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Purpose: Patients with major depressive disorder (MDD) may experience more frequent and severe psychological and physical pain 
complaints compared to those without depression. As the tolerance to psychological pain decreases in patients with MDD, the severity 
of suicidal ideation tends to increase. Furthermore, the tolerance for physical pain (TPP) has been related with suicidal behavior. We 
aimed to demonstrate the impact of TPP on suicidal ideation in patients with MDD in the presence of psychological pain.
Patients and Methods: We included 123 patients with MDD and 114 healthy volunteers who had no previous psychiatric diagnosis. 
Sociodemographic data form, Psychache Scale (PS) and Tolerance for Mental Pain Scale (TMPS) were used to assess psychological 
pain. Beck Scale for Suicide Ideation (BSIS) and Beck Depression Inventory (BDI) were administered to participants. To assess the 
TPP, we used a device based on the principle of electronic dynamometry.
Results: The mean BDI, BSIS, PS, and TPP scores in the MDD group were higher, and the mean TMPS score was lower than those in the 
control group (p < 0.001 for each, p = 0.03 for TPP). We found statistically significant correlations between BDI, TMPS, BSIS, PS, and TPP 
scores (p < 0.05 for each). TPP was a partial mediator in the relationship between TMPS and BSIS scores (β = −1.814; p < 0.001).
Conclusion: We found that tolerance of psychological pain was a strong predictor of suicidal ideation, and TPP was mediating this 
relationship. These findings suggest that considering both tolerance to psychological pain and TPP may be beneficial when assessing 
the risk of suicide in individuals with MDD.
Keywords: depression, tolerance of psychological pain, tolerance of physical pain, psychache, suicide

Introduction
Major depressive disorder (MDD) is a common psychiatric disorder that is associated with high morbidity and mortality. 
MDD is characterized by a depressive mood, loss of interest and desire, difficulty paying attention, lack of energy, and 
additional somatic symptoms; these symptoms tend to persist and drive patients to seek medical attention. Approximately 
65% of patients with MDD experience a painful condition during their lifetime compared to 29% of those without 
depression.1 Patients with MDD may complain of more severe pain in more body parts than those without it. Similarly, 
the incidence of MDD in people with continuous pain is four times higher than that in those without pain.2 Chronic pain 
has been proposed as a risk factor for MDD.3

In addition to biological mechanisms, such as inflammatory processes, changes in melatonin levels, dysregulation of 
neurotransmitters, and oxidative stress, psychosocial factors like low self-esteem, decreased self-reliance, anger manage-
ment issues, and a history of sexual abuse may play a role in the etiopathogenesis of pain.4–6 These aforementioned 
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factors also play a role in the etiopathogenesis of MDD.7 Cognitive variables, including pessimism, fear-avoidance, and 
perception of insufficient support, mediate the relationship between pain and depression.8,9

Conflicting results have been reported in studies on physical pain threshold and tolerance in patients with MDD. 
Marsala et al demonstrated reduced physical pain tolerance to electrical stimuli in patients with MDD.10 Bar et al 
reported a lower tolerance level for ischemic pain in patients with MDD compared to healthy controls.11 Dickens et al 
reported that pain perceived by individuals with depression was milder than that perceived by the healthy population; 
furthermore, intergroup comparisons for pressure, thermal, and cold pain perception revealed that pressure and cold pain 
thresholds were higher in patients with MDD than in healthy controls.12

Franklin reported that the association between painful events and acquiring the capability for suicide might be 
explained by tolerance for physical pain.13 Dodd et al demonstrated a positive correlation between resilience toward 
physical pain and suicidal behavior.14 Although the association between the tolerance for physical pain and suicidal 
behavior has been reported previously, the psychological implications of tolerance toward physical pain have not been 
evaluated.15 Orbach suggested that an increased tolerance for physical pain alone might not be a determinant of a suicide 
attempt, but an increased pain tolerance might facilitate suicidal behavior in the presence of other psychological risk 
factors for suicide, such as depression, psychological pain, and hopelessness.16

