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The effect of methylphenidate @
on pain perception thresholds in children
with attention deficit hyperactivity disorder

Abdullah Bozkurt' ® and Selin Balta?

Abstract

Background Pain perception is important in children with attention deficit hyperactivity disorder (ADHD) since they
are more likely to experience painful events due to increased accident rates. The aim of this study is to contribute
to the literature concerning the relationship between ADHD diagnosis, methylphenidate (MPH) therapy, and pain
thresholds, since findings regarding the change in pain perception in children with ADHD are scarce and inconsistent.

Methods Children aged 8-13 years constituted both the ADHD group (n=82) and the healthy controls (n=41).The
ADHD group was divided into two subgroups, ADHD without MPH (not treated pharmacologically) and ADHD with
MPH (treated pharmacologically for at least three-months). The Conners’ Parent Rating Scale—Revised: Short Form was
employed to assess ADHD, a visual analog scale was applied to evaluate chronic pain severity, and a manual pressure
algometer was used to assess pain thresholds.

Result Children with ADHD had lower pain thresholds than the healthy controls (P < 0.05). However, lower regional
pain thresholds were observed in the ADHD group without MPH compared to both the healthy control and ADHD
with MPH groups. Although pain thresholds in the ADHD with MPH group were regionally lower than in the healthy
controls, low pain thresholds were found in fewer regions compared to the ADHD without MPH group.

Conclusions Children with ADHD are more sensitive to pain sensation, and MPH may help normalize these
individuals' pain experiences by raising pain thresholds. Families and clinicians must be aware of situations that may
cause pain in children with ADHD. In addition, these children’s low threshold for pain may lead them to experience it
more intensely.
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Introduction

Attention deficit hyperactivity disorder (ADHD) in pedi-
atric cases is characterized by hyperactivity, impulsivity,
and/or inattention and affects 5% of children worldwide.
The symptoms impact on cognitive, educational, behav-
joral, and emotional functioning [1]. Children with
ADHD also exhibit problems with motor coordination,
balance, and somatosensory functions outside the pri-
mary clinical area [2—4].

Despite being one of the most extensively researched
psychiatric disorders, the mechanism underlying the
symptoms of ADHD is not completely understood [5].
Numerous studies have shown that ADHD has sub-
stantial biological origins, including problems in neu-
rotransmitter systems in the brain. Genetic, imaging, and
pharmacological studies support the idea that ADHD is
primarily caused by dopamine dysfunction [6]. Moreover,
a functional dopaminergic neurotransmitter system is of
crucial importance, not solely for higher cognitive func-
tions, but also for components of human perception such
as olfaction, audition, vision, and sensory sensitivity [7—
10]. Given the complex character of ADHD, the majority
of current research has focused on cognitive and behav-
ioral abilities linked to attentive and executive functions,
while the sensory dimension has received little attention.
Increasing evidence indicates that dopamine also plays a
role in other perceptive deficiencies, such as color per-
ception, tactile perception, and pain perception, in addi-
tion to the fundamental symptoms of ADHD [11-13].

Stimulants used to treat ADHD, such as methylpheni-
date (MPH) and amphetamine, help improve attention,
concentration, and impulse control by increasing levels
of neurotransmitters such as dopamine and norepineph-
rine in the brain [14]. Methylphenidate has been shown
to exhibit positive effects on emotional processing, cog-
nitive motivation, working memory, and social behavior,
in addition to core symptoms in ADHD [15-18]. The
therapeutic effects of MPH are attributed to its ability to
produce slow, steady increases in dopamine that mimic
tonic firing in the brain [19]. However, the side-effects of
MPH, such as appetite suppression, insomnia and nega-
tive emotional symptoms, should also be remembered
[20].

