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Correlation between preoperative pressure pain assessments and anxiety
and postoperative pain in impacted lower third molar surgery
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Abstract (J Korean Assoc Oral Maxillofac Surg 2021;47:15-19)
Objectives: The aim of this study was to evaluate correlations between anxiety and preoperative pressure pain assessments and postoperative pain and
analgesic requirements in impacted lower third molar tooth surgery.
Materials and Methods: This prospective study enrolled 60 patients who underwent impacted lower third molar surgery. The preoperative StateTrait Anxiety Inventory-I (STAI-I), pressure pain threshold, and pressure pain tolerance scores were measured. At 2, 4, 6, 12, and 24 hours, and at 6
days following surgery, the patients scored their pain on the visual analogue scale and recorded their analgesic drug usage. The data were evaluated,
and the results were statistically analyzed.
Results: Of the 60 patients, 38 were female. Mean age was 24.62±7.42 years. The study found no relationship between preoperative pressure pain
assessments and postoperative pain (P >0.05). There was also no relationship observed between preoperative STAI-I scores and postoperative pain
(P >0.05). However, there was a positive correlation between operation time and total medication taken (P <0.05).
Conclusion: Preoperative pressure pain threshold, pressure pain tolerance, and anxiety level had no significant effects on postoperative pain and analgesic requirements in impacted lower third molar surgery.
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I. Introduction
The removal of impacted third molar teeth is one of the
most common oral surgical procedures1. Planning and surgical skills are critical during preoperative diagnosis and postoperative management2. Postoperative pain is a well-known
phenomenon that commonly occurs after almost all oral and
maxillofacial surgeries3. In the early postoperative period,
pain reaches its maximum intensity, and analgesics are often
required4.
The pain threshold is the most variable physical marker for
pain. The most convenient measurement method is algomHatice Hosgor
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etry5. Emotional factors could affect a patient’s pain threshold6. An association has been found between preoperative
anxiety and postoperative pain7. Preoperative anxiety may
increase the subjective experience of pain, and this may lead
to increased analgesic use and a prolonged hospital stay8.
The State-Trait Anxiety Inventory (STAI) scale is the most
commonly used test for measuring anxiety9. Current studies
suggest that postoperative pain and analgesic requirements
may be affected by factors such as surgery type, anxiety, depression, and preoperative pain10,11. The correlation between
the pressure pain threshold and tolerance and postoperative
pain has been evaluated in several branches of medicine12-14;
however, few studies on oral and maxillofacial surgery have
included these parameters. A review of the literature indicates
that the current study is the first to do so.
The primary aim of this study was to investigate the effects of anxiety and preoperative pressure pain threshold and
tolerance on postoperative pain and analgesic requirements in
impacted lower third molar surgery. The secondary aim was
to evaluate the effects of tooth retention, operation time, and
previous surgical experience.
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II. Materials and Methods
The research protocol was approved by the Clinical Research Ethics Committee of Kocaeli University (KÜ GOKAEK 2019/15), and written informed consent was obtained
from all patients. The study followed the Declaration of
Helsinki guidelines on medical ethics and protocols. This
prospective study evaluated data obtained from patients who
were seen at Faculty of Dentistry, Kocaeli University from
January to April 2019 and required to undergo the extraction
of impacted lower third molar teeth prophylactically.
A total of 60 patients who underwent impacted lower third
molar surgeries were included in the study after their written consents were obtained. The inclusion criteria were the
absence of: (1) alcohol or drug addiction, (2) analgesic drug
use, and (3) chronic pain. Patients with medical problems that
could pose limitations in the evaluation were excluded from
the study. Infected and painful teeth were not included.
Preoperative anxiety and the pressure pain threshold and
tolerance were measured. Anxiety was assessed using the
STAI-I, and the pressure pain threshold and tolerance were
measured using an algometer with a 1 cm2 probe tip (Baseline
Dolorimeter, 22-lb gauge; Fabrication Enterprises, White
Plains, NY, USA). The measurement site was the tip of the
third finger on the right hand. Before the measurements were
taken, the patients were fully informed of the research and
measurement procedures. For the pressure pain threshold
measurement, the patients were asked to say “stop” at the
pressure value at which they first felt pain. For the pressure
pain tolerance measurement, the patients were asked to say
“stop” at the maximum pressure value at which they could
voluntarily withstand the pain. All measurements were repeated three times at 10-minute intervals. The pressure pain
thresholds and tolerances were derived from the average
values of the three measurements. All measurements were
made by the same physician using the same equipment in the
same room at the same room temperature. The pressure pain
threshold and tolerance were categorized as low and high.
Patients with values below each group mean were coded as
“low”, and those with values above the mean were coded as
“high”.
Age, sex, previous surgical experience, and tooth retention
status (mucosal or bone) were recorded for each patient. In
this study, all teeth with mucosal and bone retention were in
a vertical position. Only one tooth was extracted from each
patient. The impacted lower third molar surgeries were performed by one surgeon.
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All operations were performed under local anesthesia in the
operating room of Department of Oral and Maxillofacial Surgery, Faculty of Dentistry, Kocaeli University. Appropriate
asepsis and antisepsis precautions were taken. The mucoperiosteal flap was removed within the classic framework for the
extraction of impacted lower third molars. When necessary,
the bone was drilled under saline washing, and tooth extraction was performed. Following bleeding control, the wound
was sutured as primary. The time from the application of local anesthesia to the end of the suturing procedure was calculated and recorded as the operation time. In the postoperative
period, the patients were prescribed antibiotics, analgesics,
and antiseptic mouthwashes. The sutures were removed
on the seventh postoperative day. Each patient received a
naproxen sodium 550 mg tablet (Apranax Fort; Abdi Ibrahim
Ilac, Istanbul, Turkey) prior to the surgical procedure. The
same drug was prescribed after surgery. The patients were
asked to note the number of painkillers they received during
the postoperative period. A visual analogue scale (VAS) with
values ranging from 0 to 10 was used to evaluate postoperative pain. On a form that they were provided, the patients
were asked to record their VAS scores at 2, 4, 6, 12, and 24
hours and during the 6 days following surgery. They were
asked to bring this form when they returned for suture removal the following week. From these data, the total number
of medications (number of tablets) taken by each patient was
calculated.
Statistical analyses were performed with SPSS for Windows (ver. 16; SPSS, Chicago, IL, USA). The Shapiro–Wilk
test was used to test normality of the parameters. Descriptive
statistics (mean, standard deviation, frequencies, and percentage) were used to evaluate the data. For the quantitative
data, analysis of variance was used to compare the normally
distributed parameters, and the Student’s t -test was used to
compare two groups. Kruskal–Wallis and Mann–Whitney U
tests were used to compare the non-normally distributed parameters of the quantitative data. Pearson’s correlation coefficient was used to compare the correlations in the normally
distributed quantitative data, and Spearman’s rho was used to
compare the correlations in the non-normally distributed data.
The confidence interval was 95%, and statistical significance
was set as P <0.05.

