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Abstract

Background: The objective was to investigate the influence of the material and dimensions of the orthodontic ar-
chwire on the pain and anxiety in adult patients in orthodontic treatment with brackets.

Material and Methods: A randomized prospective triple-blind clinical pilot study was conducted at the Dental
Clinic of the University of Salamanca. The study sample comprised 30 adult patients who started orthodontic treat-
ment with brackets. This sample was divided into two groups: the NiTi group (n=15) and Cu-NiTi group (n=15).
Pain was analyzed with a visual analogue scale (VAS) and anxiety with the State—Trait Anxiety Inventory (STAI).
Anxiety was assessed at the start of treatment (T0) and after one month (T1). Pain was analyzed at the start of
treatment (TO), at different time points at the start (T01), and after 4 (T02), 24 (T03), and 48 hours (T04); these
measurements were also recorded one month after starting orthodontic treatment (T11, T12, T13, and T14).
Results: The mean age of patients was 31.3 (+ 6.05) years old. The highest level of pain, at the beginning of treat-
ment, was observed after 48 hours (5.57 + 1.72) and at one month after starting treatment at 24 hours (5.13 + 1.89),
with no significant differences between the two groups. When analyzing anxiety, no differences were observed
between groups; the anxiety levels were higher one month after starting treatment compared to the start. Regarding
the correlation between pain and anxiety, the NiTi group showed a greater direct relationship (p < 0.05) between
these two variables at the start of treatment in the anxiety trait in relation to pain at T02 and T03 and after a month
in T12, T13, and T14.

Conclusions: In the sample studied, there was no significant influence of the size or material of the orthodontic
archwire on pain and anxiety levels.
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Introduction

During orthodontic treatment, the forces applied to the
teeth cause pressure on the periodontal ligament; this
compression will result in the presence of ischemia and
inflammation in this ligament. The biochemical proces-
ses that occur during the movement of the teeth in ortho-
dontic treatment lead to patients experiencing pain and
discomfort during treatment (1).

Pain, during the early stages of orthodontic treatment
with fixed braces, is very prevalent. Pain can be consi-
dered as the most negative side effect related to ortho-
dontic treatment (2). In the early stages of orthodontic
treatment, pain can affect up to 90% of patients. The
level of pain perceived by patients is subjective and va-
ries between individuals. This problem often results in
non-adherence to treatment by the orthodontic patient;
it may even deter patients from initiating orthodontic
treatment (3).

Dental anxiety refers to tension and the fear of dental
treatment and is a common phenomenon in patients (4).
The majority of patients who begin orthodontic treat-
ment have dental anxiety, due to their malocclusion and
the perception they have about it (5).

Pain is a factor that directly influences the dental anxiety
described by patients (1,3,4). Pain and dental anxiety
are influenced by different factors such as sex, age, emo-
tional state, or the patient’s previous painful experien-
ces. Psychological factors exert an important influence
on pain perception (6).

Previous studies have evaluated the influence of the
bracket system used (conventional brackets, self-liga-
ting brackets, etc.) on the pain and anxiety of orthodon-
tic patients, with contradictory results observed between
different authors (7,8).

In recent years, new material compositions have been
developed for use in orthodontic archwires, including
copper—nickel-titanium (Cu-NiTi) wires. Various in
vitro studies have been conducted to evaluate the per-
formance of these new Cu-NiTi archwires (9); however,
very few clinical studies have been published that ad-
dress the possible influence of the orthodontic archwire
material on pain levels (10).

The objective of this randomized clinical study was to
analyze the influence of the size and material of the
orthodontic archwire on the levels of pain and anxiety
described by patients, during a follow-up period of one
month. The null hypothesis was that the pain and anxiety
levels of the treated patients would not be influenced by
either the size or the material of the orthodontic archwire
used.

Material and Methods

-Study Design

This pilot prospective study was planned as a randomi-
zed triple-blind trial with two parallel arms and a 1:1
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allocation ratio. The methods were not changed after
trial initiation.

The study was approved by the Research Ethics Com-
mittee of the University of Salamanca (study reference
number: 1073) and followed the guidelines set by the
Declaration of Helsinki for human research and the
CONSORT guidelines.

