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Purpose: The purpose of this study was to further explore the association of pain intensity and sensitivity with suicidal ideation in
adolescents with depressive disorder by comparing the differences in pain intensity and sensitivity between adolescent patients with
depressive disorders and healthy controls.

Patients and Methods: A consecutive enrollment method was used to select 158 adolescent patients with depressive disorders from
three hospitals in Anhui Province as the MDD group, and 47 healthy adolescents were recruited as the Control group. The subjects’
suicidal ideation was assessed using the Positive and Negative Suicide Ideation scale (PANSI), and the intensity of somatic pain was
assessed using the Numerical Rating Scale-11 (NRS-11). Subjects were assessed for forearm and tibial pain sensitivity using a hand-
held pressure pain instrument, and experimental pain sensitivity measures included pressure pain threshold (PPT) and pressure pain
tolerance (PTO). Differences in pain intensity and sensitivity between the MDD group and the Control group were compared, and the
association of pain intensity and sensitivity with suicidal ideation was analyzed.

Results: The incidence of physical pain in adolescent depressive disorder was higher at 88.6%, which was significantly higher than
the Control group (P<0.001), and the pain intensity in the MDD group (3.77+2.48) was significantly higher than the Control group
(0.617+0.99) (P <0.001).The Pain tolerance was significantly higher in the MDD group (forearm 105.37 + 41.46; tibia 121.29 + 41.60)
than in the Control group (forearm 91.92 + 37.62; tibia 105.47 + 35.52) (P < 0.05).Linear regression analysis showed that the greater
the pain intensity and pain tolerance, the higher the total PANSI score.Binary logistic regression showed that pain intensity was an
influencing factor for suicidal ideation.

Conclusion: Adolescents with depressive disorders have higher pain intensity and lower pain sensitivity than healthy adolescents.
Increased pain intensity and pain tolerance were positively correlated with suicidal ideation.

Keywords: adolescents, depressive disorder, pain intensity, pain sensitivity, suicidal ideation

Introduction

Depressive disorder is a common illness that severely limits psychosocial functioning and reduces quality of life, The World
Health Organization predicts that by 2030 depressive disorders will be the number one cause of disease burden globally.' The
prevalence of depressive disorders among 13 to 18-year-olds is 11%, according to the American epidemiological survey.”
Adolescence is a period of rapid social, emotional, and cognitive development, and a time of high prevalence of depressive
disorders,” Depressive disorders not only seriously affect adolescents’ physical and mental health and social functioning, but
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are also a high risk factor for suicidal behavior.* Patients with depressive disorders are prone to pain, and frequent pain may
lead to depression risk’ increase and act as a stressor to exacerbate depressive symptoms.®

The experience of pain is subjective and stems from personal experiences early in life and is influenced by genetic,
gender, social, cultural, and psychological factors. Two-thirds of people with major depressive disorder experience at least
one type of chronic pain.” Some of these patients present to non-psychiatric clinics with only somatic symptoms, leading
to misdiagnosis or underdiagnosis and delayed treatment.Patients with depressive disorders that are associated with pain
have 20% more visits to the doctor than those without pain, and are more expensive to treat.®* Most adolescents who self-
injure have no or low pain during self-injury,” which manifests itself as reduced sensitivity to pain.Pain sensitivity can be
measured by experimental methods.The contents of experimental pressure pain sensitivity tests include pressure pain
threshold(PPT) and pressure pain tolerance(PTO),'" pain threshold refers to the minimum stimulus intensity that the
individual can perceive the pain, and pain tolerance refers to the maximum pain stimulus intensity that the individual can
withstand.'" Greater values of pain threshold and tolerance indicate lower pain sensitivity, while otherwise, smaller pain
threshold and tolerance values indicate higher pain sensitivity. There are conflicting studies on pain sensitivity in patients

12715 while other studies have

with depressive disorders, with some studies showing lower pain sensitivity in patients,
found patients to have higher pain sensitivity,'® 2 Experimental pain was assessed in the following patterns: stress pain,
electrical pain stimulation, ischemic pain, hot and cold pain, and chemical pain,'* these different findings may be related
to different methods of testing for pain sensitivity.

