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Background: Electrodermal hyporeactivity has been proposed as a marker of suicidal risk. The EUDOR-A study investigated the prevalence of electrodermal hyporeactivity among patients with depression and its association with attempted and completed suicide.

Methods: Between August 2014 and March 2016, 1,573 in- and outpatients with a primary diagnosis of depression (active or remission phase) were recruited at 15 European psychiatric centers. Each patient was followed-up for 1 year. Electrodermal activity was assessed at baseline with the ElectroDermal Orienting Reactivity Test. Data on the sociodemographic characteristics, clinical diagnoses, and treatment of the subjects were also collected. The severity of the depressive symptoms was assessed through the Montgomery–Asberg Depression Rating Scale. Information regarding number, time, and method of suicide attempts was gathered at baseline and at the end of the 1-year follow-up. The same data were collected in case of completed suicide.

Results: Hyporeactive patients were shown to be significantly more at risk of suicide attempt compared to reactive patients, both at baseline and follow-up. A sensitivity of 29.86% and a positive predictive value (PPV) of 46.77% were found for attempted suicide at baseline, while a sensitivity of 35.36% and a PPV of 8.92% were found for attempted suicide at follow-up. The sensitivity and PPV for completed suicide were 25.00 and 0.61%, respectively. However, when controlled for suicide attempt at baseline, the association between hyporeactivity and follow-up suicide attempt was no longer significant. The low number of completed suicides did not allow any analysis.
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INTRODUCTION

Suicidal behavior is one of the most common and serious psychiatric emergencies (1), and suicide risk assessment is one of the main challenges for mental health professionals (2). However, valid and reliable objective methods to support suicide risk assessment are still lacking (3).

Electrodermal activity (EDA) refers to electrical events in the skin caused by the activity of eccrine sweat glands in palmar skin (4). Variations in the sweating of the skin are regulated by environmental temperature (thermoregulatory sweating) and by central nervous activity related to affective and cognitive states (palmar or emotional sweating) (5, 6).

EDA is characterized by a tonic and phasic component. The tonic component represents the basic level of conductance, while the phasic component is related to the faster changing elements of the signal that can be associated with a stimulus or be “spontaneous” or “non-specific” (7, 8).

The amplitude of the electrodermal response increases linearly with perceived arousal when subjects are exposed to emotional stimuli (9–12). Electrodermal reactivity refers to responses to a repeated identical neutral tone stimulus. The repeated presentation of identical and non-significant stimuli elicits progressively smaller reactions, a learning process known as habituation (8, 13). Nevertheless, some subjects show unusual rapid habituation, and for this reason, they are defined as hyporeactive.

Many studies have focused on electrodermal hyporeactivity as a possible biomarker for depression (14–22), and it has been suggested that differences in electrodermal reactivity may be specific to suicidality rather than depression (23–27). In particular, both violent suicide attempters and suicide completers were shown to be fast habituators (24, 28, 29).

Further studies indicated a correlation between electrodermal reactivity and the type and level of suicide risk. A meta-analysis based on 297 depressed patients and 59 healthy subjects concluded that electrodermal hyporeactivity is strongly associated with a high suicide risk. The authors reported a sensitivity of 96.6% and a negative predictive value (NPV) of 92.9% for suicide and a sensitivity of 83.3% and a NPV of 92.7% for suicide and/or violent attempt, thus indicating that a test of electrodermal hyporeactivity may have a high discriminative validity for vulnerability to suicide (30). Another study on 783 depressed patients confirmed that electrodermal hyporeactivity may be a marker of suicidal tendency in depression, independently of gender, age, depression severity, and trait anxiety (31).

Overall, the most recent review available about the EDA literature reported that, despite the features and quality of the studies included (quite outdated and employing a wide variety of designs), electrodermal hyporeactivity seemed to be a reliable feature of depression and a potentially useful marker of suicidal risk (32).

The EUDOR-A study was aimed at assessing the effectiveness and the usefulness of the ElectroDermal Orienting Reactivity (EDOR) Test as a support in the suicide risk assessment of depressed patients and to assess the predictive value of electrodermal hyporeactivity, measured through the EDOR Test, for suicide and suicide attempt in adult patients with a primary diagnosis of depression (33). With this purpose, data were collected about (1) the prevalence of electrodermal hyporeactivity among patients with depression and (2) the incidence of actions of intentional self-harm, i.e., completed suicide after, and suicide attempt before and after test during the 1-year follow-up period. The aim of the current analysis is to assess the predictive value of electrodermal hyporeactivity, measured through the EDOR Test, for suicide and suicide attempt in adult patients with a primary diagnosis of depression. We hypothesized that the EDOR Test would identify electrodermal hyporeactive depressed patients with a higher suicidal proneness as indicated by intentional self-harm behaviors.



MATERIALS AND METHODS


Study Design and Patient Characteristics

The design of the EUDOR-A naturalistic, observational study has been thoroughly described elsewhere, including sample size calculation (33). The EUDOR-A study was funded by Emotra AB, Sweden. It was registered in the German Clinical Trials Registry (DRKS00010082) and received ethical approval at each study site.