Participants were informed of the examination proce-
dures and were assured of the confidentiality of the in-
formation collected. Before recruitment, signed consent
was obtained from each participant. Consecutive pa-
tients who were to undergo orthodontic treatment with
fixed appliances and who consented to the study atten-
ded the University of Salamanca Dental Clinic from Oc-
tober 2023 to January 2024.

Participants were randomly assigned to one of the two
study groups (the nickel-titanium (NiTi) group or co-
pper—NiTi (Cu-NiTi) group), according to an electronic
randomization method using the Research Randomizer
website (www.random.org/sequences/). This study was
designed as a triple-blind study; neither the participants,
nor the researcher, nor the person evaluating the data
knew of the intervention assigned to each study group.
The specialist who evaluated the data received them en-
coded.

-Eligibility Criteria for Participants

The inclusion criteria were as follows: adult patients
(> 18 years); patients with permanent dentition (except
for third molars); mandibular anterior irregularity in-
dex ranging from 4 to 10 mm; and patients who started
orthodontic treatment with brackets and in whom the
appliances could be cemented from the beginning of
treatment in both arches.

The exclusion criteria were: patient history of previous
orthodontic treatment; patients in need of orthodontic
treatment including extractions; patients in need of or-
thodontic/surgical treatment; patients with craniofacial
anomalies; patients with untreated caries; patients with
untreated gingival and/or periodontal pathology; pa-
tients with symptoms or diagnosed temporomandibular
joint pathology; patients on treatment with anti-inflam-
matory drugs, analgesics, anxiolytics and/or antidepres-
sants; or pregnant patients.

-Interventions

Participants were bonded with 0.022-inch MBT pres-
cription stainless steel brackets (VictoryTM, 3MUnitek,
California, USA) in both arches. At the first appoint-
ment, the upper and lower brackets and the tubes of the
first permanent molars were cemented. The archwire se-
quence was 0.014 inch NiTi (Ormco, California, USA)
(NiTi group) or Cu-NiTi (Ormco, California, USA)
(Cu-NiTi group) at baseline and 0.016 inch NiTi (Orm-
co, California, USA) (NiTi group) or Cu-NiTi (Ormco,
California, USA) (Cu-NiTi group) one month after star-
ting treatment. Type of engagement with the elastome-
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ric ligature (Dentaurum GmbH & Co., KG, Ispringen,
Germany) was the same for all patients. Both groups
were treated similarly by the same orthodontist (A.C.).
By using a single orthodontist, differences caused by the
intervention being carried out by several specialists were
eliminated.

A total of 55 patients were evaluated for inclusion in this
study. According to the inclusion criteria, refusal to par-
ticipate in this study, or other reasons, 25 patients were
excluded. Finally, 30 patients were selected according to
the randomization plan. The CONSORT diagram displa-
ying the flow of this study is shown in Figure 1.

Assessment of material and size of orthodontic archwire on pain and anxiety

-Analysis of Anxiety

Anxiety was assessed using the State—Trait Anxiety
Inventory (STAI). The STAI questionnaire is a 40-
item Likert scale that assesses separate dimensions of
anxiety as a state (items 1-20) and as a trait (items
21-40). Seventeen of these items must be recoded
(inverse score) before calculating the total score of
the questionnaire. This questionnaire was provided to
patients at baseline (T0) and one month after starting
treatment (T1). A score greater than 40 points is gene-
rally considered to be an indication of a high degree
of anxiety (12).

Assessed for eligibility (n=55)

Excluded (n=25)

E - Not meeting inclusion criteria (n=22)

= - Declined to participate (n=3)

E - Other reasons (n=0)

=

v
‘ Randomized (n=30) ‘

2 Allocated to intervention NiTi Group (n=15) Allocated to intervention Cu-NiTi Group (n=15)
= - Received allocated intervention (n=15) - R§ceived alllocated interve.ntion (nfl 5)
2 - Did not receive allocated intervention (n=0) - Did not receive allocated intervention (n=0)
<«
o l l
7
g Lost to follow-up (n=0) Lost to follow-up (n=0)
= Discontinued intervention (n=0) Discontinued intervention (n=0)
=
a Analyzed (n=15) Analyzed (n=15)
Té Excluded from analysis (n=0) Excluded from analysis (n=0)
<

Fig. 1: CONSORT diagram showing the flow of participant data during the trial.