Suicide is the second leading cause of death among 15- to 19-year-olds,>' The prevalence of suicidal ideation in
adolescents is 10.72%-12.1%,4‘22 Suicidal ideation refers to the intention to hurt yourself, but not to form a suicide plan,
there is no action to prepare and actual harm their own behavior. Suicidal ideation is often the early psychological
activity of suicidal behavior, and the risk of attempted suicide is highest 1 year after suicidal ideation,” so identifying
risk factors for suicidal ideation can provide targeted information for suicide prevention efforts. The interpersonal
psychology theory of suicide proposes that suicidal individuals acquire suicidality by decreasing their fear of death
and increasing pain tolerance.”* Studies have shown that individuals with suicidal and self-injurious behaviors exhibit
higher pain threshold and tolerance.''*>® Several studies have confirmed a significant association between pain and
suicidal behavior,”’ >’ In a survey conducted by the Canadian National Bureau of Investigation, suicidal ideation was
twice as high in chronic pain patients as in the general population.>* However, the relationship between pain intensity and
suicidal ideation in adolescent depressive disorder is not clear.

Although previous studies have linked suicidal behavior and pain symptoms in patients with depressive disorders, it is
not clear whether this association also exists in adolescents with depressive disorders, there are few studies on the
relationship between pain sensitivity and suicidal ideation in Chinese patients with depressive disorders, and the brain is
highly developed throughout adolescence, therefore, it is necessary to carry out research on the adolescent group.The
present study aimed to further explore the association of pain intensity and sensitivity with suicidal ideation in
adolescents with depressive disorder by comparing the differences in pain intensity and sensitivity in adolescents with
depressive disorders with those in healthy adolescents.To this end, we propose the following hypothesis: adolescents with
depressive disorders have higher physical pain intensity and lower pain sensitivity than the general adolescent popula-
tion; At the same time, the greater the intensity of physical pain and the lower the sensitivity of pain, the greater the
suicidal ideation.

Material and Methods

Participants

From August 2021 to September 2023, outpatient and inpatient depression disorders were recruited from Chaohu
Hospital of Anhui Medical University, the Second Affiliated Hospital of Anhui Medical University, and Fuyang Third
People’s Hospital by consecutive enrollment.Structured clinical interviews were conducted with patients by two
professionally trained attending psychiatrists with undergraduate and higher degrees in accordance with the Diagnostic
and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5), after the diagnosis of depressive disorder, the
subjects were assessed with the related scale.The inclusion criteria were: (1) meeting the DSM-5 diagnostic criteria for
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depressive disorder; (2) age 12—18 years; and (3) being able to understand the questionnaire.Exclusion Criteria: (1) In
recent one year, patients with severe physical disease, infectious disease and immune system disease, such as epilepsy,
tumor, heart disease, brain organic disease and other diseases that can cause physical pain; (2) patients with other mental
disorders were diagnosed at any time before enrollment, (3) patients receiving painkillers and non-steroidal anti-
inflammatory drug therapy in the first 2 weeks of the study; (4) the patients with skin damage, redness, swelling or
infection were unable to cooperate with the evaluation or non-cooperation. A total of 158 patients were ultimately
recruited, including 86 from psychiatric outpatients and 72 from inpatients.

After both the recruitment information of the Control group was released through online channels such as public
accounts and offline channels, a total of 57 adolescents who had routine health examination in hospitals were recruited in
this study. Inclusion criteria: (1) no severe organic diseases in the last 1 year, such as epilepsy, tumor, heart disease, brain
organic diseases and other diseases that may cause physical pain; (2) no history of mental disorders or family history of
mental disorders, (3) age 12—18 years, (4) no history of neurodegenerative or neurovascular diseases, (5) no physical
defects, and can complete pain stress test; (6) be able to understand the questionnaire.

