
Background: Studies suggest that the pain response may be evaluated using pupillometry and 
is influenced by factors such as gender and anxiety. 

Objectives: The aim of this study was to use pupillometry to observe the effects of gender and 
anxiety on the pain response. 

Study Design: A randomized, prospective, clinical and interventional study. 

Setting: Center for Research on Pain at the Federal University of Maranhão, Brazil. 

Methods: Ninety-six patients were divided into groups according to their level of anxiety as 
indicated by the Beck questionnaire. Under photopic conditions and using retinography, these 
patients underwent pupillometry while a painful pressure stimulus of 1,500 kPa was applied to the 
middle phalanx of each patient’s right middle finger using a pressure algometer. 

Results: The pupil diameter increased in response to pain in all study participants, regardless 
of gender and anxiety level; the average pupil diameter was 3.265 ± 0.028 mm before the 
painful stimulus and 4.31 ± 0.200 mm for the duration of the stimulus (P = 0.0251). There was 
no significant difference between the genders in the level of anxiety (P = 0.614). Regardless of 
gender, individuals with moderate to severe anxiety had higher average pupil diameters than 
individuals exhibiting mild or no anxiety (P = 0.019). Men had a higher average pupil diameter 
than women (4.53 ± 0.345 mm and 4.48 ± 0.358 mm, respectively); however, this difference was 
not statistically significant in the presence of moderate to severe anxiety (P = 0.072).

Limitations: The number of men with high anxiety was insufficient to create their own group.

Conclusions: The pupil dilation in response to a painful stimulus was similar in both genders. 
Additionally, regardless of gender, the average pupil diameter was greater in the presence of 
moderate to severe anxiety. 
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In the 1990s, research efforts focused on detailing 
and explaining the relationship between the pupil 
and the autonomic nervous system were intensified, 

and the quest to develop methods for monitoring 
the activity of the sympathetic and parasympathetic 
nervous systems began (1). Many of these methods 
relied upon monitoring changes in pupil dynamics (2-4).

Manual pupillometers (5,6), corneal topographs 

(7,8), and infrared systems (7,9-11) have been devel-
oped and used to measure the pupil diameter and the 
pupillary response to various factors and stimuli, such 
as nociceptive stimuli.

For decades, various types of painful stimuli have 
been used as tools to study the autonomic nervous sys-
tem. These stimuli differ in their mode of presentation 
(acute or chronic (12-16) and origin (clinical or experi-
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conducted from August 2009 to August 2010. The study 
was conducted in an outpatient clinic that specialized 
in ophthalmology. The patients were conscious and had 
intact cognitive abilities.

The necessary sample size to achieve 80% power 
(probability) and a type I error of 5% was calculated 
assuming an estimated pupil difference of 0.5 mm 
(2,17,57,58) with a standard deviation of 0.5. This cal-
culation resulted in a sample size of 16 individuals per 
group, or 96 individuals in total.

The participants voluntarily agreed participate in 
the study after signing an informed consent form and 
all included were patients who sought the clinic with 
various types of ocular complaints.

Prospective patients were excluded based on the 
presence of the following criteria: 
a) 	 smoking (individuals who smoke any amount of to-

bacco on a daily basis); 
b) 	 alcohol use (consumption of any amount of alco-

holic beverages of any kind, including sporadic 
consumption); 

c) 	 diabetes (patients with a blood glucose level high-
er than 126 mg/dL on 3 repeated samples or using 
medicine specific for diabetes); 

d) 	 hypertension (blood pressure higher than 135/85 
mmHg on 2 consecutive measurements, having 
been diagnosed with the condition by a specialist, 
or using anti-hypertensive medication); 

e) 	 pregnancy (positive β-hCG test), current menstrua-
tion, dysmenorrhea, or menopause symptoms (cli-
materic) without hormone replacement; 

f) 	 migraine (having been diagnosed by a physician or 
neurologist or having frequent headaches without 
a known cause); 

g)	 epilepsy (reported by the patient or having been 
diagnosed by a neurologist); 

h) 	 psychiatric or neurologic disorders, such as Al-
zheimer’s, Parkinson’s disease, panic disorder, 
obsessive-compulsive disorder, depression, stroke, 
traumatic brain injury, and central nervous sys-
tem tumors, as reported by the patient and family 
members or evidenced by medical reports; 

i) 	 chronic pain (pain that lasted for more than 6 
months) or analgesic use (determined from a care-
ful history of medications used by each patient, 
including teas and herbs, along with their active 
ingredients); 

j) 	 prior history of severe acute pain (identified by tak-
ing a careful medical history and comparing it with 
an analog pain scale); 

mental (17-21). Various experimental approaches have 
been used, including pressure (18,19), thermal (18,22-
25) and electrical (26) stimuli, ischemia induction (27), 
and mechanical stimulation (28).