MDD and perception of psychache are the potential predictors of suicide.17 Shneidman defined psychache as 
a psychological pain associated with a negative inner experience including feelings of guilt, shame, helplessness, and 
grief.18 Psychache is felt more intense than the pain associated with depression and emerges when the basic psychosocial 
needs are not satisfied.19 Meerwijck reported that suicide ideation cannot occur without psychache; however, the inability 
to tolerate psychache—rather than the intensity of psychache—promotes suicidal ideation.20

Many theories have been proposed on suicide. Shneidman’s theory of psychological pain explains the internal 
conflicts and suffering processes that lead to suicidal thoughts and behaviors. A lack of meaning in life, hopelessness, 
and psychological distress are the main factors in psychological pain theory, and there would be no suicide without 
psychache.15 Orbach has suggested that a person experiencing psychological pain will withdraw from communication 
and become isolated. Furthermore, due to escalating psychological pain, life appears meaningless to the patient, leading 
to contemplation regarding ending their life to alleviate the suffering. Pompili reported that feelings of worthlessness, 
hopelessness, and helplessness are associated with suicide in patients with MDD and that the risk of suicide increases as 
the duration of the disorder increases, symptoms become heightened, and the response to treatment decreases. Moreover, 
Pompili suggested that psychological pain intensifies in patients with depression and that they consider life meaningless 
and tedious due to psychological pain. According to Joiner’s interpersonal theory of suicidal Behavior (ITPS), the main 
components of suicidality are the desire to die and suicidal capability. ITPS consists of the desire for suicide, which refers 
to a person’s state of having suicidal thoughts and desires; perceived acceptability of suicide, which refers to a situation 
in which a person accepts suicidal thoughts as usual; and capability for suicide, which refers to a person’s ability to 
commit suicide. Consequently, the risk of suicide is increased if a person has a high level of suicidal desire and 
acceptability and has developed suicidal functioning. The capability for suicide develops with increased tolerance to 
physical pain and insensitivity to fear.21,22 Psychache, tolerance for psychache, and hardiness of physical pain are the risk 
factors of suicide. However, possible interactions between these risk factors remain unclear.

The primary objective of this study, which evaluated 237 participants using the Psychache Scale (PS), Tolerance for 
Mental Pain Scale (TMPS), Beck Scale for Suicidal Ideation (BSIS), Beck Depression Inventory (BDI), and tolerance of 
physical pain in a cross-sectional design was to investigate a mediator role of tolerance toward physical pain in the 
relationship between tolerance for psychache and suicide. We hypothesized that suicidal thoughts would increase with 
increasing tolerances toward psychache and physical pain. Our secondary objective was to compare the risk factors, 
including tolerance for physical pain, tolerance for psychache, and severity of depressive symptoms, in terms of their 
effects on suicidal ideation. We hypothesized that, among all risk factors, tolerance for psychache is the strongest 
determinant of suicide. The tertiary objective of our study was to investigate whether tolerance toward physical pain 
increased in participants with MDD. We hypothesized that tolerance for physical pain would increase in participants with 
severe depressive symptoms.
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Although the cross-sectional design of the study and the measurement of tolerance to physical pain using only the 
pressure method limit our findings, we believe that our results contribute to a more precise assessment of suicidal thoughts.

Materials and Methods
Sample
This study included 123 participants who attended Psychiatry Clinics of Balcalı Hospital at the Medical School of 
Çukurova University between January 2023 and April 2023. Participants were aged 18–65 years, literate, and 
diagnosed with MDD based on Diagnostic Statistical Manual of Mental Disorders, 5th edition (DSM-5) criteria. 
Patients who were being treated with only selective serotonin-reuptake inhibitors (SSRIs) were included in the 
study. The control group included 114 healthy hospital employees and their relatives with no previous diagnosis of 
psychiatric disorders and whose sociodemographic characteristics matched those of the participants in the MDD 
group. The exclusion criteria included a diagnosis of upper limb neuropathies or disc herniations that could result 
in hypoalgesia, dermatoses, or endocrine disorders, which were identified from the participants’ health records.