First, the informed consent was obtained from the parents. After obtaining the approval, all the participants and their
parents signed the informed consent form and fully understood the purpose of the study.The study was approved by the
Ethics Committee of Chaohu Hospital of Anhui Medical University (Ethics No.: KYXM-202112-010). All study
procedures were conducted in accordance with the Declaration of Helsinki.

Research Methodology
In this study, a self-administered questionnaire was used to collect general demographic information about the subjects,
including gender, age, whether they were only children, height, and weight.

Depression severity in adolescents with depressive disorders was assessed using the 24-item The Hamilton Rating
Scale for Depression (HAM-D). This scale consists of a total of 24 items, of which 14 items are rated on a 5-point scale
from O (absent) to 4 (very severe), and 10 items on a 3-point scale from 0 (absent) to 2 (severe). HAM-D is divided into
seven dimensions, they were anxiety/somatization (made up of items 10,11,12,13,15, and 17), day/night change (made up
of items 18 only), retardation (made up of items 1,7,8, and 14 only), sleep disorders (made up of items 4.5, and 6),
feelings of hopelessness (made up of items 22.23, and 24), cognitive disorder (made up of items 2,3,9,19,20, and 21
only), and weight (made up of items 16 only).Higher total scores indicate more severe depressive symptoms in patients,
with a total score of 8 to 19 suggesting mild depression, 20 to 34 defined as moderate depression, and >35 suggesting the
presence of severe depression.*?

Suicidal ideation was assessed using the Positive and Negative Suicide Ideation Scale (PANSI).The PANSI scale
consists of two dimensions, they were positive suicidal ideation (made up of 6 items 1,2,6,9,13,14) and negative suicidal
ideation (made up of 8 items 3,4,5,7,8,10,11,12), using a 5-point Likert scale, with scores ranging from 1="never”, 2=
“rarely”, 3="some of the time”, 4“often”, and 5="all of the time”, The higher the score, the higher the degree of suicidal
ideation.'” The PANSI has been shown to have good psychometric properties in adolescent populations, with high
reliability and validity, and can be used to measure the severity of suicidal ideation in adolescent patients.>* In this study,
according to the quartiles of the PANSI total score of adolescents with depressive disorder, they were divided into high
suicidal ideation group (> P,s) and low suicidal ideation group (<P;s).

After the scale was completed, the pain of the patients was assessed by interview, the investigator asked subjects if
they had pain that lasted for at least 6 weeks, and if they did they rated them as having pain.** And subjects’ pain
intensity was assessed using the Numerical Rating Scale-11 (NRS-11), which serves as a validated self-report measure of
pain in adults, which is also widely used in adolescents with chronic pain.Subjects rate the pain they feel from 0 to 10 (0
= no pain, 10 = maximum pain intensity).*> The NRS-11 has good psychometric properties in measuring pain, showing
high sensitivity and stability.*®

After completing general data collection, scale assessment and pain assessment, we tested pain sensitivity using an
experimental pressure pain test method using a handheld pressure pain instrument (FPX 50, Wagner Instruments,
Greenwich, Conn., USA) to assess pain thresholds and pain tolerance.Four locations were selected for the study as
pressure pain test points: bilaterally at the brachioradialis muscle on the lateral forearm and bilaterally at the medial
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border of the tibia 13 cm below the patella,''*” The operator applied artificial pressure on the subject to tell the operator
when they began to feel pain and could not tolerate the pain.The pain threshold and tolerance of both upper and lower
limbs were measured respectively, and the pain threshold and tolerance were measured 3 times in each position with an
interval of more than 10 minutes, and the mean pain threshold and mean pain tolerance values of the six measurements at
the lateral brachioradialis muscle of the forearms were taken bilaterally and labeled PPT-1 and PTO-1, and the mean pain
threshold and mean pain tolerance values of the six measurements at the medial border of the tibia at the infrapatellar
level of 13 cm were taken bilaterally and labeled PPT-2 and PTO-2.