A literature review by Grenspan et al (29) showed 
the differences between these techniques, discussed 
their clinical applications, and suggested that the gen-
der differences were greatest in response to a painful 
pressure stimulus. 

Although some studies did not find any gender 
differences in the pain response (22,27,30), most have 
reported that women have a lower pain tolerance 
and a lower threshold of sensitivity to pain than men 
(19,21,31-33). 

Women have shown a greater response to pain 
than men in experimental studies (17,34) and clinical 
trials (12,15,23,35,36). The same pattern is observed 
when comparing chronic (15,16,37) and acute pain 
(14,38), with a greater prevalence in the latter. 

Several hypotheses were developed to explain 
these findings, such as gender differences in physical 
(23,27,31,33,34,39), hormonal (40-43), and sociocultural 
and emotional attributes (37,44-49). Anxiety is an emo-
tional attribute that has been shown to play an impor-
tant role in the modulation of the nociceptive response 
(24,44,48,50-52).

There are many arguments and some controversies 
about the ways in which anxiety can affect pain in in-
dividuals, particularly regarding how it affects different 
genders (13,26,32,33). Although most studies report 
that anxiety is more prevalent in women, men seem to 
be more affected (45,53) by positive experiences than 
women and women tend to be more affected by nega-
tive experiences (37,44,54).

Although large international studies have been 
performed, there are few studies on the pain response 
in Latin American populations, including the Brazilian 
population. Whereas most studies investigate gender 
differences subjectively (27,35,55,56) by means of sev-
eral pain scales that have been validated over time, few 
studies have evaluated gender differences using objec-
tive measures, such as pupillometry (17). This deficien-
cy in the field led to the development of the present 
study, which aims to analyze the influence of gender 
and anxiety on the pupillary response to pain. 

Methods

With approval from the Institutional Research Eth-
ics Committee, an experimental study of patients of 
both genders between the ages of 18 and 60 years was 
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k) 	 presence of skin lesions on the right arm (deter-
mined by a thorough inspection of the limb by the 
investigator using ectoscopy); and 

l) 	 presence of ophthalmologic disorders, such as glau-
coma, dry eyes, retinal disease, or prior history of 
intraocular surgery (determined from an eye exam-
ination performed by the investigator). Ametropic 
conditions that could not be corrected to achieve 
20/20 visual acuity according to the Snellen eye 
chart in both eyes (57) were also considered to be 
ophthalmic disorders.  

These variables could affect the patient’s response 
to the pain stimulus, thereby invalidating the data ob-
tained (2,59-65).

Some studies suggest that simply having a prior his-
tory of acute pain can lead to such a high level of anxi-
ety that it would cause a discharge of epinephrine and a 
consequent increase in pain sensitivity (14,26,48,66,67); 
therefore, it was necessary to exclude these individuals 
from the study at the time of selection. 

Patients with any level of anxiety who had been 
previously diagnosed with a psychological or psychiat-
ric disorder and/or other associated conditions were not 
included in the study. 

Personal data such as skin color, education level, 
and age were collected. The patients were divided into 
4 groups according to age: 1) 18 to 30 years, 2) 31 to 40 
years, 3) 41 to 50 years, and 4) over 51 years. Some stud-
ies suggested that individual factors such as age, skin 
color, and level of education could affect pain percep-
tion of individuals (39,46,62).

Anthropometric data, including weight and height, 
were also collected to calculate each patient’s body 
mass index (BMI) as well as the diameter of the middle 
phalanx of the middle finger of the right hand. As the 
painful stimulus was standard for all patients it became 
important to analyze whether these physical structures 
could interfere directly in the perception of the stimulus.

Using the BMI data, the patients were divided into 
the following 4 groups: 1) below 18.5 kg/m2, 2) 18.5 to 
24.9 kg/m2, 3) 25 and 29.9 kg/m2, and 4) over 30 kg/m2, 
following the World Health Organization (WHO) guide-
lines for evaluating nutritional status (69).

After the classification of the subjects, an eye exam 
was performed, which consisted of a visual acuity mea-
surement, pupil measurement at rest, tear film evalua-
tion, slit lamp biomicroscopy of the anterior segment, 
binocular indirect ophthalmoscopy, and applanation 
tonometry (70).

