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Abstract

Objective: A complex relationship exists between mood
and pain, which is supported by different pain tolerance in
clinically depressed patients compared to healthy people.
In the present study we aimed to investigate pressure pain
threshold (PPT) in unipolar and bipolar depressed patients
and assess any differences between these two diagnoses.

Method: This study included 40 patients diagnosed with
unipolar depression and 89 patients diagnosed with bipolar
depression according to DSM-IV criteria, also 40 healthy,
age and gender-matched subjects without any known
disease that could affect pain threshold were included in the
study as a control group. PPT for mechanical pressure was
examined by a handheld algometer at three body points.
Student’s t-test and analysis of variance was used to assess
statistical differences between groups. The predictive level
was investigated by univariate and multivariable linear
regressions.

Results: Depressed patients had significantly higher PPT
than that in controls, and bipolar depressed patients had
significantly higher PPT than that in unipolar depressed
patients. PPT was also significantly associated with gender
and use of anticonvulsant drugs.

Conclusion: Bipolar patient group was observed to have
higher pain thresholds than unipolar depression and control
group in this study. Therefore, better understanding of the
pain risk and burden of this group is an important step in
improving the clinical outcomes of these patients.
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Introduction

Pain is described as an unpleasant sensory and emo-
tional experience in association with potential or real
tissue injury or described in terms of such damage; pain
may also be described as acute or, if persisting longer
than 3 to 6 months, as chronic [1]. A reciprocal associa-
tion exists between emotions and pain such that inter-
actions between mood and pain may vary from person
to person or within the same individual across time in
daily life [2].

Pain threshold is the minimal stimulus at which pain
is perceived by an individual. Pain tolerance refers to
the maximum duration of experiencing a painful stimu-
lus, beyond which pain is no longer bearable [3]. Pres-
sure pain threshold (PPT) reflects pain sensitivity and
can be quantitatively measured using a mechanical or
electronic pressure algometer [4], which has been re-
ported to be a reliable, objective instrument [5,6]. Trig-
ger points in the neck and shoulders are commonly
used for measuring PPT, but PPT can also be measured
in muscles without trigger points [7]. Assessing PPT at
multiple points provides better reliability, particularly
when all measurements are performed by the same ex-
aminer [5,8]. Furthermore, repeated algometric meas-
urement does not change pain thresholds in healthy
muscles [8].

Pain perception is thought to be the most important
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mechanism of pain experience [9]. Pain perception and
threshold show complex interactions with psychiatric
and neuroendocrine stimuli; neurochemical and neu-
rohormonal factors that control pain are thought to be
affected by mental states. Specifically, a complex rela-
tionship has been proposed between pain and depres-
sion [9,10]. Several studies have investigated PPT and
pain tolerance in depression, and depressed patients
were found to have significantly lower PPT than that in
healthy controls [10-12]. Following electroconvulsive
therapy, both PPT and pressure pain tolerance values
increased in depressed patients [10,12]. To the best of
our knowledge, no study has compared PPT between
unipolar and bipolar depression. Thus, the present
study aimed to investigate PPT during depressed and
remission periods in unipolar and bipolar depressed pa-
tients and assess any differences.

Methods
Study group

Forty patients diagnosed with unipolar depression
and 89 patients diagnosed with bipolar depression were
recruited from the mood disorders outpatient clinic of
Erenkdy Psychiatry and Neurological Diseases Training
and Research Hospital, Istanbul, Turkey. Patients un-
der treatment and diagnosed after a detailed clinical
examination and structured interviews (the Structured
Clinical Interview for DSM-IV Axis | Disorders: SCID-I)
by experienced psychiatrists (authors) were included
in the study. The control group comprised 40 healthy,
age and gender-matched subjects without any known
disease that could affect pain threshold. Exclusion cri-
teria were patients below 18 years of age and with a
history of acute or chronic metabolic, rheumatologic,
neurological or endocrinological disease; alcohol abuse;
mental retardation; cognitive impairment or any other
psychiatric disease or any drug treatment that could af-
fect pain perception. Patients were not simultaneously
participating in any other studies. The study was ap-
proved by the local ethical committee, and all patients
provided oral and written informed consent before par-
ticipating.

Study design

PPT for mechanical pressure was examined by a
handheld algometer through a circular, rubber-coated
pressure probe (1 cm?). The trials were performed while
the participants were instructed to lie down with their
eyes closed. Participants were asked to report the onset
of pressure pain. To assess PPT, three different points
were selected: i) Proximal trapezius muscle; ii) Tibia and
iii) Olecranon. The probe was pressed perpendicularly
on the skin over the target structure. The pressure was
increased by the investigator at a constant rate of 1
kg/s until the subject signalled pain. Three trials were
performed. After each trial, the footplate was moved
slightly distally or proximally from the pre-existing
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pressure point to minimise local sensitisation. The mean
value from the three trials was used as the threshold
pressure. The trials were performed by the same
investigator under similar physical conditions.