Statistical Analysis

Data analyses were carried out using SPSS, version 24.0 (IBM Corp, Armonk, NY, USA), all variables were summarized
using standard descriptive statistics, mean + standard deviation was used to express quantitative variable information, and data
for categorical variables were presented in the form of frequency distribution (%). The Mann—Whitney U-test was used to
analyze the differences between the different groups in terms of age, BMI, total score of suicidal ideation, total score of HAM-
D, pain intensity and pain sensitivity; the chi-square test was used to analyze the differences between the different groups in
terms of gender, whether they were only children, and whether they were in pain or not; and the Spearman correlation was
used to analyze the correlation of pain intensity and pain sensitivity in the MDD group with the general information and the
correlation of the total score of suicidal ideation with general information; and analyzing the correlation of the total score of
suicidal ideation with general information; using the total score of suicidal ideation as the dependent variable, and the
statistically significant variables in the univariate and correlation analyses as the independent variables (age, gender, BMI,
whether or not they were only child, PTO-1, PTO-2, and pain intensity), using multivariate linear regression and binary
logistic regression to explore the factors that influence suicidal ideation. P < 0.05 (two-tailed) was considered to be significant.

Results
Sociodemographic and Clinical Characteristics of the MDD and Control Groups

There were statistically significant differences between the two groups in terms of gender (x* =6.901, P=0.009), total
score on the Suicidal Ideation Scale (Z=—9.782, P<0.001), and total HAM-D score (Z=—9.846, P<0.001). The two groups
did not show statistically significant differences in ethnicity (x* =0.187, P=0.666), whether they were only children (5>
=0.005, P=0.946), age (Z=—1.152, P=0.249) and BMI (Z=0.462, P=0.644). The specific results are shown in Table 1.

Pain Sensitivity and Pain Intensity in the MDD and Control Groups and Medication
Use in the MDD Group

The incidence of somatic pain was significantly higher in the MDD group than in the Control group (P < 0.001), and the
incidence of somatic pain in adolescent patients with depressive disorders was 88.6%. There was a statistical difference
in pain sensitivity and pain intensity between the MDD group and the control population (P < 0.001). There was
a statistical difference between the MDD group and the Control group in PTO-1 (Z=-2.012, P=0.044) and PTO-2 (Z=
—2.312, P=0.021), ie, the MDD group was significantly higher than the Control group in terms of pain tolerance, and the
MDD group was significantly lower than the Control group in terms of pain sensitivity. No statistical difference was seen
between the two groups on PPT-1 (Z=-0.350, P=0.726) and PPT-2 (Z=—0.940, P=0.347).

There were 60 medicated patients and 98 unmedicated patients in the MDD group, and the medicated and
unmedicated patients did not show statistical differences in pain intensity and pain sensitivity (PPT-1, PTO-1, PPT-1,
PTO-2). The specific results are shown in Table 2.

Spearman Correlation Analysis of Pain Sensitivity and Pain Intensity with General
Information and Clinical Characteristics in the MDD Group
In this study, the general data and clinical symptom scales were correlated with pain sensitivity and pain intensity, and the

results were as follows: the total score of suicidal ideation was negatively correlated with age and gender (1=—0.243,
—0.175, all P<0.05), and was positively correlated with the total score of the HAM-D, the PTO-1, the PTO-2, and the
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Table | Socio-Demographic and Clinical Characteristics of the MDD and Control