Accumulating data suggest that dopamine is also impli-
cated in pain processing [21, 22]. Many regions of the
central nervous system involved in pain processing con-
tain a high density of dopamine receptors, whose activa-
tion can be analgesic in both humans and animals [23,
24]. Moreover, a small number of clinical researchers
have asserted that dopaminergic medications help allevi-
ate chronic pain [25, 26].

The dopaminergic anomalies exhibited by individuals
with ADHD are likely to result in altered pain perception.
Pain sensitivity in children with ADHD is one of the least
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frequently studied aspects of the condition. However, this
may be particularly important to these children, as they
are more likely to experience painful events due to their
higher accident rates [27].

A limited number of studies have examined pain per-
ception in children with ADHD. Scherder et al. evalu-
ated the pain perception of children and adolescents with
ADHD, their unaffected siblings, and healthy controls
using the children’s pain inventory [28]. Those authors
found no differences in pain perception between the
groups. In the following part of that study, children and
adolescents with ADHD and their unaffected siblings
were asked to donate blood and to evaluate the intensity
and emotionality of pain experienced following veni-
puncture. Children and adolescents with ADHD reported
lower pain perception compared to unaffected siblings
[28]. Northover et al. compared sensory pain between
adolescents with pure ADHD and those with ADHD plus
conduct disorder (CD) through the application of ther-
mal heat to the skin of the palm of the hand. Although
adolescents with ADHD plus CD exhibited consider-
ably longer pain threshold times and were more tolerant
to pain than those with pure ADHD, the physiological
responses and skin conductance levels were identical in
the two groups [29].

Research has also investigated pain in adults with
ADHD and revealed a decrease in pain thresholds. In one
study, in which pain sensitivity was evaluated psycho-
physically, the ADHD participants without methylpheni-
date (MPH) had a considerably lower cold pain threshold
and cold tolerance compared to controls. Both the cold
threshold and tolerance of ADHD patients treated with
MPH increased significantly in comparison to those who
did not receive medication. That study suggests that indi-
viduals with ADHD are more sensitive to pain and that
MPH may have antinociceptive qualities [12]. Recent
research indicates that ADHD increases pain perception
and that generalized pain is more common in patients
with ADHD than in control individuals [30, 31].

The purpose of this study is to contribute to the lit-
erature concerning the relationship between ADHD
diagnosis, MPH therapy, and pain thresholds, since find-
ings regarding the change in pain perception in children
with ADHD are both scarce and inconsistent. In terms
of deficits in dopaminergic pathways in ADHD and the
mechanism of action of MPH in these pathways, we
hypothesized that the pain threshold would be lower in
patients with ADHD and would differ between the MPH,
non-MPH, and healthy control groups.

Methods

Study design, setting, and ethics

This cross-sectional study was conducted in accordance
with the Declaration of Helsinki and in line with the
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Strengthening the Reporting of Cross-Sectional Stud-
ies (STROBE) statement. The research was conducted
between December 30, 2020 and March 30, 2021 at
the University of Health Sciences, Konya City Hospi-
tal, Turkiye. Ethical approval was obtained from the
Necmettin Erbakan University Ethics Committee (no.
14567952-050/1725).

Participants

The participants consisted of children aged 8-13. The
ADHD group was selected from individuals with ADHD
symptoms who presented to the child and adolescent
psychiatry clinic, while the healthy control group was
established from individuals presenting to the general
pediatric outpatient clinic. Children with ADHD were
identified on the basis of clinical assessments using the
Diagnostic and Statistical Manual of Mental Disorders-5
(DSM-5) [32]. Diagnoses of ADHD and psychiatric disor-
ders in the groups were assessed using the Schedule for
Affective Disorders and Schizophrenia for School-Age
Children-Present and Lifetime Version (K-SADS-PL)
[33]. Members of the ADHD group with comorbid psy-
chiatric, endocrinological, neurological, rheumatological,
or oncologic diseases, and patients using medication on a
continuous basis were excluded from the study.