The participants were informed about the purpose of the study. Participants underwent a 45-minute interview using the 
Structured Clinical Interview for DSM-5 Disorders – Clinical Version (SCID-5-CV). We employed a sociodemographic and 
clinical data form to assess sociodemographic and clinical characteristics. We evaluated psychache using PS, TMPS and the 
severity of depressive symptoms and suicidal ideation using BDI and BSIS. The interviewer explained questions that the 
participants did not understand.

To assess the pressure pain tolerance, we used a digital dynamometer with alternating pressure and a base plate’s surface of 
“0.8 cm2” with a measurement range of “0–17 kg” (Force Ten FDX Compact; Wagner Instruments; Greenwich, CT, USA). 
For the first trial, we placed the plate on the forearm on the dominant side between the proximal skin crease of the wrist and the 
transverse crease of the inner elbow. During the second and third trials, we placed the plate slightly distal or proximal to the 
initial measurement site to minimize hyperalgesia. The investigator was trained to increase the pressure at a constant rate of 10 
N/s until the participants indicated perception of pain. The threshold value was calculated as the average of the three trials.23

In the MDD group, five participants (two with obsessive-compulsive disorder and three with panic disorder) 
were excluded from the study to avoid the confounding effects of comorbid conditions. Additionally, five 
participants were excluded from the study because they did not fill out the questionnaires. In the control group, 
three participants diagnosed with MMD and three with generalized anxiety disorder were excluded from the study 
along with two who did not complete the questionnaires. Overall, 113 participants with MDD and 106 healthy 
controls were included in this study. The study was approved by the Non-Interventional Clinical Research Ethics 
Committee of the Medical School of Çukurova University (decision no. 44; dated January 6). All the participants 
provided written informed consent. This study was conducted in accordance with the principles of the Declaration 
of Helsinki.

Measures
Sociodemographic and Clinical Data Form
Data regarding age, sex, educational qualification, occupational status, family history of mental disorders, physical 
illness, and suicide attempts were collected.

Psychache Scale (PS)
The PS is a 13-item self-report scale for adults. This Likert scale assesses psychological pain based on responses ranging from 
“never” to “always” or “I totally disagree” to “I totally agree”. Higher total scores indicate more severe psychological pain.24 

Demirkol et al revealed that the Cronbach’s alpha value of the Turkish version of the scale was 0.98.25 In our study, the 
Cronbach’s alpha coefficient was 0.96.

Tolerance for Mental Pain Scale (TMPS-10)
TMPS-10 aims to assess the degree of the ability to tolerate psychological pain since it differs between persons and is 
important in determining the risk of suicide. This is a 5-item Likert scale ranging from 1 (not true at all) to 5 (very 
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true)20,26 with higher scores indicating better tolerance for psychological pain. The Cronbach’s alpha of the Turkish 
version is 0.98,27 whereas that of the scale in our study was 0.78.

Beck Scale for Suicidal Ideation (BSIS)
BSIS was developed to determine the severity, properties, feasibility, and factors that contribute to suicidal ideation. It is 
a 24-item scale with item scores ranging from 0 to 2. The scale includes five subtitles: the responder’s thoughts on living 
or dying, features of suicidal ideation, planned suicide attempts, background factors, and features of planned suicide 
attempts and committing suicide. Higher total scores indicate more severe suicidal ideation.28 Ozcelik et al evaluated the 
validity and reliability of the Turkish version of the scale and reported a Cronbach’s alpha of 0.84.29

Beck Depression Inventory (BDI)
BDI is a 21-item self-report inventory that assesses the severity of depressive symptoms using a 4-point Likert scale. 
Higher scores indicate more severe depressive symptoms.30 Its Cronbach alpha was found to be 0.80 by Hisli who 
determined the validity and reliability of the Turkish version of the inventory.31