-Pain Analysis

A 100 mm visual analogue scale (VAS) was used to rate
the level of pain experienced, with a score of 0 indica-
ting “no pain” and a score of 10 indicating “maximum
pain.” Patients had to describe their pain at baseline (T0)
and one month after starting treatment (T1). At each mo-
ment of the evaluation, patients scored their pain on the
visual analogue scale at baseline (TO1 /T11), at 4 hours
(T02/T12), at 24 hours (T03/T13), and at 48 hours (T04/
T14) (11).
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-Statistical Analysis

Qualitative variables were analyzed with tables of fre-
quencies, percentages, Student’s t-test and the Chi-squa-
re test; quantitative variables were explored using the
Shapiro—Wilk Test; the Mann—Whitney Test was used to
contrast between group means; and the Spearman co-
rrelation coefficient was used to examine the associa-
tion between numerical variables. In all statistical tests,
statistical significance was considered when p < 0.05,
while p < 0.01 indicated a high degree of statistical sig-
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nificance. The data were analyzed with the SPSS 28.0
software package.

Results

-Baseline Data

The Student’s t-test and the Chi-square test confirmed
that there were no statistically significant differences in
the composition of the two groups. The total sample was
30 patients, with 15 participants in each study group,
and with a mean age of 31.3 (+ 6.05) years old. In rela-
tion to sex, 17 patients were men (56.7%), and 13 were
women (43.3%) (Table 1).

-Analysis of Pain

When analyzing pain in the total sample, there were sta-
tistically significant differences (p < 0.01) when compa-
ring pain scores at the start (TO1) and at one month after
starting treatment (T11). Patients described a higher le-
vel of pain at one month (1.47 £ 2.1) than at the baseline
(1.4 = 2.14). At the baseline, the highest pain score re-
corded in the VAS was at 48 hours (T04); however, one
month after starting treatment, the highest level of pain
was at 24 hours (T13) (Table 2).

When analyzing the influence of age and sex on the level
of pain in the analyzed sample, there was no statistically
significant relationship (p > 0.05) between these two va-
riables and the pain score in the VAS.

Table 1: Baseline characteristics of patients in both groups.

Assessment of material and size of orthodontic archwire on pain and anxiety

Pain was analyzed between the two treatment groups.
The results indicated that, in general, there were no sta-
tistically significant differences, except at the baseline
(TOT1). At this point, patients with the NiTi archwire des-
cribed a higher level of pain (1.73 £+ 1.53) compared to
the Cu-NiTi group (1.07 + 1.36). At this point, we must
keep in mind that a 0.16 archwire was placed after one
month. In both study groups, the highest pain scores at
baseline (TO) were reported at 48 hours after cementing
the brackets (T04); at one month after starting treatment,
the highest level of pain was at 24 hours (T13). In both
study groups, the lowest level of pain was at the start
(TO1 and T11) (Table 3).

-Analysis of Anxiety

In the total sample (n=30), there were statistically sig-
nificant differences (p < 0.05) in anxiety measurements
between the two study time points (TO and T1). At both
time points, the state anxiety level was higher than the
trait anxiety level. The highest anxiety scores were des-
cribed one month after starting treatment (T1) (Table 4).
No significant differences were observed (p > 0.05) in
the degree of anxiety with regard to the age or sex of the
participants, according to the STAI questionnaire and in
the sample studied.

When analyzing anxiety between the two study groups,
there were no statistically significant differences be-

Total NiTi Group Cu-NiTi Group | p-value
N 30 15 15
Age in years, mean (SD) 12 30.33 (4.22) 32.27 (7.49) 0.393Ns
Sex, n (%) Male 17 (56.7) 8(53.3) 9 (60) 0.713%s
Female 13 (43.3) 7 (46.7) 6 (40)

NS=Not significant (p > 0.05)

Table 2: Pain analysis (VAS) in the total sample (n=30).

Time point Average Median Standard Shapiro—Wilk test
deviation p-value

TO0, 1.4 0.00 2.14 0.001**

TO0, 4.57 4.50 2.01 0.197%8

TO, 5.27 5.00 1.7 0.054Ns

TO, 5.57 6.00 1.72 0.056™8

T1, 1.47 1.00 2.1 0.001**

T1, 4.67 5.00 1.94 0.101™8

T1, 5.13 5.00 1.89 0.119™

Tl, 4.93 5.00 2.02 0.222M8

NS=Not significant (p > 0.05); ** = Highly significant (p < 0.01)
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Table 3: Comparison of pain (VAS) between the study groups.