Groups
Variables MDD group | Control group Statistics
N=158 N=47 2
X1z P
Gender [N (%)] 6.901 0.009%*
Male 42 (26.6%) 22 (46.8%)
Female 116 (73.4%) 25 (53.2%)
Nationality [N (%)] 0.187 0.666
Han nationality 156 (98.7%) 46 (97.8%)
Others 2 (1.3%) 1 (2.2%)
Only child [N (%)] 0.005 0.946
Yes 58 (36.7%) 17 (36.2%)
No 100 (63.3%) 30 (63.8%)
Age (yr)[Mean(SD)] 15.27 (1.57) 15.57 (1.53) ~1.152 0.249
BMI (Kg/m?)[Mean(SD)] 20.57 (3.83) 21.25 (4.75) —0.462 0.644
PANSI [Mean(SD)]
Total score of PANSI 48.18 (12.53) |  21.06 (5.35) —9.782 | <0.001%*
Active suicidal ideation 23.65 (4.77) 12.40 (4.49) -9.218 <0.00 | ***
Negative suicidal ideation | 24.54 (8.97) 8.66 (2.00) —9.753 <0.00 | ***
HAM-D [Mean(SD)]
Total score of HAM-D 27.66 (7.34) 4.85 (6.55) —9.846 <0.00 | #**
Anxiety / somatization 6.10 (2.33) 2.36 (1.70) —8.227 <0.00 | *¥*
Day and night change 0.82 (0.738) 0.11 (0.39) -5.910 <0.00 | ***
Retardation 4.89 (1.73) 0.91 (1.61) -9.036 <0.00 | ##*
Sleep disorder 2.97 (1.81) 0.18 (0.66) —8.739 <0.00 | ***
Feelings of hopelessness 4.86 (2.27) 0.32 (1.10) —9.453 <0.00 | ***
Cognitive disorder 7.65 (2.69) 0.89 (2.34) -9.373 <0.00 | ¥+
Weight 0.38 (0.68) 0.14 (0.51) -2.627 0.009**

Notes: *P< 0.01; **P< 0.001.
Abbreviations: SD, standard deviation; BMI, body mass index; HAM-D total score, Hamilton Depression Scale
score.

pain intensity (r=0.480, 0.179, 0.245, 0.326, all P < 0.05); PPT-1, PTO-1, PPT-2, pain intensity were positively correlated
with HAM-D total score (r=0.374,0.220,0.301,0.361, all P<0.05); PTO-2 was negatively correlated with only child (=
—0.213, P < 0.05); pain intensity was negatively correlated with age and gender (r =—0.229,-0.198, all P < 0.05). The
specific results are shown in Table 3.

Multiple Linear Regression of Suicidal Ideation in the MDD Group

In order to explore the influencing factors of suicidal ideation in the MDD group, the total score of suicidal ideation was
used as the dependent variable, and the variables with statistical differences such as age and gender in Table 3 were used
as the independent variables, and the results showed that PTO-2 and pain intensity had a positive and significant effect on
the total score of suicidal ideation (P < 0.05), and age had a negative and significant effect on the total score of suicidal
ideation (P < 0.05). The specific results are shown in Table 4.

Binary Logistic Regression Analysis with PANSI Total Score as Dependent Variable in
the MDD Group

The total score of suicidal ideation (high suicidal ideation=1, low suicidal ideation=0) was used as the dependent
variable, and the variables with statistical differences such as age and gender in Table 3 were used as the independent
variables.The results showed that age and pain intensity were the contributing factors for suicidal ideation (P< 0.05).The
specific results are shown in Table 5.
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Table 2 Pain Sensitivity and Pain Intensity in the MDD and Control Groups and Medication Use in the MDD Group

Variables MDD group | Control group Statistics
N=158 N=47 2
X* Iz P

Presence of pain® [N(%)] 41.466 <0.00 | ##*

Yes 140 (88.6%) 21 (44.7%)

No 18 (11.4%) 26 (55.3%)
Pain intensity® [Mean(SD)] 3.77 (2.48) 0.617 (0.99) —7.806 <0.00 | ***
Pain sensitivity [Mean(SD)]