The ADHD group was further divided into ADHD
without MPH (not treated pharmacologically) and
ADHD with MPH (treated pharmacologically for at
least three month) subgroups. The healthy control group
consisted of children admitted to the general pediatric
outpatient clinic who participated in the study on a vol-
untary basis. These had no psychiatric, endocrinological,
neurological, rheumatological, or oncological diseases
and were not using medication.

The study sample size was calculated via G*Power -
Universitit Diusseldorf software. In a previous study
[34] the response within each subject group was nor-
mally distributed with a standard deviation of 1.85. The
true difference in pain pressure thresholds between the
experimental and control mean values was 1.5, meaning
that 41 experimental subjects and 41 control subjects
would be required to be able to reject, with a probabil-
ity (power) of 0.95, the null hypothesis that the popula-
tion means of the experimental and control groups were
equal. The Type I error probability associated with this
null hypothesis test is 0.05.

Measures

ADHD symptoms

The Conners’ Parent Rating Scale—Revised: Short Form
(CPRS-R:S) is frequently used to investigate ADHD
symptoms in children. On this four-point Likert-type
scale ranging from 0 (not at all true) to 3 (very true),
the parent is asked to assess how much each of the 27
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items has represented a problem for their child [35]. The
Turkish-language version of the CPRS-R:S has been con-
firmed as valid and reliable for the Turkish population
[36].

Chronic pain severity

A visual analog scale (VAS) (0-100 mm) was used to
examine the severity of pain, with 0 denoting “no pain”
and 100 “the most severe pain possible” The VAS is rec-
ognized as an easily applied and reliable scale for assess-
ing the severity of pain in children aged >8 years [37]. A
30-second break was provided between trials to reduce
sensitization due to repeated testing.

Pain threshold measurement

The pressure pain threshold (PPT) method using a
manual pressure algometer (Baseline Dolorimeter®)
was employed to assess pain thresholds. The inves-
tigator placed the algometer on the site to be exam-
ined and pressed against that site in a vertical direction
while increasing the force at a constant rate of 1 kg/cm?.
Algometry has previously been shown to be reliable in
measuring PPTs in children [38]. The participants were
instructed to express pain either by saying ‘stop’ or by
raising their hands when they felt slight discomfort. The
algologist gradually increased the pressure by 1 kg/cm?/s
until the participants felt the first sensation of pain (PPT).
A maximum pressure of 22 kg/cm? was applied for all the
participants. PPTs were measured bilaterally from eight
reference areas using the algometer, the mid-frontal line,
supraspinatus origin, trapezius middle fiber midpoint,
and deltoid midpoint, 2 cm distal to the lateral epicon-
dyle, the midclavicular line intersected with thoracal
2, the great trochanter region, and the proximal medial
tibial point (Fig. 1). The value for each reference area was
obtained by calculating the arithmetic mean of the bilat-
eral measurements.

Procedure

Children and their parents provided written consent to
participation in the study. After the participants’ diag-
noses had been evaluated, comorbidities were assessed
using K-SADS-PL, and the CPRS-R:S was applied. The
clinician then asked about the presence of chronic pain
(defined as persisting for more than three months), and
the average pain intensity. The algologist, one of the
two authors of this study, who was blinded to the study
groups, measured PPTs using a manual algometer.

Statistical analysis

Statistical analyses were performed using SPSS version
28.0 software (IBM Corp., Armonk, NY, USA). There
were no missing data for any variable. The Shapiro—Wilk
test was used to evaluate the distribution of the data.
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Fig. 1 PPTs measured from eight reference regions

Descriptive data are presented as frequencies (n) and per-
centages (%) for categorical variables, as median values
with 25-75% percentiles for non-normally distributed
numerical variables, and as means plus standard devia-
tion for normally distributed numerical variables. The
chi-square test was used to compare categorical variables
between independent groups, while the Mann—Whit-
ney U test was used to compare linear variables between
independent groups. Correlation between numerical
variables was assessed using Spearman’s and Pearson’s
correlation analysis. p<0.05 was considered statistically
significant. The statistical differences between all ADHD
patients and healthy controls in terms of PPT values were
analyzed with Student’s T test in the trochanter area and
the Mann-Whitney U test elsewhere.