Time point Mean (SD) Mann—Whitney U Test
NiTi Group (n=15) | Cu-NiTi Group (n=15) | Test statistic (U) p-value
TO, 1.73 (£ 1.53) 1.07 ( 1.36) 2.03 0.042"
TO, 4.2 (£ 1.93) 493 (+2.09) 0.59 0.055N8
TO0, 5.27 (= 1.10) 5.27 (+2.19) 0.49 0.627N8
TO, 5.53 (£ 141 5.6 (+2.03) 0.06 0.949~8
T1, 1.67 (+ 1.59) 1.27 (£2.55) 1.68 0.092N8
Tl, 447 (+1.88) 4.87 (+2.03) 0.13 0.899~8
T1, 5.27 (= 1.33) 5.0 (+2.36) 0.36 0.719s
Tl, 5.2 (£ 1.57) 4.67 (+2.41) 0.66 0.510%8

NS=Not significant (p > 0.05); * = Significant (p < 0.05)

Table 4: Analysis of anxiety (STAI questionnaire) in the total sample (n=30).

Variable Average Median Standard | Shapiro-Wilk test
deviation p-value

TO State Anxiety 29.53 29.5 2.61 0.039

TO Trait Anxiety 23.43 23.0 2.37

T1 State Anxiety 30.5 30.0 2.49 0.043"

T1 Trait Anxiety 24.07 24.0 2.18

* = Significant (p < 0.05)

tween the two; therefore, we can conclude that, in the
sample studied, neither the material nor the size of the
orthodontic archwire influenced the participants’ anxie-
ty levels. In both study groups, higher levels of anxiety
were observed one month after starting treatment (T1)
compared to the baseline (TO) (Table 5).

-Correlation between Pain and Anxiety

We analyzed the correlation between the pain scores and
the anxiety levels described by participants in the total
sample. The only significant statistical difference was ob-
served in the state anxiety levels at the baseline (T0) with
respect to pain in the first 4 and 24 hours one month after
starting treatment (T12 and T13) (p <0.05). In this case, a
significant degree of correlation was found, in that higher
values of state anxiety were related to higher values in the

perception of pain, especially after the first 4 hours to a
month after starting orthodontic treatment (Table 6).
When analyzing the relationship between anxiety and
pain in each group, for the most part, there was a rela-
tionship between these two variables in the NiTi group.
In the NiTi group, a significant correlation was reported
between trait anxiety and pain, one month after starting
treatment, at T02, T03, T12, T13, andT14. In the Cu-Ni-
Ti group, a significant relationship between state anxiety
and the level of pain was only found at the start of treat-
ment, at T14. The higher the level of anxiety, the higher
the level of pain observed in the study participants. In
the NiTi group, a greater correlation between pain level
and trait anxiety was reported, especially one month af-
ter starting Treatment (Tables 7,8).

Table 5: Comparison of anxiety (STAI) between the study groups.

Variable Mean (SD) Mann-Whitney U Test
NiTi Group (n=15) | Cu-NiTi Group (n=15) | Test statistic (U) p-value
TO State Anxiety 29.87 (£2.7) 29.20 (+2.57) 0.69 0.490Ms
TO Trait Anxiety 22.93 (£ 1.87) 23.93 (£ 2.76) 1.56 0.1188
T1 State Anxiety 30.2 (£2.01) 30.8 (£2.93) 0.25 0.801Ns
T1 Trait Anxiety 23.47 (£ 1.64) 24.67 (+2.53) 1.55 0.121M8

NS=Not significant (p > 0.05)
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Table 6: Association between the anxiety and pain variables in the total sample (n=30).