The visual acuity was measured using the Snellen 
optotype chart (68) with optimal correction. Two tests 
were used for the tear film evaluation: the tear film 
breakup time (BUT) test (71) and the Schimmer test (72) 
using anesthetic eye drops (Anestalcon®). The pupil di-
ameter was assessed using a retinographer and mea-
sured in a dynamic fashion as the average diameter of 
the longest pupillary axis during a 15-second interval 
under photopic conditions. Ophthalmoscopy was per-
formed using a binocular indirect ophthalmoscope fol-
lowing pupil dilation (73).

To evaluate the anterior segment of the eye, a slit 
lamp was carefully used (74) to look for changes that 
could interfere with the patient’s eyesight, especially 
characteristic iris changes. 

The photomotor reflex of the pupil was tested di-
rectly and bilaterally using a standard light source, e.g., 
a flashlight (75). Tonometry, which is a procedure used 
to measure the intraocular pressure, was performed us-
ing a Goldmann applanation tonometer (30).

Following the eye exam, patients without any dis-
orders that met the inclusion criteria and were chosen 
by chance were asked to answer a questionnaire to as-
sess their level of anxiety according to the Beck Anxiety 
Inventory.

The Beck Anxiety Inventory has a maximum score 
of 63 and establishes several categories of anxiety: a 
score of 0 – 7 indicates a minimum level of anxiety, a 
score of 8 – 15 indicates mild anxiety, a score of 16 – 25 
indicates moderate anxiety, and a score of 26 – 63 indi-
cates severe anxiety.

Following the completion of the questionnaire, 
the patients were divided into 6 groups: M1 – males 
with no anxiety, M2 – males with mild anxiety, M3 – 
males with moderate to severe anxiety, F1 – females 
with no anxiety, F2 – females with mild anxiety, and 
F3 – females with moderate to severe anxiety. The first 
16 individuals of each group were included for a total 
of 96 participants.

Patients were then subjected to the pupillometry 
test, which was conducted in a closed room under 
photopic conditions (4 lux), with a single light source 
provided by the retinoscope of a retinographer (OPTO, 
model ADS 1.5 FA/Color/ICG) and a camera attached 
to a computer. External stimuli, such as foot traffic, 
sounds, and odors, were controlled during the pupil-
lometry. The patient remained seated during the test, 
with the chin and forehead properly positioned on the 
device. The exam was conducted at a fixed distance of 
33 cm from the right eye. 
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Because the device can only measure one eye per 
exam, the right eye was chosen to standardize the 
exam for all participants. The pupillary reflex to light is 
simultaneous (bilateral and symmetrical when a strong 
stimulus is used [9,57,76-78]), so the left eye was not 
evaluated.

With the arm and forearm resting on a flat surface 
parallel to the body, a painful pressure stimulus was ap-
plied to the dorsal surface of the middle phalanx of the 
right middle finger using a digital pressure algometer 
(model FDI, Wagner Instruments) that had a certificate 
of origin for metrological measurements. A controlled 
standard intensity was used for all patients. 

When the algometer was pressed against the skin, 
the device instantly triggered a numerical response that 
was recorded as the digital value. When the pressure 
stimulus reached a high intensity (17), equivalent to 
1,500 kPa (corresponding to 75 kg applied to a surface 
of 0.5 cm in diameter, according to IPEM - SP data), the 
device was held in place for 20 seconds. The patient re-
mained in the retinographer for another 20 seconds for 
pupil observation after the stimulus ceased, after which 
the exam was concluded.

The time that the patients remained in the device 
during the exam was divided into 3 intervals: T0 (before 
the painful stimulus) lasted from 0 to 40 seconds, T1 

(during the painful stimulus) lasted from 40 to 60 sec-
onds, and T2 (time spent in the device after the painful 
stimulus ceased) lasted from 60 to 100 seconds.   

The following parameters were recorded: pupil 
diameter (recorded every 5 seconds throughout the 
exam), initial pupil diameter, dilation start time, maxi-
mum dilation achieved, and time to return to baseline. 
The pupil diameter was measured in millimeters, and 
the greatest diameter within the observation period 
was taken as the value for each patient.  

The normal distribution of quantitative variables 
was evaluated according to the Shapiro-Wilk test. 
When a variable had a non-parametric distribution, a 
logarithmic scale was used to achieve normality.

The qualitative and quantitative variables were 
compared between different groups using Fisher’s ex-
act test.