Statistical Analysis
We analyzed the data using SPSS 24.0. As the study sample size was within the range of 50–300 participants, the 
distribution of the variables was considered to be normal based on the histograms and if the skewness and kurtosis values 
were between –1.5 and 1.5 and z-scores varied from –3.29 to 3.29.32 The t-test was used to determine if there was 
a significant difference in the means of normally distributed variables between the two independent groups. The data are 
presented as mean ± standard deviation (SD). The Mann–Whitney U-test was used to determine whether there was 
a significant intergroup difference in the medians of non-normally distributed variables. Data are presented as median and 
interquartile range (medians [1st–3rd quartile]).33

Fisher’s exact test was used to analyze the associations between categorical variables when the number of observa-
tions was less than five. Yate’s statistical method was used if the number of observations ranged between 5 and 25, and 
the Chi-square test was used in other situations. Data are presented as percentages and frequencies.

Pearson’s correlation test was used to analyze correlations between normally distributed numerical variables, and 
Spearman correlation analysis was used for correlations between non-normally distributed numerical variables.33 The 
effect sizes for independent groups t-test and Mann–Whitney test were calculated using R (R Foundation for Statistical 
Computing, Vienna, Austria). BSIS-dependent variables were chosen for multiple linear regression analysis in the MDD 
group, and all the requirements for using a multiple linear regression model were satisfied.

Analyses were conducted, and data were modeled to determine whether there was a mediating effect of tolerance for 
physical pain between BDI and BSIS scores, tolerance for physical pain between TMPS and BSIS scores, tolerance for 
physical pain between PS and BSIS scores, and TMPS scores between BDI and BSIS scores. The mediating effects were 
investigated using the SPSS Process Macro extension developed by Hayes.34

The bootstrap method (bootstrap 5000) and the maximum likelihood parameter estimation method were used in the 
mediation analysis. First, we tested whether the outer variable significantly predicted the inner variable in a simple model 
before including the mediator in the analysis. The mediating variable was then included in the model and its direct and 
indirect effects were analyzed. The inner and outer variables were continuous in both mediation analyses. Statistical 
significance was set at p <0.05.

Results
Table 1 shows the sociodemographic characteristics of the participants. We found no significant intergroup differences in 
the demographic variables. As shown in Table 2, BDI, BSIS, PS, and TMPS scores, and tolerance for physical pain in the 
MDD group were significantly higher than those in the control group (p <0.001 for each, p = 0.003 for physical pain 
tolerance). As shown in Table 3, tolerance of physical pain scores significantly correlated with BDI, BSIS, PS, and TMPS 
scores. We assessed the scales that were significantly related to the BSIS scores using regression analysis, as presented in 
Table 4. The TMPS scores demonstrated the strongest relationship with the BSIS scores.
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We found no significant differences in the mean age, mean years of education, and marital status between participants 
who had a history of suicide attempts and those who did not in the MDD group. However, the median disease duration 
significantly differed between participants who had a history of suicide attempts and those who did not (p <0.001); the 
mean disease duration was longer in participants who had a history of suicide. We noted no significant differences in 
BSIS scores between male and female participants (p = 0.40). We found no significant differences in the tolerance to 
physical pain between male and female participants (p = 0.071). Table 5 presents the mediating effect of tolerance toward 
physical pain on BDI and BSIS scores in the MDD group.

Before including the tolerance for physical pain, BDI scores had a positive and significant effect on the BSIS scores 
(β = 0.322; p <0.001). After including the tolerance for physical pain, BDI predicted the tolerance for physical pain (β = 

Table 1 Socio-Demographic Characteristics

The MDD  
Group (113)

The Control  
Group (106)

p

Age (mean ± SD) 39.50±12.16 37.53±9.86 0.19‡

Educational Attainment (years) (mean ± SD) 10.72±3.57 11.66±3.60 0.53‡

Sex (n [%]) 0.79

Female 66 (58.4) 60 (56.6)

Male 47 (41.6) 46 (43.4)

Occupational Status (n [%]) 0.16*

Not working 49 (43.4) 56 (52.8)

Working 64 (56.6) 50 (47.2)

Marital Status (n [%]) 0.97*

Single 44 (38.9) 41 (38.7)

Married 69 (61.1.) 65 (61.3)

Place of Residence (n [%]) 0.22*

In cities 70 (61.9) 74 (69.8)

In settlements smaller than cities 43 (38.1) 39 (31.2)

Notes: ‡The independent groups t-test; *the Pearson’s correlation test, Chi-Square test, Fisher’s Exact test. 
Abbreviations: MDD, Major depressive disorder; SD, Standard deviation.