TO State Anxiety TO Trait Anxiety T1 State Anxiety T1 Trait Anxiety
Pain variables CS p-value CS p-value CS p-value CS p-value
TO, -0.12 0.269"8 -0.04 0.414N8 -0.05 0.402Ns -0.04 0.42N8
TO, -0.02 0.467N8 -0.09 0.311ns 0.06 0.376N8 -0.02 0.46M8
TO, -0.07 0.358Ms -0.17 0.174N8 0.2 0.141N8 -0.05 0.39N8
TO, -0.14 0.232%8 0.14 0.232N8 0.2 0.143~8 -0.01 0.48NS
T1, 0.02 0.467N8 -0.04 0.417™8 0.21 0.138"8 -0.20 0.149%s
Tl, 0.32 0.045 -0.03 0.441N8 -0.12 0.26M8 -0.12 0.27288
T1, 0.35 0.031" -0.08 0.332N8 -0.15 0.205¢ -0.06 0.383%8
T1, 0.29 0.06™8 -0.01 0.482N8 0.2 0.145%8 0.13 0.246"8

CS= Spearman’s correlation coefficient; NS=Not significant (p > 0.05); * = Significant (p < 0.05)

Table 7: Association between the anxiety and pain variables in the NiTi archwire group (n=15).

TO State Anxiety TO Trait Anxiety T1 State Anxiety T1 Trait Anxiety
Pain variables CS p-value CS p-value CS p-value CS p-value
TO, -0.49 0.047 -0.2 0.239N8 0.17 0.267"8 -0.05 0.426™8
TO, -0.04 0.447%s -0.16 0.284"s 0.04 0.448Ns -0.52 0.024
TO, -0.22 0.211%s -0.22 0.214™8 0.16 0.281N -0.44 0.05"
T0, -0.33 0.111M -0.05 0.428N8 0.36 0.096¢ 0.16 0.288Ns
T1, -0.11 0.344%s 0.12 0.334N8 0.33 0.113™8 -0.23 0.198™s
T1, 0.24 0.195M8 0.08 0.388N8 0.1 0.368N8 -0.6 0.009™
T, 0.37 0.088"s -0.16 0.276Ms -0.12 0.334N8 -0.49 0.033"
Tl, -0.11 0.348Ns -0.11 0.345N8 0.41 0.065Ms 0.68 0.003"

CS= Spearman’s correlation coefficient; * = Significant (p < 0.05); ** = Highly significant (p < 0.01)

Table 8: Association between the anxiety and pain variables in the Cu-NiTi archwire group (n=15).

TO State Anxiety TO Trait Anxiety T1 State Anxiety T1 Trait Anxiety
Pain variables CS p-value CS p-value CS p-value CS p-value
TO, 0.03 0.458~s 0.33 0.116™8 -0.14 0.311™ 0.18 0.257"s
TO, 0.06 0.423N8 -0.11 0.346N8 0.12 0.339%¢ 0.25 0.189N8
TO, 0.01 0.483Ns -0.12 0.33%8 0.26 0.171%8 0.09 0.376™8
10, 0.07 0.407s -0.17 0.266N8 0.10 0.354N8 -0.1 0.35N8
T1, 0.04 0.436™8 -0.01 0.494Ns 0.14 0.312%¢ -0.03 0.461Ns
T1, 0.37 0.088"s -0.01 0.386™S -0.33 0.116™8 0.19 0.248Ns
T, 0.29 0.149M8 0.05 0.426™8 -0.22 0.21N 0.20 0.237%s
Tl, 0.63 0.006™ 0.12 0.334N8 -0.03 0.461%¢ -0.16 0.286"¢

CS= Spearman’s correlation coefficient; ** = Highly significant (p < 0.01)

Discussion

The visual analogue scale has been widely used in va-
rious previous studies in the field of dentistry and or-
thodontics; it is a simple and objective tool to assess the
level of pain described by patients (13). To determine
the level of anxiety in patients undergoing orthodontic
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treatment, the STAI anxiety questionnaire has also been
used in various previous studies (14,15). Pain is a com-
plex sensation that varies from individual to individual,
making it difficult to quantify in an objective way (2).

In this study, participants described their highest level of
pain 48 hours after starting orthodontic treatment, and



J Clin Exp Dent. 2024;16(4):e440-7.

after 24 hours one month after starting treatment. The
results described here are consistent with those reported
in other previous studies, which describe that the peak of
pain is reached in the first 24 (16) to 48 hours (2,17) after
cementation and placement of the orthodontic archwire.
In this study, we did not observe any statistically signifi-
cant influence of age or sex on the pain levels described
by the participants, which is consistent with the results
reported by other authors (16).