Three-group comparisons were analyzed using
ANOVA for normally distributed numerical variables,
and with the Kruskal Wallis test for non-normally dis-
tributed numerical variables. Bonferroni correction was
applied to avoid possible type-1 errors, and p<0.016
was considered statistically significant. At evaluation of
normality before the comparison of the healthy control,
ADHD with MPH, and ADHD without MPH groups,
only PPT values in the trochanter region met the normal-
ity criteria, but these did not meet the homogeneity of
variance. Post hoc analysis was therefore performed with
the Game-Howell test, since the Welch value was 0.017.
Three-group comparisons in other areas of measurement
domains were analyzed with the Kruskal-Wallis test,
and Bonferroni correction was applied for within-group
comparisons.
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Table 1 PPT values of volunteers in ADHD and healthy control

groups
Area PPT (gr/cm?) p
ADHD Healthy Controls

Frontal 7.0(5.0-10.12) 9.0 (7.0-11.0) 0.008
Supraspinatus 8.25(5.87-11.62) 13.0(10.5-15.0) <0.001
Trapezius 7.75(5.0-11.5) 3.0(10.0-15.0) <0.001
Thoracal 2 8.0 (5.0-11.0) 9.0 (8.0-12.0) 0.008
Deltoid 10.0 (7.0-14.0) 14.0 (10.5-17.0) <0.001
Lateral epikondyle 9.5(7.0-13.0) 12.0 (10.0-14.5) 0.010
Trochanter 15.53+447 17.63+3.93 0.008
Tibia 16.0 (12.5-19.25)  18.0(15.0-22.0) 0.016

The relationship between the CPRS:S score and PPT
values in the frontal, trapezius, supraspinatus, deltoid,
tibia, lateral epicondyle, and thoracal 2 regions in the
patients with ADHD was analyzed by means of Spear-
man’s test, while values in the trochanter region were
analyzed using Pearson’s test. In the ADHD with MPH
group, the relationship between CPRS:S scores and PPT
values in the thoracal 2 and deltoid areas were analyzed
using Spearman’s test, while values in the frontal, trape-
zius, supraspinatus, lateral epicondyle, trochanter, and
tibial areas were analyzed with Pearson’s test. In the
ADHD without MPH group, the relationship between
CPRS: S scores and all PPT values was analyzed using
Spearman’s test.

Results

One hundred twenty-three individuals were included in
the study, with 41 age- and gender-matched participants
in each group. The average age was 10 (8.0-12.25) years.
Each group consisted of 11 (26.8%) girls and 30 (73.2%)
boys. Mean CPRS-R:S scores were 42.11+18.72 for all
ADHD patients, 47.34+£18.38 in the ADHD without
MPH group, and 36.87+17.77 in the ADHD with MPH
group.

Chronic pain was present in 34 (41.46%) of all ADHD
patients, in 19 (46.34%) members of the ADHD without
MPH group, 15 (36.58%) of the ADHD with MPH group,
and 19 (46.34%) of the healthy control group. No statis-
tically significant difference was observed between the
three groups in terms of the presence of chronic pain
(p=0.743).

Pain severity was 50 (30.0-50.0) mm in both the ADHD
without MPH and ADHD with MPH groups, compared
to 40.0 (40.0-50.0) mm in the healthy control group. No
statistically significant difference in pain severity was
observed between the two ADHD groups (p=0.907).

The analysis results of between all ADHD patients and
the healthy controls in terms of PPT values are given in
Table 1.