Table 2 Scale Scores of Participants

MDD Group Control Group Effect Size p

BDIa 30 (16.5–37.5) 2(0–5) 0.80 <0.001†

BSISa 3 (0–13) 0 (0–0) 0.68 <0.001†

TMPSb 32.56±8.17 45.28±7.39 0.63 <0.001‡

PSa 35 (26.5–43.5) 14 (13–15) 0.84 <0.001†

TPPb (Newton) 97.29±35.87 85.10±2374 0.20 0.003‡

Notes: ‡Independent groups t-test; †Mann Whitney U-test; apresented as median (1st Quartile-3rd 
Quartile); bpresented as means± standard deviations; the p values in bold are statistically significant (p<0.05). 
Abbreviations: BDI, Beck Depression Inventory; BSIS, Beck Suicidal Ideation Scale; TMPS, Tolerance for 
Mental Pain Scale; PS, Psychache Scale; TPP, Tolerance for Physical Pain.
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Table 4 Regression Analysis of Variables Contributing to Suicidal Thoughts

MDD Group Beta [95% CI] Adjusted Beta [95% CI] p

Disease Duration (years) 0.23[0.07;0.39] 0.18[0.06;0.30] 0.01

BDI 0.10[0.01;0.18] 0.16[0.02;0.29] 0.03

PS −0.08[−0.18;0.02] −0.12[−0.26;0.03] 0.11

TMPS −0.55[−0.69;−0.41] −0.56[−0.70; −0.42] <0.001

TPP 0.06[0.03;0.08] 0.27[0.15;0.38] <0.001

Note: The p values in bold are statistically significant (p<0.05). 
Abbreviations: BDI, Beck Depression Inventory; TMPS, Tolerance for Mental Pain Scale; PS, Psychache Scale; TPP, 
Tolerance for Physical Pain.

Table 5 The Mediating Effect of Tolerance Toward Physical Pain on Beck Depression Inventory and Beck Suicidal Ideation Scale Scores 
in the MDD Group

Model Path Coefficient Standard Error p

l. Simple model (without including the M) X →Y 0.322 0.049 0.000

ll. Mediation analysis X → M 0.826 0.250 0.0001

ll. Mediation analysis M→Y 0.099 0.016 0.000

ll. Mediation analysis (direct effect) X →Y 0.239 0.045 0.000

ll. Mediation analysis (indirect effect) Path Coefficient Standard Error Bootstrap confidence interval 

Boot lower limit/Boot upper limit

X→ M→Y 0.082 0.025 0.033/0.133

Abbreviations: X, Beck Depression Inventory; M, Tolerance for Physical Pain; Y, Beck Suicidal Ideation Scale.

Table 3 Correlations Among the Scale Scores in Patients with Major Depressive Disorders