A paired Student’s t-test was used to compare the 
average pupil diameters of each group from before and 
after the intervention with the average pupil diameters 
of each group during the application of the painful 
stimulus.  

The comparison between different pupil diameter 
curves from independent groups was performed using 
Hotelling’s test, which evaluated the equality of the 
mean vectors of paired measurements from multivari-
ate populations.

The significance level was set at P < 0.05 for all sta-
tistical tests. The data were analyzed using the Stata 
10.0 program. 

Results

The study evaluated 96 individuals of both genders 
who were divided into 6 groups according to anxiety 
level and gender as previously described. 

Social-demographic data of sample can be seen 
in Table 1. The diameter of the middle phalanx of the 
middle finger of the right hand of the men and women 
was 6.1 ± 0.29 cm and 5.5 ± 0.32 cm, respectively; the 
difference in diameter was statistically significant (P = 
0.0347).

During pupillometry, the pupil diameters increased 
in response to the pain stimulus in all groups, regard-
less of the presence or absence of anxiety; the average 
pupil diameter was 3.265 ± 0.028 mm before the pain 
stimulus and 4.31 ± 0.200 mm during the pain stimulus 
(P = 0.0251) (Fig. 1).

Men and women with moderate or severe anxiety 
showed greater pupil dilation than men and women 

Table 1. Social demographic data of  sample.

Variables n %

Gender

    Male 48 50

    Female 48 50

Age (Years)

    21 – 40 67 69.8

    41– 60 29 30.2

Skin color

    White 17 17.8

    Brown 64 66.6

    Black 15 15.6

Study (Years)

    < 12 90 93.7

    > 12 6 6.3

BMI (kg/m2)

    < 18.5 6 6.3

    18.5 – 24.9 54 56.2

    25 – 29.9 32 33.3

    > 30 4 4.2
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with mild or no anxiety, with averages of 4.53 ± 0.345 
mm and 4.48 ± 0.358 mm (P = 0.019), respectively. The 
average pupil dilation was higher in men than in wom-
en, but this difference was not statistically significant (P 
= 0.072) (Fig. 2).

In both the absence and the presence of any level 
of anxiety, the pupillary response to pain was similar in 
both genders (P = 0.614) for all groups; there was an 
increased pupil diameter in the presence of pain when 
compared to the other time intervals examined (i.e., 

Fig. 1. Distribution of  the pupil diameter average of  all patients undergoing painful stimulus pupillometry and expressed in mm 
over time of  100 seconds. X Axis: represents pupil diameter in mm. Y axis: time in seconds. Mean pupillary diameter before, 
during and after the painful stimulus, were respectively: 3.265 ± 0.028 mm, 4.285 ± 0.200mm, and 3.548 mm + 0.108 mm. The 
pupil diameter average in the presence of  painful stimuli showed a statistical difference of  the averages of  the other times. (P = 
0.0251). The red arrow points to the start of  the painful stimulus and the black arrow when the stimulus was terminated.

 

sec

mm

Fig 2. Distribution of  the pupil diameter average of  individuals of  both sexes who underwent pupillometry and the painful stimulus 
according to the degree of  anxiety. M1- Man without anxiety, M2- Man with mild anxiety, M3 - man with moderate and high 
anxiety, and W1- women without anxiety, W2 - woman with mild anxiety, W3 - woman with moderate and high anxiety. The red 
arrow points to the start of  the painful stimulus and the black arrow when the stimulus was terminated. In the presence of  painful 
stimuli there was no statistically significant difference between sexes (P = 0.614). 
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before and after intervention) and the group M1 com-
pared with M3 and W3 in the period after stimulus (P = 
0.042). (Table 2).	

Discussion

This study found that pupil dilation is an objective 
marker of the pain response, which is similar in men 
and women, and pupil changes are exacerbated in the 
presence of anxiety. These findings show that anxiety 
affects the nociceptive response of the individual. 

A retinographer was chosen as the tool to measure 
the pupil diameters because its measurements have 
been correlated with those obtained by videokeratog-
raphy and infrared devices, which are considered to be 
the gold standard for this measurement. Studies have 
reported a variation of ≤ 0.05 mm between retinogra-
phy and infrared measurements (3,79,80). Due to the 
high cost of the infrared equipment (39,46) and avail-
ability of retinographer, associated with the fact of the 
objective of this study was to observe a response that 
was greater than this variation, the use of retinography 
was justified. There are no published studies that com-
pare the use of infrared equipment with retinographer 
in assessing pain through pupillometry as performed in 
this study model. There is the need for further studies 
in this specific field.