Measurements and comparisons between the three
groups’ PPT values are given in Table 2.
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Table 2 Comparison of Pain Pressure Thresholds
Area PPT (gr/cm? p*

ADHD without ADHD with MPH Healthy Control ADHD without MPH ADHD with ADHD with-

MPH vs. ADHD with MPH MPH vs. Healthy out MPH

Control vs. Healthy
Control

Frontal .0 (4.5-9.0) 8.5(6.0-11.75) 0(7.0-11.0) 0.013 0.115 <0.001
Trapezius .0 (4.75-9.25) 9.5 (6.25-12.25) 13.0(10.0-15.0) 0.020 0.002 <0.001
Supraspinatus .0 (5.0-10.25) 10.0 (6.5-12.75) 3.0(10.5-15.0) 0.077 0.001 <0.001
Thoracal 2 .0 (4.0-10.5) 8.5(6.25-12.0) .0 (8.0-12.0) 0.025 0.657 <0.001
Deltoid .5(6.0-13.0) 12.0 (8.0-14.5) 14.0 (10.5-17.0) 0.078 0.007 <0.001
Lateral epicondyle 8.0 (6.0—12,75) 11.0 (7.25-13.0) 12.0(10.0-14.5) 0.086 0.030 <0.001
Trochanter 13.81£5.99 15.04£4.30 16.97+4.22 0.167 0.178 0.017
Tibia 16.5(11.5-20.0) 16.0 (13.75-18.0) 18.0(15.0-22.0) 0.090 0.037 0.036

*=A significant p-value was accepted as <0.016 according to Bonferroni correction

No relationships were determined between CPRS:S
scores and PPT values in the frontal, trapezius, supra-
spinatus, deltoid, trochanter, tibia, lateral epicondyle,
or thoracal 2 regions in the ADHD patients (p=0.739,
0.992, 0.969, 0.981, 0.075, 0.311, 0.921, and 0.812, respec-
tively). No relationships were observed between CPRS:S
scores and PPT values in the thoracal 2, deltoid, frontal,
trapezius, supraspinatus, lateral epicondyle, trochanter,
or tibia areas in the ADHD with MPH group (p=0.700,
0.831, 0.745, 0.823, 0.827, 0.867, 0.250, and 0.532, respec-
tively). Finally, no relationships were found between
CPRS:S scores and PPT values in the frontal, trapezius,
supraspinatus, thoracal 2, deltoid, lateral epicondyle, tro-
chanter, or tibia areas in the ADHD without MPH group
(p=0.079, 0.365, 0.332, 0.808, 0.922, 0.395, 0.121, and
0.520, respectively).

Discussion

This study compared the presence and perception of
chronic pain, and pain thresholds using the pressure pain
test in children with ADHD and healthy controls and
examined the relation of MPH treatment on these param-
eters. The presence of chronic pain and pain perception
were similar between the groups. Children with ADHD
had lower pain thresholds than the healthy controls.
However, lower regional pain thresholds were observed
in the ADHD group without MPH compared to both the
healthy control and ADHD with MPH groups. Although
the pain thresholds of the ADHD with MPH group were
regionally lower than those of the healthy controls, low
pain thresholds were observed in fewer regions com-
pared to the ADHD without MPH group.

To the best of our knowledge, this study is the first to
evaluate both chronic pain perception and pain thresh-
olds in children with ADHD using the pressure pain test
applied to eight parts of the body. This study contributes
to the literature by showing that pain thresholds are low
in children with ADHD and supports previous research
focusing on adults [12, 30]. Similarly to these studies,

children with ADHD were more sensitive to pain sensa-
tion, and MPH may help normalize the pain experienced
by these individuals by raising their pain thresholds.
However, our findings were inconsistent with some pre-
vious studies assessing pain thresholds. Scherder et al.
reported that children with ADHD exhibited lower pain
perception than their healthy siblings. In that study, sib-
lings were enrolled instead of healthy controls, and psy-
chiatric disorders other than ADHD were not excluded in
the siblings [28]. Northover et al. found that ADHD may
be associated with high pain thresholds. However, that
study compared pain sensitivity in children with ADHD
with and without diagnoses of comorbid conduct disor-
der, and no healthy control group was enrolled. It was not
therefore possible to determine whether individuals with
ADHD have lower or higher pain sensitivity. However,
the association between ADHD severity and higher pain
sensitivity in that study is compatible with our own find-
ings concerning the disorder [29]. However, the present
study found no relation between symptom severity and
pain thresholds. Studies with larger sample sizes are now
needed to clarify this relationship.