PPT-1 46.64 (26.45) 44.71 (18.08) —0.350 0.726

PTO-I 105.37 (41.46) 91.92 (37.62) —2.012 0.044%*

PPT-2 59.91 (31.29) 58.98 (19.35) —0.940 0.347

PTO-2 121.29 (41.60) 105.47 (35.52) -2.312 0.021*

N PPT-I PTO-I PPT-2 PTO-2 Pain intensity

Medications

Medication 60 49.27+24.92 105.97+43.59 | 60.75+31.93 | 120.02+44.18 3.70%£2.53

Unmedicated 98 45.12+27.23 105.61+40.56 | 59.54+30.91 | 122.74+40.46 3.81+2.46

P 0.212 0.893 0.795 0.776 0.698

Notes: *: P < 0.05;#: P< 0.001. Presence of pain® determined according to whether the duration of pain was 6 weeks or more; Pain intensity®: determined
according to the score of the NRS-11; PPT-1: the mean pain threshold value of 6 repetitions of measurements at brachioradialis muscle of the lateral forearms
bilaterally; PTO-1: mean pain tolerance value at 6 repeated measurements at the lateral brachioradialis muscle of the forearm bilaterally; PPT-2: mean pain
threshold at 6 repeated measurements at |3 centimeters below the patella on the medial border of the tibia bilaterally; PPO-2: mean pain tolerance value at 6
repeated measurements at |3 centimeters below the patella on the medial border of the tibia bilaterally

Abbreviation: SD, standard deviation.

Table 3 Spearman Correlation Analysis of Pain Sensitivity and Pain Intensity with General Information and Clinical Characteristics in
the MDD Group (r)

r PANSI Active s Negative PPT-1 PTO-I PPT-2 PTO-2 | Pain intensity
uicidal ideation | suicidal ideation
Age —0.243%* —0.145 —0.275%+* —0.056 0.053 —0.028 —0.036 —0.229%*
Gender —0.175*% —0.077 —0.213** —0.086 0.130 -0.018 0.080 —0.198**
BMI —0.056 —0.018 —0.072 0.068 0.087 0.080 0.072 —0.059
Only child —0.057 —0.052 —0.062 0.043 —0.174% | -0.088 | —0.2]3** 0.062
HAM-D 0.480%** 0.393** 0.456%+* 0.374%F | 0.220%* | 0.30]*+* 0.132 0.36%**
Anxiety / somatization 0.260** 0.203* 0.256** 0.219%* 0.060 0.2 [ 4** 0.055 0.350%**
Day and night change 0.034 0.023 0.031 —0.002 | —0.088 —0.059 —0.163* —0.079
Retardation 0.197% 0.240** 0.157 0.184* 0.164* 0.059 0.130 -0.019
Sleep disorder 0.217%* 0.188* 0.198* 0.147 0.102 0.098 0.072 0.240**
Feelings of hopelessness 0.437%* 0.405%* 0.396** 0.257*%% | 0.171% | 0.222%* 0.106 0.195*
Cognitive disorder 0.457+* 0.320** 0.469** 0.232% | 0.159*% | 0.232% 0.080 0.323**
Weight 0.176* 0.067 0.201* 0.164* 0.148 0.100 0.090 0.170
PANSI - - - 0.151 0.179* 0.151 0.245%* 0.326%%*
Active suicidal ideation - - - 0.106 0.113 0.138 0.181* 0.259**
Negative suicidal ideation - - - 0.150 0.191* 0.134 0.250%* 0.32]%¥*

Notes: *P < 0.05; **P < 0.01; **P < 0.001; rcorrelation.

Table 4 Multiple Linear Regression with PANSI Total Score
as Dependent Variable in the MDD Group

Variables B SE B t P
Age —1.682 | 0.595 | —0.210 | —2.826 | 0.005**
PTO-2 0.067 | 0.022 | 0.220 | 3.044 0.003**
Pain intensity | 1.368 | 0.270 | 0.270 | 3.637 | <0.00[%*¥*

Notes: **P< 0.01; ***P<0.001.
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Table 5 Binary Logistic Regression Analysis with PANSI Total Score as
Dependent Variable in the MDD Group

Variables B SE | Wald P OR | 95% CI of OR
Age —0.319 | 0.146 | 4.767 | 0.029*% | 0.727 0.546-0.968
Gender —0.214 | 0461 | 0.216 0.642 1.239 0.502-3.060
Pain intensity | 0.273 | 0.095 | 8.180 | 0.004* | 1.313 1.090-1.583

Notes: *P< 0.05; *P< 0.01; High suicidal ideation group scores 240; Low suicidal ideation group
scores < 40.