Statistical analysis

Statistical analysis was performed using SPSS ver-
sion 22.0 software. Prior to analysis, the Kolmogorov
Smirnov test was used to assess the distribution of the
data. The mean, standard deviation, median, frequency
and ratio values were used as descriptive statistics of
the data. The statistical significance of between-group
differences was assessed using the Student’s t-test and
analysis of variance. The predictive level was investigat-
ed by univariate and multivariable linear regressions. P
values < 0.05 were considered statistically significant.

Results

The bipolar depression group included 63 female
and 26 male patients with a mean age of 44.7 + 13.3
years, whereas the unipolar depression group included
26 female and 14 male patients with a mean age of 47.2
1 14.2 years. The control group included 24 females and
14 males with a mean age of 41.3 + 8.9 years. In the two
depressed groups, 38 patients currently had depression
(29.4%), and 91 patients (70.6%) were in remission.
Fewer patients in the unipolar depression group (35%)
were in remission compared with those in the bipolar
depression group (86.5%). In the unipolar depression
group, 36 patients (90%) were receiving antidepressant
treatment, and 4 patients (10%) were receiving antie-
pileptic treatment. In the bipolar depression group, 49
patients (55.1%) were receiving antidepressant treat-
ment, 19 patients (21.3%) were receiving lithium treat-
ment and 51 patients (57.3%) were receiving antiepilep-
tic treatment; some patients were taking multiple types
of medication.

Of the three points used to measure PPT, PPT at
the tibia was significantly higher in the bipolar depres-
sion group than in the unipolar depression and control
groups (p < 0.05). At the trapezius muscle, PPT was sig-
nificantly higher in both the unipolar and bipolar de-
pression groups than in the control group (p < 0.05);
PPT at the trapezius muscle did not differ significantly
between the unipolar and bipolar depression groups (p
> 0.05). At the olecranon, PPT was significantly higher
in the bipolar depression group than in the unipolar de-
pression and control groups (p < 0.05); PPT at the elbow
did not differ significantly between the unipolar depres-
sion and control groups (p > 0.05). Total PPT was sig-
nificantly higher in the bipolar and unipolar depression
groups than in the control group (p < 0.05). In addition,
total PPT was significantly higher in the bipolar depres-
sion group than in the unipolar depression group (p <
0.05, Table 1).

In this study, PPT was significantly lower in women
than in men (p = 0.00) when patients in the unipolar
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Table 1: Total PPT was significantly higher in the bipolar depression group than in the unipolar depression group.

Control Group Unipolar Bipolar P Value
Depression Depression
PPT
Tibia Mean + SD 26.4+80 30.7+8.6 35.7+94
Median (Min-Max) 25 15.0-52.0 30 19.0-52.0 36 |8.0-63.0 0.00~
Trapezius Mean £ SD 18573 25.1+8.5 27.5+8.3
Muscle Median (Min-Max) 16 | 10.0-43.0 25 5.0-44.0 27 8.0-520 0.00~
Olecranon Mean + SD 225+6.2 275+ 8.1 32.6+101
Median (Min-Max) 21 16.0-43.0 28 14.0-44.0 32 12.0-55.0 0.00~
Total Mean + SD 67.3+18.3 83.3+195 95.8+£21.7
Median (Min-Max) 63 |51.0-138.0 82 46.0-120.0 94 38.0-150.0 0.00~
PPT: Pressure Pain Threshold; AANOVA (Turkey test).
Table 2: Mean PPT was significantly higher in patients using anticonvulsant drugs.
PPT
Min-mam Medium Mean * SD P value
Gender Woman 38-134 83 83.6£21.3 0.00
Man 58 - 150 100 100.5+22.3
State Depression 56 - 126 90 91.2+18.1 0.73
Remission 38-150 92 92.3+23.2
Antidepressant Usage Yes 38-148 89 88.6 £ 20.8 0.93
No 45 - 150 92 88.6 +25.5
Lithium Usage Yes 45-148 97 97.1+259 0.08
No 38-150 88 8741222
Anticonvulsant Usage Yes 45 -150 94 95.5+21.8 0.01
No 38-138 82 84.7+22.6

PPT: Pressure Pain Threshold; Independent t-test.

Table 3: Were again found to have a significant and indepen-
dent effect on PPT.

Univariate Multivariate
Model Model
B Pvalue B P value
Age 0.06 0.43
Gender 0.34 0.00 0.27 0.00
State 0.02 0.79
Antidepressant usage 0.00 1.00
Lithium usage -0.14  0.09
Anticonvulsant usage |-0.23 | 0.01 -0.17 1 0.05

Linear Regression.

and bipolar groups were stratified according to gender
(89 women, 40 men). When patients were stratified
according to the depression and remission status, there
was no significant difference in PPT between the two
states (p > 0.05). While PPT did not significantly differ
with antidepressant or lithium use (p > 0.05), it was
observed that the mean PPT was significantly higher in
patients using anticonvulsant drugs than in those who
did not (p =0.01, Table 2).