Scarce and inconsistent findings have been reported
regarding changes in pain perception in children with
ADHD. Among the previous studies evaluating pain
perception in ADHD, Scherder et al. found no differ-
ence in pain perception compared to controls, a finding
consistent with the present study [28]. A different study
evaluating the effect of MPH treatment on pain percep-
tion found that children and adolescents with ADHD
without MPH treatment exhibited lower pain perception
compared to both healthy controls and ADHD patients
treated with MPH [39]. The difference may be attribut-
able to methodological differences in the assessment of
pain perception. Wolff et al. did not exclude additional
psychiatric disorders in their study, and used parental
ratings to assess pain perception. However, external rat-
ings may not be accurate since pain is a subjective per-
ception and cannot be accurately evaluated by someone
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other than the individual concerned (31). At the same
time, in that study, children with ADHD were asked to
estimate the perceived severity of pain deriving from
painful events experienced in the previous three months.
The present study evaluated the perceived severity of
chronic pain (persisting for more than three months)
experienced by children with ADHD without additional
psychiatric disorders. As children with ADHD were still
experiencing this pain, it may be assumed that less mem-
ory bias was involved in determining the perceived sever-
ity of pain. However, the suggestion in that study that
MPH increases the perception of pain cannot be com-
pletely excluded in the present research, because we did
not consider the duration of medication use in the chil-
dren in the treatment group. The use of medication may
have normalized pain perception in children with ADHD.
A higher prevalence of chronic pain was observed in
women diagnosed with autism spectrum disorder (ASD)
and/or ADHD in one study [31]. The fact that only
women were selected in that study and that diseases that
may affect pain perception, such as ASD, were included
may explain the discrepancy in the present study.

Deficits in time perception [40], emotional percep-
tion skills [41], and self-awareness of cognitive functions
have been reported in children with ADHD [42, 43]. Boys
with ADHD tend to exaggerate their performances in
order to maintain a positive self-image [44]. Our study
found a lower pain threshold in the ADHD group, which
may have led children with the disorder to report more
chronic pain perception. However, pain perception was
similar between the groups in the present study. This may
be attributable to the low awareness of sensory percep-
tion in children with ADHD. Another explanation may
involve an effort to underestimate their pain, similar to
the positive bias in children with ADHD concerning their
competence.

The low pain threshold in ADHD may be co-pres-
ent with the etiological consequences of the disorder.
First, dysfunction of the locus coeruleus (LC) has been
described in ADHD through a defect in the number of
noradrenergic receptors [45]. A deficiency in the LC/
noradrenergic system [46], part of the pain system [47]
and which exhibits pain-suppressive properties, may
play a role in the reduced pain threshold in ADHD [28].
Second, dopamine has been shown to affect the stages of
pain processing [21]. It has been suggested that dysfunc-
tion of dopamine pathways in ADHD [48] may lead to
changes in pain thresholds. Third, corticotropin-releasing
hormone (CRH), secreted by the hypothalamic-pituitary-
adrenal (HPA) system, exhibits an analgesic effect [49].
The decreased CRH activity due to the hypoactive HPA
axis observed in ADHD [50] may lead to a lower pain
threshold. Dysfunction in these three pain-related sys-
tems may cause children with ADHD to be more sensitive
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to painful stimuli by lowering the pain threshold. Stud-
ies have reported that individuals who have experienced
significant pain in their lives have a lower tolerance to
cold pain [51]. Individuals with ADHD are more likely to
experience painful situations due to suffering more acci-
dents and greater exposure to medical procedures [52].
The greater pain experiences in children with ADHD may
increase pain sensitivity by lowering the pain threshold.