III. Results
A total of 60 patients were included in this study. The ages
ranged from 16 to 49, with a mean age of 24.62±7.42 years.
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Table 1. Demographic data distribution
Variable
Sex
Female
Male
Previous surgical experience
Yes
No
Tooth retention
Mucosal retention
Bone retention
Pressure pain threshold
Low
High
Pressure pain tolerance
Low
High

Table 2. Descriptive statistics of demographic data
Value
38 (63.3)
22 (36.7)
21 (35.0)
39 (65.0)
19 (31.7)
41 (68.3)
27 (45.0)
33 (55.0)
29 (48.3)
31 (51.7)

Values are presented as number (%).
Hatice Hosgor et al: Correlation between preoperative pressure pain assessments and
anxiety and postoperative pain in impacted lower third molar surgery. J Korean Assoc
Oral Maxillofac Surg 2021

Patient demographics are presented in Table 1, and the average, minimum, and maximum values of the demographic
data are provided in Table 2.
No significant relationships were found between the VAS
scores at 2, 4, 6, 12, and 24 hours and during the 6 days following surgery. There was also no significant relationship
between the low and high pressure pain threshold and pressure pain tolerance values (P >0.05). No significant relationships were found between the number of analgesic drugs
used on any of the first seven days after surgery and the low
and high pressure pain threshold and pressure pain tolerance
values (P >0.05). There were significant positive correlations
between the VAS scores on each of the first seven days after
surgery and the number of analgesic drugs used (P <0.05).
There was a positive correlation between operation time
and total number of medications used (r =0.276; P =0.033).
However, there were no significant correlations among pressure pain threshold, pressure pain tolerance, STAI-I score,
tooth retention status, previous surgical experience, and total
number of medications taken (P >0.05). The STAI-I scores
for patients with high pressure pain tolerance values were
significantly higher than those for patients with low values
(P =0.036). However, there was no significant correlation
between the STAI-I score and the pressure pain threshold
(P >0.05).
There were no significant differences between previous
surgical experience and STAI-I score, pressure pain threshold, or pressure pain tolerance (P >0.05).

