomic 
nervous system; thus, it is associated with the same 
psychophysiological responses as acute pain. The 
present study found a high correlation between 
preoperative anxiety and postoperative pain. Pre
vious studies have reported similar findings and 
suggested that anxiety may potentiate pain because 
patients become more attentive to pain.9-12 Alter
natively, postoperative pain may be a stressor 
that stimulates a heightened anxiety response and, 
thereby, contributes to the continuity of the cycle of 
pain and anxiety.9 Previous studies have reported 
contradictory results. While some investigations 
reported that decreasing the preoperative anxiolytic 
response results in decreased postoperative pain, 
others reported no change in the postoperative pain 
response.13 This variability in findings may be 
related to the use of populations that are not homo
genous in terms of gender, past medical and psycho
logical history, indication for the surgical procedure, 
surgical procedure, and anesthetic management. 
Only a large-scale study that can control for all 
these confounding variables will answer this ques
tion. 

Age has been demonstrated to be significantly 
correlated with the intensity of postoperative pain. 
It is generally stated that elderly patients not only 
perceive less pain than younger patients during 
comparable surgical procedures, but that they also 
seem to have a decreased requirement for post
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anxiety stress response may affect the postoperative 
pain response. We further suggest that in addition to 
preoperative interventions, anxiety-reducing strate
gies may need to be implemented to decrease post
operative pain in conjunction with analgesics.

References

  1.	Myles PS, Williams DL, Hendrata M, Anderson H, Weeks 
AM. Patient satisfaction after anaesthesia and surgery: 
results of a prospective survey of 10,811 patients. Br J 
Anaesth. 2000;84(1):6-10.

  2.	Nguyen NT, Lee SL, Goldman C, Fleming N, Arango A, 
McFall R, Wolfe BM. Comparison of pulmonary function 
and postoperative pain after laparoscopic versus open 
gastric bypass: a randomized trial. J Am Coll Surg. 2001; 
192(4):469-476.

  3.	Kotzer AM. Factors predicting postoperative pain in 
children and adolescents following spine fusion. Issues 
Compr Pediatr Nurs. 2000;23(2):83-102.

  4.	Morin C, Lund JP, Villarroel T, Clokie CM, Feine JS. 
Differences between the sexes in post-surgical pain. Pain. 
2000;85(1-2):79-85.

  5.	Bisgaard T, Klarskov B, Rosenberg J, Kehlet H. Charac
teristics and prediction of early pain after laparoscopic 
cholecystectomy. Pain. 2001;90(3):261-269.

  6.	Scott LE, Clum GA, Peoples JB. Preoperative predictors of 
postoperative pain. Pain. 1983;15(3):283-293.

  7.	Spielberger CD, Gorush RL, Lushene RE. State Trait 
Anxiety Inventory manual. Consulting Psychologists Press, 
Palo Alto, CA: 1970.

  8.	Wewers ME, Lowe NK A. Critical review of visual 
analogue scales in the measurement of clinical phenomena. 
Res Nurs Health. 1990;13(4):227-236.

  9.	Nelson FV, Zimmerman L, Barnason S, Nieveen J, 
Schmaderer M. The relationship and influence of anxiety 

Ocalan et al.indd   23 5/03/15   13:53