The diameter of the pupil was measured under 
photopic conditions at 33 cm from the eye; under these 
conditions, the light stimulus, accommodation reflex, 
convergence, and miosis would all cause the pupil to 
constrict (59,61,65,75,77,81,82), which means that any 
observed pupil dilation, such as that shown in this 
study, would be a result of the pain stimulus alone.

A study performed by Ellermeier and Westphal (17) 
to evaluate the pupillary response to pain in individuals 

of both genders found that, according to analog pain 
scales, a pressure stimulus of 1,500 kPa was considered 
to represent a high intensity of pain. In that study, the 
pain stimulus was applied to the middle finger of the 
right hand; this nociceptive model was reproduced in 
the present study.

Many studies have used models of chronic 
(12,13,15) and acute pain in clinical (38) and experimen-
tal (17,32,34) settings. In a retrospective analysis (19,23), 
both types of study were shown to be effective for the 
evaluation of variables related to pain, although clini-
cal studies of pain have a higher chance of bias. 

During the period before the application of the 
pain stimulus, the average pupil diameter of all indi-
viduals, regardless of gender, was 3.26 (± 0.028) mm. 
This value is similar to those reported by other studies 
that were also conducted under photopic conditions 
and that found average pupil diameters ranging from 
3.03 mm to 3.8 mm (17,58). The average obtained in 
this study is slightly lower than the value found by Yang 
(65) (4.06 ± 0.7 mm); however, the increased brightness 
level in this study may have led to more intense miosis, 
thereby generating a lower average.

During the period when the nociceptive stimulus 
was maintained, the pupil diameters of all study par-
ticipants increased relative to the other times observed. 
This finding leads us to conclude that pupil dilation is a 
direct response to the activation of the autonomic ner-
vous system via sympathetic pathways, and therefore, 
the pupil diameter is an objective measure of the ac-
tivity and functionality of this system. In addition, the 
pupil diameter can be used to monitor the variability 
within individuals (3,9), in that it can be used for self-
comparisons at different time points. 

Other studies corroborate these findings because 

Table 2. Distribution of  the pupillary diameter average before, during, and after painful stimulus.

Groups
Pupil diameter (X+SD)

Before During After

M1 3.23 (± 0.055)* 4.00 (± 0.103)  3.43 (± 0. 221)* ∆

M2 3.25 (± 0.059) * 4.14 (± 0.345) 3.46 (± 0.311)* 

M3 3.31 (± 0.045) * 4.53 (± 0.345) 3.67 (± 0.448)* ∆

W1 3.27 (± 0.073) * 4.27 (± 0.360) 3.53 (± 0.294)*

W2 3.25 (± 0.060) * 4.29 (± 0.277) 3.51 (± 0.293)*

W3 3.28 (± 0.067) * 4.48 (± 0.358) 3.69 (± 0.365)* ∆

* Statistically significant compared to the diameter during the period of the painful stimulus. ∆  Statistically significant between the group M1 com-
pared with M3 (P = 0.033) and W3 in the period after stimulus (P = 0.042). M1- Man without anxiety, M2 - Man with mild anxiety, M3 - man with 
moderate and high anxiety, and W1- women without anxiety, W2 - woman with mild anxiety, and W3 - woman with moderate and high anxiety.
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they also observed an increase in the pupil diameter in 
response to pain in the presence of an intact autonomic 
nervous system (17,58). Some studies have even iden-
tified changes in the pupil response in patients with 
modified autonomic nervous systems, such as diabetic 
patients (73,83) or those with manganese poisoning.

When evaluated objectively and under controlled 
conditions, there was no difference in the pupil re-
sponse to pain between men and women, regardless of 
their level of anxiety, which is comparable to previous 
studies (22,27,84).

Some studies have reported different results that 
show a higher average pupil diameter for women than 
men (17), and other studies have suggested that this 
difference is based on hormonal, structural, sociocul-
tural, and emotional factors (24,26,34,56,78).

Some authors found that individual factors such as 
age, skin color, and level of education could affect pain 
perception of individuals (62). These factors were not 
reproduced in this study.

Most studies that used subjective methods to eval-
uate the differences in the pain response between men 
and women show a higher prevalence of pain in wom-
en and find that women also have less tolerance for 
and greater sensitivity to pain (12,31,55,85).

It is difficult to compare previous results with those 
obtained in this study because of the lack of previous 
studies that used objective methods, such as pupillome-
try, to compare the pain response between the genders.