The model of the vigilance regulation in ADHD
(hypoarousal hypothesis) interprets patients’ hyperac-
tivity and sensory input seeking as an autoregulatory
attempt to balance wakefulness by creating a stimulating
environment. Hypoarousal in ADHD has mainly been
demonstrated by means of skin conductance and electro-
encephalography [53]. The low pain threshold in ADHD
may make these patients more sensitive to painful stimuli
due to autoregulatory sensory seeking. Stimulants effec-
tively reduce attention deficits and sensation-seeking
behavior in individuals with ADHD [54, 55]. This may
explain the change in pain threshold in our ADHD group
treated with MPH.

In the present study, the pain thresholds of the ADHD
with MPH group were higher than those of the group
not receiving MPH. The analgesic effect of MPH treat-
ment has been reported in several chronic pain condi-
tions [56, 57]. In a recent randomized placebo-controlled
trial, MPH was found to cause an increase in the cold
pain threshold in healthy men [58]. Studies have shown
that dopamine agonists such as amphetamine cause opi-
oid secretion in healthy individuals [59, 60]. The release
of opioids after stimulants in children with ADHD may
explain the antinociceptive effect and the change in pain
threshold in the treatment group. MPH can also inhibit
norepinephrine reuptake in addition to the dopaminergic
system [61]. The analgesic effects of drugs with norepi-
nephrine reuptake inhibitor properties [62] may explain
the difference in the pain threshold in the ADHD with
MPH group. However, the higher pain threshold value in
the ADHD group receiving MPH may also be due to the
drug’s general therapeutic effect [12]. The increase in the
ability to maintain performance of an activity and task
with treatment in individuals with ADHD may explain
the change in pain threshold.

The particular strengths of this study are that pain
thresholds were measured using induced pain, and that
the clinician who measured this was blinded to the study
groups. Research has emphasized that MPH affects pain
perception and thresholds in ADHD, and this effect
should be evaluated [12, 29]. The fact that the treat-
ment-naive ADHD group in the present study had never
used MPH before because they had not been previously
diagnosed showed that the change in pain threshold in
ADHD was independent of the drug’s therapeutic effect.
Other strengths of this study are that it considered the
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patients’ medication use status and excluded those with
additional psychiatric disorders, in contrast to other
studies of pain in ADHD.

However, this study also has a number of limitations.
Pain threshold and pain perception are distinct con-
cepts. This study evaluated pain perception in chronic
pain and pain thresholds with induced pain. Investigating
pain perception during induced pain may lead to a bet-
ter understanding of these pain-related variables. Using
physiological measures (e.g., electrodermal activity) to
assess sensitization to induced pain may yield a better
understanding of pain perception changes in children
with ADHD. Pain thresholds may vary due to exposure
to external events, such as harsh parental discipline and
peer bullying [29]. Experiencing the pain of social rejec-
tion, exclusion, or loss involves the same neural areas
that process physical pain [63]. The relationship between
pain perception and ADHD should be evaluated by con-
sidering gender and the type of ADHD, and also comor-
bid psychiatric conditions. Future research should be
designed to take these factors into account.

Conclusions

The findings of this study show that children with ADHD
have a low pain threshold, and that MPH may raise this.
Experimental investigation of the dopaminergic and opi-
oid systems in the brain will provide a better understand-
ing of pain changes in ADHD. Families and clinicians
must be aware of situations that may cause pain in chil-
dren with ADHD. These patients’ low threshold for pain
may lead them to experience more pain. Finally, the fact
that children with ADHD do not report pain to painful
stimuli does not necessarily mean that they do not expe-
rience it.
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