We did observe that anxiety levels, according to the
STAI questionnaire, were higher one month after star-
ting treatment (T1) compared to the baseline (T0) in
both study groups; however, no statistically significant
differences were reported between the two groups in
relation to anxiety. We did not observe a significant in-
fluence of the size of the orthodontic archwire on the
patients’ anxiety level during the initial alignment phase.
Aksoy et al., in 2019, analyzed the possible influence of
the size of the orthodontic archwire on pain, anxiety, and
salivary cortisol levels. These authors described higher
levels of state anxiety (in the STAI questionnaire) at the
start of treatment (42.10 + 1.13) compared to the first
month (38.80 + 1.27) (18); these results are in contrast
to those observed in our study. In our case, patients des-
cribed a higher level of state anxiety at one month (30.5
+2.49) compared to the start of treatment (29.53 +2.61).
In our study, there was no difference in anxiety levels
between men and women, which coincides with the data
reported by other authors (18-20).

The levels of anxiety in this study were directly related
to the pain described by patients during their orthodon-
tic treatment, especially in the NiTi group, at 4, 24, and
48 hours (p < 0.05) after orthodontic archwire insertion.
This directly proportional relationship between pain and
anxiety has also been reported by previous authors. It is
reasonable to assume that higher levels of pain may pro-
duce higher levels of anxiety in patients (21-23).

The results of this study did not demonstrate a signifi-
cant relationship of patients’ age and sex on their anxiety
levels, and this is consistent with findings described by
other authors (15), However, some studies do report a
direct relationship between age and anxiety, such as Ya-
van (2021) who reported a positive correlation between
age and the level of trait anxiety (p < 0.05) in patients
undergoing orthodontic treatment with brackets; the ol-
der the patients, the higher the level of trait anxiety (24).
Reducing anxiety levels during orthodontic treatment
is critical to increasing patient compliance and satisfac-
tion; therefore, it is important to incorporate anxiety as
an essential variable for treatment success (25,26).

As mentioned above, there are published studies that
have analyzed the efficacy of Cu-NiTi archwires (9,27);
however, these are in vitro studies. Azizi et al. analyzed
the influence of orthodontic archwire material (NiTi ver-
sus Cu-NiTi) on pain in orthodontic patients. This author
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did not report any statistically significant differences in
pain levels or duration between the two groups (10). In
the case of our study, we only observed significant di-
fferences (p < 0.05) when comparing NiTi and Cu-NiTi
at the beginning of treatment (TO1). In this study, we
observed higher levels of pain in the NiTi group (1.73
+ 1.53) compared to patients with Cu-NiTi archwires
(1.07 £ 1.36).

Atik et al. compared the efficacy in teeth alignment by
evaluating NiTi and Cu-NiTi archwires. In this study,
there were no differences in the efficacy of the anterior
maxillary alignment between the NiTi and Cu-NiTi ar-
chwires. The use of NiTi and Cu-NiTi archwires had si-
milar effects on the changes produced in the intercanine
and intermolar width (28).

-Strengths and limitations

Some of the strengths of the study were its randomi-
zed prospective triple-blind clinical study design with
homogeneous study groups. The data obtained in this
study can be used to inform orthodontic patients befo-
re starting their treatment. Providing information to pa-
tients prior to the start of their orthodontic treatment can
improve patient compliance.

The current scientific literature is limited in the analysis
of the pain and anxiety that patients describe during or-
thodontic treatment, when analyzing the influence of the
material and the size of the archwire. The convenience
of the analyzed sample, made up of patients recruited at
the Dental Clinic of the University of Salamanca, may
limit its representativeness and, therefore, prevent the
generalization of these results.

The sample size and the follow-up period were limitations
of this study. As a pilot study, a sample size of 30 partici-
pants was considered adequate to explore possible associa-
tions between the orthodontic archwire size and material in
relation to the two study variables, pain and anxiety.

In future research, it will be necessary to extend the pa-
tients” follow-up period, expand the sample size, and
evaluate the effects of different orthodontic archwire
sequences on the level of pain and anxiety perceived by
patients.

Conclusions

- There was no direct relationship between the material
or the size of the orthodontic archwire and pain or anxie-
ty in the sample studied.

- When analyzing pain, at the beginning of treatment,
the highest score was described in the first 48 hours; one
month after starting treatment, the highest level of pain
was reported 24 hours later.

- Anxiety levels were higher one month after starting
orthodontic treatment compared to the start. In both
groups, state anxiety was greater than trait anxiety.

- In the population analyzed, neither sex nor age influen-
ced anxiety levels or pain.
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