To investigate the predictive effect of age, gender,
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disease status and use of antidepressant, lithium or
anticonvulsant drugs on PPT, a univariate regression
model was initially established. In the model, gender (B
= 0.34, p = 0.00) and use of anticonvulsant drugs (B =
-0.23, p = 0.01) showed a significant effect on PPT. The
same variables were then examined in a multivariate
model, wherein gender (B = 0.27, p = 0.00) and use of
anticonvulsant drugs (B = -0.17, p = 0.05) were again
found to have a significant and independent effect on
PPT (Table 3).

Discussion

This is the first study to compare the pain threshold
between patients with unipolar depression and those
with bipolar depression and to examine the differences
with healthy controls. There is evidence that there is a
close relationship between pain regulation and various
psychiatric disorders, that mood affects pain perception
and pain tolerance and particularly that pain is an impor-
tant characteristic of depression [13,14]. Clinical obser-
vations in patients suffering from depression and those
suffering from chronic pain have indicated that the two
conditions are interrelated [15-17]. The pain-depression
association is also supported by a neuroinflammatory
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link because increased values of IL6, IL13 and BDNF are
found in both [18,19]. Studies evaluating pain threshold
in patients diagnosed with depression have shown dif-
ferent results. Some studies have shown elevated pain
threshold in patients with depression [20,21], whereas
others have shown decreased pain threshold in these
patients [12,22]. Although the relationship between
pain threshold and depression remains unclear, the
above-mentioned findings suggest that pain percep-
tion in patients with depression is different from that in
healthy controls. In our study, total pain threshold was
significantly higher in the bipolar and unipolar depres-
sion groups than in the healthy control group. This re-
sult is consistent with those of a similar previous study.
Davis, et al. compared 76 patients with bipolar and
unipolar mood disorder with 48 control subjects using
the psychophysical pain assessment method involving
both pain threshold and signal perception analyses and
found that the patients were more analgesic than con-
trol subjects [23].

In this study, when the pain thresholds were com-
pared between patients with bipolar depression and
those with unipolar depression, the total pain threshold
was significantly higher in the bipolar depression group
than in the unipolar depression group. Only few studies
have evaluated pain perception in bipolar disorder, par-
ticularly comparing pain threshold in bipolar and unipo-
lar depression, and our results differ from those of some
studies on mood disorders. In a study evaluating ther-
mal pain sensitivity in bipolar and depressed individuals,
it was reported that the bipolar disorder group did not
significantly differ from the major depression or control
groups in terms of sensory differentiation [24]. Howev-
er, by definition, pain is always considered subjective;
it depends on emotional and cognitive factors and is
also influenced by long-term changes in the emotional
state. In patients with bipolar disorders, a physiological
dysfunction may affect the transmission of pain stimuli.
A number of mechanisms modulate the processing of
mood and noxious information, and psychiatric disorder
processes may affect neuro-psychobiological systems in
pain signalling regulated by adrenergic, serotonergic
and opioidergic activities [9].

A significant portion of the literature indicates that
patients suffering from chronic pain have higher rates
of depression and anxiety symptoms than those with-
out chronic pain [25,26]. Nevertheless, the prevalence
of chronic pain in patients with severe mental illnesses
such as schizophrenia and bipolar disorder has received
little attention [27,28]. Patients with mental illnesses
such as schizophrenia and bipolar disorder are at a high
risk for painful physical illnesses including cardiopulmo-
nary diseases, metabolic diseases, bone diseases, viral
infections and cancer [29,30], and pain is associated
with the worsening of psychiatric symptoms in these
patients [27]. Furthermore, such patients are more
likely to experience pain-related conditions than those
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without these illnesses; at the same time, they are less
likely to receive adequate care to manage this [29,31]. A
recent systematic review has shown that patients with
schizophrenia, who have a higher pain threshold than
the general population, have a lower prevalence of pain
than those with other psychiatric disorders, particular-
ly bipolar disorder [32]. However, to date, individuals
diagnosed with bipolar disorder have been considered
to have a lower probability of receiving medical assis-
tance, but the data evaluating pain perception are lim-
ited [28]. A systematic review that assessed the prev-
alence of pain in bipolar disorder in a large-scale me-
ta-analysis revealed that individuals with bipolar disor-
der have higher levels of pain than healthy controls [33].
Although bipolar patient group was observed to have
higher pain thresholds than unipolar depression and
control group in this study, these patients have a high-
er pain level than the general population, and a better
understanding of the pain risk and burden of this group
is an important step in improving the clinical outcomes
of these patients. In addition, bipolar disorder leads to
serious deficits in global functioning and is considered
by the World Health Organisation (WHO) to be a Top
10 cause of disability across the world. Studies have re-
ported that chronic pain affects function and quality of
life negatively in these patients [34,35]. Especially in the
bipolar group, which is a chronic disease, we think that
accurate assessment of the pain may increase the qual-
ity of life and functionality of the patients.