Discussion

The higher percentage of females than males in the MDD group in this study is related to the gender difference in the
prevalence of depressive disorders in different growth and development periods. There is no gender difference in the
prevalence in childhood, and it is even higher in boys than in girls, but in adolescence, females are gradually higher than
males.>® An affective, biological, and cognitive model has been proposed to explain the gender differences that occur in
depressive disorders; hormonal and neurodevelopmental changes during puberty vary by gender and females are more
likely to be exposed to negative life events during this period, which may contribute to gender differences in depressive
disorders during adolescence.”® This is consistent with our results that depressive disorders have gender differences
across growth and developmental periods.

Pain and depression co-morbid in up to 80% of cases,*” In our study, there was a significant difference between the MDD
group and the Control group in the presence of somatic pain and the intensity of pain, with the prevalence of somatic pain in
the MDD group being 88.6%. The mechanisms regarding the co-morbidity of depression and pain are not fully understood and
may be related to the activation of neurotransmitters, inflammatory cytokine imbalance and altered activity in brain regions
related.*'* Animal model studies and human brain imaging studies have demonstrated a strong correlation between emotion
and pain, involving limbic brain circuits, medial prefrontal cortex, hippocampus, and amygdala.***® These brain regions
activated by pain stimuli, known as the pain matrix, have been linked not only to pain stimuli, but also to emotions and
behaviors, which provides a neural mechanistic basis for a better understanding of the effects of negative emotions on pain.*’
Comparing the pain sensitivity of the MDD group with that of the Control group, PTO-1 and PTO-2 were significantly higher
in the MDD group, whereas PPT-1 and PPT-2 did not show a difference from the Control group, but there was a trend for
higher values in the MDD group than in the Control group. The results of a previous meta-analysis showed*® that patients with
depressive disorders had increased pain thresholds and tolerance compared to controls, which is consistent with our results.
Experimental pain results have shown that patients with depressive disorders have lower pain sensitivity than the healthy
population, but subjective somatic pain intensity is more intense than the healthy population, which has been described in the
literature as the “paradox of pain”.*’ In this regard, Lautenbacher and Krieg hypothesized that patients with depressive
disorders have an impaired sensory system as a whole, including hyperalgesia for experimental pain due to diminished spinal
cord and brainstem transmission, and nociceptive hypersensitivity for endogenous pain sensation due to insufficient activation
of inhibitory systems.”® Based on this hypothesis, Bir, K. J. et al explored the perception of different pain modalities in patients
with depressive disorders and in healthy subjects, and found that patients with depressive disorders have diminished pain
perception of external or “surface” stimuli and enhanced pain perception of endogenous or “deep somatic” stimuli. This helps
to understand the paradox of pain perception in patients with depressive disorders.'* Some antidepressant medications have an

effect on pain perception in patients,’'>

so we compared the pain intensity and sensitivity between medicated and
unmedicated patients in the MDD group, and no statistical difference was seen, but there are differences in the type of
medication, dosage, and usage of each patient, and the impact of these factors on the experimental results should not be
ignored, which we did not record in detail, and this is an area that needs to be further improved in our study.

Pain thresholds have been found to be positively correlated with depression severity, and previously Lautenbacher
and Krieg showed that there is a correlation between pain perception and illness severity in depressed patients, and that
the severity of depressive symptoms affects the degree to which pain perception is altered, but this has not been

confirmed.’® There is also a strong association between somatic pain intensity and depression severity. Previous studies
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have shown that changes in depression severity at earlier time points can predict subsequent pain severity and vice
versa,”” depression is associated with higher pain intensity, and when depressive symptoms are reduced, patients’ pain
intensity is also reduced,”® The results of the present study showed a positive correlation between total HAM-D score and
pain intensity, which is consistent with previous studies.’®> This may be related to the fact that increased levels of
inflammatory factors promote the development of pain in adolescent patients with depressive disorders, and there is
evidence that inflammatory factors play a key role in depressive disorders and pain, and patients with depression with
pain usually show elevated levels of inflammatory factors, such as interleukin-6, tumor necrosis factor-a, etc.’%7 A study
of Taiwanese patients with depressive disorders found that elevated serum P-selectin levels were the most significant
predictor of co-occurring pain.*®