Variable
Age (yr)
Pressure pain threshold (lbs)
Pressure pain tolerance (lbs)
STAI-I score
Total analgesic drug (No. of tablets)

Value
24.62±7.42 (16-49)
12.37±3.55 (5.50-18.75)
16.79±4.01 (9.25-22.00)
40.53±7.51 (25-70)
6.52±3.48 (0-18)

(STAI-I: State-Trait Anxiety Inventory-I)
Values are presented as mean±standard deviation (range).
Hatice Hosgor et al: Correlation between preoperative pressure pain assessments and
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IV. Discussion
A review of the literature revealed studies in which correlations with postoperative pain were determined through evaluations of patients’ preoperative physical and psychological
characteristics12,15. In a study similar to the current study, Hsu
et al.12 evaluated the correlations between the preoperative
pressure pain threshold and tolerance and postoperative pain
and total analgesics taken after lower abdominal gynecologic
surgery. They found no correlations between the pressure
pain threshold and tolerance and postoperative VAS scores;
however, postoperative morphine use decreased as the pressure pain tolerance increased. Duan et al.14 found a correlation between higher pain tolerance and the decreased use of
postoperative analgesia in patients who underwent elective
surgery under general anesthesia. However, a correlation between the pressure pain threshold and postoperative analgesia
was not reported.
The widely accepted conclusions from comparisons of
the efficacy of the preoperative pressure pain threshold and
preoperative pain tolerance suggest that pain tolerance is a
better predictor of postoperative pain12,16. The present study
found no correlations between the preoperative pressure pain
threshold and tolerance and postoperative pain or total analgesic use. The literature indicates that studies have focused
mostly on major surgical procedures requiring general anesthesia, thereby leading to higher VAS scores and higher analgesic needs. The lack of statistical significance in the current
study could be attributed to the use of local anesthesia. The
procedures were less traumatic than those in previous studies.
Preoperative anxiety plays a critical role in the chain of
events that affect postoperative pain management8. Anxiety
has also been reported to be a factor in reducing pain threshold17. The current study found that pressure pain tolerance
decreased as anxiety increased. Previous studies have found
a positive correlation between postoperative pain and anxi17
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ety. Moreover, increased anxiety and fear have been found to
lead to greater pain severity, thereby increasing postoperative
analgesic requirements. This could in turn lead to excessive
medication use to overcome stress and anxiety18. The current study found no association between anxiety and the total
medication used.
The conclusions concerning the correlation between
anxiety and previous surgical experience are contradictory.
Kaakko and Murtomaa19 revealed that patients with previous
experience with tooth extraction had higher pre-surgery anxiety. In contrast, another study found higher anxiety among
patients with no previous surgical experience20. The current
study found no significant difference between the patients
with and without previous surgical experience regarding the
pressure pain threshold and tolerance, STAI-I scores, and total medication used.
Postoperative pain is associated with surgical factors, such
as the surgical site, difficulty, and technique21. The general
opinion in the literature is that postoperative pain and analgesic use are positively associated with surgical difficulty22,23.
Lago-Méndez et al.22 found a correlation between surgical
difficulty and postoperative pain in impacted mandibular
third molar extractions. Longer operation time led to greater
postoperative pain. The current study found no difference in
the pain and analgesic requirements after the extraction of
teeth with bone and mucosal retention. However, as expected,
a positive correlation was found between operation time and
analgesic use.

V. Conclusion
The primary conclusion of this study is that the preoperative pressure pain threshold, pressure pain tolerance, and
anxiety level had no significant effects on postoperative pain
and analgesic requirements in impacted lower third molar
surgery. A secondary finding was the association between operation time and postoperative analgesic use.
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