BDI BSIS PS TMPS TPP Disease Duration

BDI r 1 0.523 0.618 −0.516 0.299 0.408

p 0.000 0.000 0.000 0.001 0.000

BSIS r 0.523 1 0.466 −0.774 0.563 0.467

p 0.000 0.000 0.000 0.000 0.000

PS r 0.618 0.466 1 −0.569 0.327 0.428

p 0.000 0.000 0.000 0.000 0.000

TMPS r −0.516 −0.774 −0.569 1 −0.413 −0.454

p 0.000 0.000 0.000 0.000 0.000

TPP r 0.299 0.563 0.327 −0.413 1 0.306

p 0.001 0.000 0.000 0.000 0.000

Disease Duration r 0.408 0.467 0.428 −0.454 0.306 1

p 0.000 0.000 0.000 0.000 0.001

Notes: The p values in bold are statistically significant (p<0.05). 
Abbreviations: BDI, Beck Depression Inventory; BSIS, Beck Suicidal Ideation Scale; TMPS, Tolerance for Mental Pain 
Scale; PS, Psychache Scale; TPP, Tolerance for Physical Pain.
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0.826; p = 0.0001), and the tolerance for physical pain predicted BSIS (β = 0.099; p <0.001). We modelled the mediation 
using a path diagram. Figure 1 shows the mediating effects of BDI and BSIS scores and tolerance for physical pain 
measurements. Table 6 summarizes the mediating effects of tolerance to physical pain on TMPS and BSIS scores in the 
MDD group. The following analysis was performed to test this hypothesis.

Before including the tolerance for physical pain, TMPS scores had a negative and significant impact on the BSIS (β 
= –0.757; p <0.001). After including the tolerance for physical pain, the TMPS predicted the tolerance for physical pain 
(β = –1.814; p <0.001), and the tolerance for physical pain predicted the BSIS scores (β = –0.639; p <0.001). The 
mediating effects of the TMPS and BSIS scores and tolerance for physical pain measurements are shown in Figure 2.

We found no significant differences in the mean age, mean years of schooling, and marital status between participants 
who had a history of suicide attempts and those who did not in the MDD group. However, the median disease duration 
significantly differed between participants who had a history of suicide attempts and those who did not (p <0.001); the 
mean disease duration was longer in participants who had a history of suicide attempts. We found no significant 
differences in BSIS scores between male and female participants (p = 0.40). No significant differences were found in 
the tolerance to physical pain between male and female participants (p = 0.071).

Tolerance for
Physical Pain

Beck Suicidal 
Ideation Scale

Beck Depression 
Inventory β=0.239

β=0.826
β=0.099

Figure 1 Mediating effect of the tolerance for physical pain between BDI scores and BSIS scores in the MDD group.

Table 6 The Mediating Effects of Tolerance for Physical Pain on Tolerance for Mental Pain Scale Scores and Beck Suicidal Ideation Scale 
Scores in the MDD Group

Model Path Coefficient Standard Error p

l. Simple model (without including the M) X →Y −0.757 0.059 0.000

ll. Mediation analysis X → M −1.814 0.379 0.000

ll. Mediation analysis M→Y 0.065 0.013 0.000

ll. Mediation analysis (direct effect) X →Y −0.639 0.059 0.000

ll. Mediation analysis (indirect effect) Path Coefficient Standard Error Bootstrap confidence interval 

Boot lower limit/Boot upper limit

X→ M→Y −0.118 0.029 −0.184/−0.067

Abbreviations: X, Tolerance for Mental Pain Scale; M, Tolerance for Physical Pain; Y, Beck Suicidal Ideation Scale.
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In summary, the MDD group had significantly higher mean BDI, BSIS, PS, and physical pain tolerance scores than the 
control group. Conversely, the mean TMPS score in the MDD group was significantly lower than that in the control group. We 
also discovered statistically significant correlations between BDI, TMPS, BSIS, and PS scores and tolerance for physical pain. 
Additionally, we found a mediating role for physical pain tolerance in the relationship between TMPS and BSIS scores.

Discussion
Patients with MDD may engage in suicidal thoughts to eliminate psychological pain. Suicidal thoughts may intensify 
when the psychological pain becomes unbearable. Although intolerance to psychological pain is a risk factor for suicide, 
it is not the only predictor of the latter.35,36 The most important outcome of this study was that the severity of suicidal 
thoughts was directly and indirectly related to the tolerance toward psychache through the mediation of tolerance toward 
physical pain. This study also demonstrated the mediating role of physical pain tolerance in the relationship between 
depressive symptom severity, psychache intensity, and suicidality.