Some studies have suggested that anatomical dif-
ferences between male and female bodies could be 
responsible for some of the difference in the pain re-
sponse between the genders (27,33,86). However, the 
results of our study did not show a difference in the 
pain response between the genders despite a signifi-
cant difference in the diameters of male and female 
fingers and BMI. The lack of the difference in the pain 
response could be explained by our use of a strong pain 
stimulus (1,500 kPa) that was capable of generating a 
similar response in all individuals, thereby minimizing 
the impact of physical or structural differences. 

The effect of anxiety on the perception of pain 
has been widely discussed in the literature, but no con-
sensus has been reached. Some studies have suggested 
that the main influence of anxiety is to promote great-
er pain perception (24,32,44,76), whereas other studies 
could not define the true role of anxiety in the pain 
process or its mode of action in the different genders 
(26).

The results of the present study show that the aver-

age pupil diameters of individuals with moderate to se-
vere anxiety were greater than the average diameters of 
those with mild or no anxiety. Additionally, men showed 
greater dilation than women in the presence of anxiety, 
although this trend was not statistically significant. The 
lack of significance may be the result of the sample size 
and requires additional studies for further clarification. 

These findings lead us to believe that severe anxi-
ety affects the pain response of an individual, regard-
less of gender, but with a possibly greater effect in men. 

Several studies (13,48,50,51,87) also demonstrated 
the importance of the effect of anxiety on the auto-
nomic response in determining the nociceptive re-
sponse in men and in women. Some studies observed a 
greater influence of anxiety in men (24,44,50), especial-
ly in previous positive experiences, but they also used 
subjective anxiety scales. 

Baker et al observed a decrease in the pupillary 
reflex in people of both genders who were suffering 
from anxiety (76); however, the papillary reflex was not 
evaluated in the presence of a pain stimulus. 

Studies that have used pupillometry to evaluate 
the effects of emotional and cognitive states (78,84,88-
91), such as stress, deception (92), depression (93), and 
Alzheimer’s (63), on pupillary changes have also found 
a strong correlation between the emotional or cogni-
tive state and pupil diameter. However, none of these 
studies evaluated the role of pain. 

No published studies have used pupillometry to 
evaluate the effect of anxiety on the nociceptive re-
sponse of individuals by gender. 

Because pupillometry is an objective method and 
is therefore measured and not only indicated, it would 
not be expected to be subjectively influenced by the 
individual because it does not require the account or 
consent of the individual. Pupillometry can thus be 
used to directly show that when anxiety is present, it 
physiologically alters the pain response. 

It was necessary to group men with high anxiety 
levels with those that had moderate anxiety because 
the number of men with high anxiety was insufficient 
to create their own group. The lack of men with high 
levels of anxiety can perhaps be explained by a stronger 
association of anxiety with women (32,48,52,94) and by 
a likely psychological and cultural disparity, wherein 
men handle situations differently from women. It is 
possible that men cannot have similar experiences to 
women because it might make them weak or effemi-
nate (54,95-97).

The lack of gender differences in pain perception 
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shown in this study raises the question of whether dif-
ferences in the response to pain stimuli occur when the 
response is measured objectively. 

The findings of the present study lead us to pro-
pose that women and men should be treated similarly, 
at least in terms of pain control, by the multidisciplinary 
teams that manage these patients. However, regardless 
of gender, anxiety has been shown to modulate the 
pain response and to play a critical role in determin-
ing the magnitude of the pain response when the indi-
vidual has a high level of anxiety. The control of anxiety 
must be taken into account when adequate pain man-
agement is desired, especially when anxiety levels are 
high, for both men and women.  

Pupillometry is a noninvasive and objective mea-
surement of the pain response that can help health care 
professionals who directly or indirectly deal with patients 
experiencing acute pain, such as intensivists, anesthesi-
ologists, traumatologists, physiotherapists, occupational 
therapists, and emergency room physicians. It is possible 
that this method could also be used to evaluate pain in 

nonverbal patients, such as small children, neurological 
patients, and intubated patients in intensive care units, 
which would contribute to a better assessment and 
treatment. There is a clear need for a greater investment 
in making pupillometry more accessible so that it can be 
used routinely as another tool for pain assessment. 

Pupillometry is an effective and objective means of 
assessing the pain responses of individuals with an in-
tact autonomic nervous system, and it shows that there 
are no differences in the variability of this response be-
tween genders. When anxiety is present, an increase in 
average pupil diameter is observed that is similar for 
both genders, which shows that anxiety has a signifi-
cant effect on pain response.  
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