The results showed a negative correlation between age and the total PANSI score in adolescents with depressive
disorders, some studies suggests that the risk of suicide may be related to impulse control disorders in the brain, and that
the risk of suicide is relatively high in younger patients with weaker brain function development.”®*° Previously, Melhem
et al found that younger age was a predictor of suicide attempts,®' which is consistent with our findings. Chronic pain
patients sometimes turn to suicide as a way to eliminate pain and burden,®® chronic pain patients are 2—3 times more
likely to have suicidal ideation, suicide attempts, and completed suicides than patients without pain,®"*>®> Previous
studies have shown that patients with high pain intensity are more likely to report suicidal ideation,® In our study, the
total score of suicidal ideation was significantly higher in the MDD group than in the Control group, and the total score
of suicidal ideation increased with increasing pain intensity in the MDD group, which is explained by the fact that pain
and suicidal ideation may share similar biological pathways, eg, serotonin transmission is associated with pain, which
may ultimately lead to suicidal ideation.®’

Our results showed a positive correlation between tibial pain tolerance and the total score of suicidal ideation, while
this relationship was not reflected in the forearm. A possible explanation for this is that most patients with depressive
disorders choose to use the wrist as the site of self-injury, whereas we chose the lateral brachioradialis muscle of the
forearm as the site of pain tolerance measurement, which may not accurately mimic the pain that the patients experience
when they self-injure. However, our experiment is still innovative, and among the literature we were able to retrieve, we
are the first study to use both the forearm and the tibia as test sites for pain sensitivity in adolescent patients with
depressive disorders. Decreased psychological pain tolerance and increased somatic pain tolerance are risk factors for
suicide risk, and suicidality increases with increased tolerance to somatic pain,®®*’ A study found that psychological pain
tolerance was a predictor of suicidal ideation, and somatic pain tolerance mediated this relationship,”® In addition,
repeated experience of psychological and physical pain can desensitize the response to prevent physical harm, resulting
in suicidal ideation.”’ This is consistent with our results.

Limitations of our study: this study was a cross-sectional study and could not clarify the causal relationship between
pain intensity and sensitivity and clinical characteristics; the study population was regionally concentrated, with participants
recruited from a single province, and the results may not be applicable to all Chinese adolescents with depressive disorders;
some of the questionnaires were self-assessment questionnaires, which may be subject to recall bias; These patients are in
different periods of depressive disorder, and therefore we only investigated whether patients were taking antidepressants,
but did not detail the type, dose, and use of medications used by each patient, factors that might have had an impact on the
results of the trial; the present study focused on the clinical characteristics and did not include biological factors were
analyzed; information on the site, time, nature and frequency of pain was not collected in this study.

Conclusion

There were significant differences in pain intensity and pain sensitivity between adolescents with depressive disorder and
healthy adolescents. As pain intensity and Pain tolerance increased, the total PANSI score increased, suggesting that
increased pain intensity and pain sensitivity were associated with suicidal ideation.In future studies, we will include
biological factors such as inflammatory factors for analysis, from a basic level to explore its physiological mechanisms;
at the same time, we will follow-up the subjects, to monitor the dynamic changes in order to determine the cause-and-
effect relationship between pain intensity and sensitivity and clinical characteristics. In clinical practice, early assessment
of pain intensity and pain sensitivity can help clinicians understand patients’ suicidal ideation, psychiatrists need to pay
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attention to physical pain symptoms and pain sensitivity in adolescent depressive disorder patients to further predict the
risk of suicide, and to conduct targeted intervention in later treatment.
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