Psychache may be defined as psychological pain felt as negative experiences, such as guilt, shame, helplessness, and 
angst.36 Depressive symptoms may be more severe in patients with MDD who experience intensive psychache or have 
a lower tolerance for psychological pain.37–41 In line with previous studies, we revealed that patients with MDD had 
heightened depressive symptoms when experiencing more intense psychache or lower psychological pain tolerance.

Depressive disorders are associated with an increased secretion of excitatory neuromodulators, such as substance P, 
and decreased blood flow to the caudate nuclei and thalamic areas that are involved in the central processing of 
stimuli.7,42 The etiology of depression and physical pain often includes similar circumstantial factors such as childhood 
traumas, primitive defense mechanisms, and negative cognitions.42

Depression is associated with an increased perception of physical pain, whereas prolonged acute pain may lead to mood 
dysregulation. Although the pain sensitivity is higher in patients with MDD, the results of induced pain sensitivity remain 
conflicting.43 Klatzkin et al reported that tolerance for physical pain caused by cold or pressure stimuli might be increased in 
patients with MDD.44 Bar et al evaluated 30 patients with MDD and healthy controls in terms of endurance by inducing 
thermal, electrical, and ischemic pain; they detected hypoalgesia due to heat and electrical pain and hyperalgesia due to 
ischemic pain in the MDD group, which demonstrated that painful stimuli are processed differently.11 However, Schaible 
reported a decreased or unchanged sensitivity to thermal, cold, or electrical stimuli and an increased sensitivity to intense 
ischemic pain in patients with MDD.45 Our study demonstrated that the tolerance for pressure pain increased as the severity of 
depressive symptoms increased, which may be caused by the activation of low-density peripheral pain pathways by pressure 
stimuli and decreased neurochemical sensitivity.46 In addition to sensory stimuli, pain is an emotional and cognitive 

Tolerance for

Physical Pain

Beck Suicidal 
Ideation Scale

Tolerance of Mental 
Pain Scale β = -0.639

β = -1.814
β = 0.065

Figure 2 Mediating effect of the tolerance for physical pain between TMPS scores and BSIS scores in the MDD group.
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experience. Our results are consistent with those of a study that reported decreased sensitivity to low-intensity pain with 
increasing symptom severity in patients with MDD.1,47

Several biological, genetic, and psychosocial hypotheses have been proposed to explain suicide. According to ITPS, 
suicidal desire and capability increase the suicide risk. A person’s state of suicidal thoughts and desires, normalization of 
suicidal ideation, and ability to commit suicide are the main factors in suicidality. Suicide capability increases as the tolerance 
for physical pain increases.21,48 A study on the relationship between suicide capability, painful event history, and pressure and 
pain induction in undergraduate students found that suicide capability was moderately correlated with the tolerance for 
physical pain and the risk for suicide.22,48,49 Although an increased tolerance for physical pain is a risk factor for suicide, it 
cannot lead to a suicide attempt without suicidal ideation.48 Based on previous studies, we assessed the associations between 
resilience for physical pain, tolerance for psychache, and suicidal thoughts and demonstrated the partial mediating role of 
increased tolerance for physical pain in the relationship between tolerance to psychache and suicidal thoughts. We also 
demonstrated that tolerance of physical pain mediated the relationship between depression severity and suicide. Our results 
can also be explained by the hypothesis that repeated exposure to frustrating and physically painful stimuli desensitizes the 
harm avoidance response and normalizes the feelings of physical pain, fear, and suicidal thoughts.50

Previous studies have demonstrated that increases in the intensity of psychological pain, severity of depression, and ability 
to tolerate physical pain and a reduction in the ability to tolerate psychological pain might increase suicidal thoughts.20,21,51,52 

Our study demonstrated associations between increased suicidal thoughts and increases in the intensity of psychological pain 
and inability to tolerate psychological pain, increase in the severity of depressive symptoms, and ability to tolerate physical 
pain as well as a prolonged duration of the disease in patients with MDD. None of these risk factors were predominant over the 
others. Tolerance of psychological pain demonstrated the strongest association with suicidal thoughts. This finding further 
supports the hypothesis that suicidal thoughts do not occur without unbearable psychological pain.18