Gender-related differences in experiencing both
clinically and experimentally induced pain have been
reported [36-38]. In particular, women are at a greater
risk for developing chronic pain disorder and more sus-
ceptible to pain stimuli under laboratory conditions than
are men [39]. Various mechanisms have been proposed
to explain these gender differences, including psychoso-
cial factors such as sex role [40], pain coping strategies
[41] and mood [42], as well as familial factors [43] and
sex hormones [44]. Similarly, studies on patients with
depression have found lower pain thresholds in women
with depression have [13,20]. In our study, which evalu-
ated pain thresholds in unipolar and bipolar depression,
we found that pain threshold was significantly lower in
women than in men. Similarly, in a study by Davis, et al.
examining pain thresholds in patients with affective dis-
ease, men with depression were found to be significant-
ly more analgesic than women with depression [23].

When the patient group was divided into two groups
as depression and remission, no cross-sectional differ-
ence was observed in terms of pain threshold in pa-
tients in both groups. In addition to studies reporting
that pain threshold returns to normal values after the
depressive symptoms are relieved in patients with de-
pression [20,45], Gormsen, et al. compared pain thresh-
olds before and after ECT treatment in patients with
depression and reported no significant differences [10].
However, Davis, et al. suggested that patients with both

e Page 4 of 7 e



https://doi.org/10.23937/2469-5866/1410028

DOI: 10.23937/2469-5866/1410028

ISSN: 2469-5866

unipolar and bipolar disorders have reduced experi-
mental pain sensitivity, which is relatively independent
of mood [23]. We believe that there is a need for con-
trolled and longitudinal studies to make a more detailed
assessment in this regard.

In our study, we aimed to evaluate the effect of
medication used by the patient group on pain threshold
and found that pain threshold did not differ between
patients who used antidepressant drugs and lithium
and those who did not. It has been reported that pain
and depression are interrelated with one or several bi-
ological mechanisms and changes in the serotonergic
and catecholaminergic neurotransmission are proba-
ble candidates for neurochemical mechanisms that are
common between pain and depression [45]. Tricyclic
antidepressants have been used for several years to re-
lieve various types of neuropathic pain in patients with
chronic pain with or without clinical depression, and
serotonin and noradrenaline reuptake inhibitors are
known to relieve pain in painful neuropathy [12]. How-
ever, a review on mood stabilising drugs concluded that
there is no evidence that monoamine oxidase inhibitors
or lithium carbonate has an analgesic effect on experi-
mental or acute clinical pain [46]. In the same review,
it was concluded that although antidepressants had an
analgesic effect in chronic pain, the evidence for anal-
gesic effects in experimental or acute clinical pain was
contradictory [47]. In our study, we evaluated the effect
of anticonvulsants, which are another type of medica-
tion used by patients, on pain threshold and found that
pain threshold was significantly higher in patients using
anticonvulsant drugs than in those not using anticon-
vulsant drugs and the use of anticonvulsant drugs pre-
dicted the increase in pain threshold in the regression
model established. Anticonvulsants are effective drugs
for the treatment of trigeminal neuralgia, diabetic neu-
ropathy and migraine recurrence [48]. Phentoine [49],
carbamazepine [50] and valproic acid [51] are used in
the treatment of neuropathic pain, with a proven effect.
The effect of anticonvulsant drugs on pain occurs via the
stabilisation of pre-synaptic neuronal membranes by
blocking the activity of sodium channels, reducing the
release of excitatory neurotransmitters and reducing
the spontaneous firing of damaged or healing nocice-
ptive fibres.

Limitations

The main limitation of this study was a possible inter-
action between the pain perception and drugs used by
patients during the study. Patients received mood stabi-
lisers and antidepressant medications during the study
period. Previous clinical studies have shown that mood
stabilisers, antidepressants, benzodiazepines and antip-
sychotic drugs have analgesic effects [52,53]. Because
psychotropic drugs may have an effect on pain sensitivi-
ty, it is important to assess the likelihood of the present
results reflecting such drug effects; however, the dis-
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continuation of patient medication for research purpos-
es is unethical. In particular, the use of mood stabilising
drugs only in the bipolar disorder patient group may
also have affected the results. Because mood stabilising
agents have analgesic properties, an effect on pain sen-
sitivity can be expected. There is a need for controlled,
longitudinal studies to determine the relative effects of
psychiatric medicines on patients’ pain experience.
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