Although the pathophysiological basis of the differences between sexes in pain tolerance has not been clearly 
established, it has been demonstrated that the pain thresholds were lower and the frequency of pain symptoms was 
higher in women than those in men.42,53–55 Our study demonstrated that the threshold of tolerance for physical pain was 
higher in men than that in women; however, the difference was not statistically significant. The results of our study can 
be explained by the similarity in the biological basis of tolerance of physical pain between men and women. Results from 
previous studies have explained this phenomenon as pain control efforts in male participants in the societies in which 
those studies were conducted.56

The results of this study have several practical implications. Implementing strategies to manage psychological pain in 
patients with MDD may reduce their risk of suicide. Zou et al supported the effectiveness of cognitive therapy based on 
the psychological pain theory, which consists of identifying the underlying cognitive biases and applying cognitive 
reframing and problem-solving to increase motivation and improve social relationships.57 Zou et al also suggested that 
correcting cognitive distortions in patients with depression and replacing them with more appropriate coping methods 
based on psychological pain theory may reduce the risk of suicide.57

Patients with severe depressive symptoms or those who cannot tolerate psychological pain and avoid activities that 
would increase their tolerance for physical pain may experience a positive effect on suicidal thoughts. High-risk sports 
activities, self-mutilation, and non-life-threatening accidental injuries could increase the tolerance for physical pain and 
suicide capability.50 Clinicians should prioritize suicide prevention efforts in patients by addressing their tolerance for 
physical pain and emotional support.

This study had some limitations. We did not assess the severity of suicidal thoughts. Future research may benefit from 
a comprehensive assessment of suicidal thoughts using scales, such as the Columbia Suicide Severity Rating Scale. The 
pressure method was used to evaluate acute pain tolerance. Using multiple pain tolerance assessment methods may have 
increased the generalizability of our findings. We suggest assessing pain tolerance using electrical, heat, and cold stimulations 
to identify the potential differences between these methods. We performed mediation analysis using a cross-sectional design, 
which is generally used to assess longitudinal processes. Future studies may need to overcome these limitations. We 
investigated the relationship between physical pain tolerance and suicidality in patients with MDD. Future studies should 
evaluate these variables in patients with various mental disorders, such as schizophrenia, obsessive-compulsive disorder, 
bipolar disorder, and panic disorder, which will increase the generalizability of our findings. Although this study addressed 
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inter-sex differences in pain tolerance, the pathophysiological basis remains unclear. This limitation can be overcome by 
considering the biological and psychological variables that may explain the differences between the sexes.

Estimating the likelihood of suicide can be achieved to a certain extent by considering various risk factors, such as 
prior suicide attempts, childhood traumas, and alcohol/substance abuse. Suicide risk is influenced by a multitude of 
factors, including biological elements, such as genetic and neurochemical parameters; clinical factors, such as mental and 
physical disorders; social factors, such as living conditions and economic hardships; and psychological factors, such as 
depression, hopelessness, and psychological distress. However, the prediction of suicidal behavior remains complex and 
intricate. It is worth noting that these risk factors typically encompass long-term behavioral risks rather than immediate 
ones, which adds to the complexity of prediction. The results of our study revealed the effects of physical pain tolerance 
on suicidal thoughts and provided a biological marker that can be used to evaluate patients at risk of suicide. Moreover, 
our results revealed that known psychological risk factors for suicide, along with biological and interview-measurable 
markers, such as tolerance to physical pain, are influential in suicidal ideation.38

Conclusion
Despite the increasing number of treatment options, the absence of a decrease in suicide rates necessitates the evaluation 
of suicide from new perspectives. Tolerance of psychological pain is strongly related to suicidal ideation, and tolerance of 
physical pain plays a partial mediating role in this relationship. In patients with depression and a history of suicidal 
ideation, screening for the presence of TTP will help identify those at risk for suicide. These findings suggest that 
considering both tolerance for psychological and physical pain may be beneficial for assessing the risk of suicide in 
individuals with MDD.
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