Patients were recruited at 15 psychiatric clinics in nine different European countries. Recruitment took place from August 2014 to March 2016 (t0) (Figure 1). All in- and out-patients with the following primary diagnoses, also in remission, were invited to participate. The included primary psychiatric diagnoses, according to the International Classification of Diseases, Tenth Revision (ICD-10) (34), were bipolar disorder (F31.3–F31.9), depressive episode (F32.0–F32.9), recurrent depressive disorder (F33.0–F33.9), persistent mood disorder (F34.0, F34.1, F34.8, and F34.9), other mood disorders (F38.0, F38.1, and F38.8), and unspecified mood disorder (F39). Patients were included if they were 18 years old or older and gave written informed consent to participate in the study. Patients were excluded if they were unable to understand the instructions for the EDOR Test, had severe hearing problems, or had dementia, history of drug, alcohol, or any type of abuse as listed in the protocol paper (33). Patients were also excluded if they were not willing to participate at any time during the study.


[image: Figure 1]
FIGURE 1. EUDOR-A study design.


A comprehensive clinical assessment was performed to collect information concerning the sociodemographic characteristics of the patients, diagnosis and treatment, and previous suicide attempts. Immediately after the assessment, the EDOR Test was performed. Each enrolled patient was then followed-up for 1 year (from August 2015 to March 2017) (t1).The final recruited sample included 1,573 in- and outpatients with a primary diagnosis of depression (active or remission phase).

The CONSORT flow diagram, modified for a non-randomized trial, is shown in Figure 2.
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FIGURE 2. CONSORT flow diagram–modified.




Assessment and Measures


Reactivity

Electrodermal reactivity was assessed at baseline, t0, with the EDOR Test. The EDOR Test (23, 26) was developed by Thorell at the beginning of the 1980s. Since then, the test device has been commercialized by the Swedish company Emotra AB and modified to facilitate the use of the device by any member of the clinical staff at the ward after a short training session.

Since previous research has reported that hyporeactivity is independent of time of day (23), the EDOR Test can be performed at any time of a day in a quiet stimuli-free room. A test session takes about 25 min, including a 15-min-long habituation test. The EDOR Test uses a series of neutral audio tones as stimuli and then measures the presence or absence of specific orienting reactions in the sweating system recorded as electrodermal responses. Electrodermally hyporeactive individuals are those who show an unusually rapid habituation. The EDOR Test has been described in detail elsewhere (33).

Once the test was finished, pseudoanonymized and encrypted data were sent over the Internet for remote analyses at Emotra AB. The experts who analyzed the test data were blinded to the clinical assessment of the patients. After the analyses, a test report was sent back to the predefined e-mail addresses of the authorized staff at the remitting center.

The test report contained information on the quality of the assessment and four categories of reactivity: hyporeactivity, on the verge of hyporeactivity, reactivity, and hyperreactivity. Based on previous literature (31) and since the “hyperreactive” and “on the verge of hyporeactive” categories included very few subjects, the sample was dichotomized into two groups. Hyporeactive and on the verge of hyporeactive were included in one group, collectively called hyporeactive. Hyperreactive and reactive were included in the second group, collectively called reactive. It should be noted that this dichotomization did not yield significant changes on the OR, sensitivity, or specificity.



Suicide Attempts and Completed Suicide

Suicide attempt was defined as an act of intentional self-harm with the intent to die (33, 35).

Information regarding previous suicide attempts, including number, time, and method (assigning appropriate ICD-10 codes) of suicide attempts, was collected using a semi-structured interview administered at baseline (t0), before the EDOR Test. Suicide attempt before the EDOR Test was recorded as a yes or no variable.

The same variables were collected at the 1-year follow-up (t1) at each center using a similar semi-structured interview, administered in person or by phone. Completed suicide during follow-up was also recorded as a yes or no variable, the method used was recorded, and appropriate ICD-10 codes were assigned.

With regards to suicide attempts and completed suicides, the use of a violent method was recorded as a yes or no variable.



Other Variables

Data on socio-demographics, clinical diagnoses (primary and secondary psychiatric and somatic diagnoses), and treatment (pharmacological and psychological) of the participants were gathered at baseline.

Assessment of depression was performed with the clinician-rated Montgomery–Asberg Depression Rating Scale (MADRS) at t0 (36, 37). The scale is composed of 10 items rated on a seven-point Likert scale (0–6), with higher scores reflecting more severe symptoms of depression. It was developed to measure the severity of depressive episodes in patients with mood disorders and quantify apparent sadness, reported sadness, inner tension, reduced sleep, reduced appetite, concentration difficulties, lassitude, inability to feel, pessimistic thoughts, and suicidal thoughts. The MADRS score was used as an indicator of depression severity.




Statistical Analyses

The utilized quantitative measures (age and MADRS) were graphed to look for outliers or inconsistent values, and none was found. The association between hyporeactive status and baseline sociodemographic and clinical measures was tested using chi-square tests of independence, Fisher's exact tests, t-tests, or Mann–Whitney U-tests as appropriate. The association between hyporeactivity and the method used for the suicide attempt was tested using a chi-square test.

The sensitivity, specificity, and positive and negative predictive values of the EDOR Test were calculated for suicide attempts before the test, suicide attempts during follow-up, and completed suicide during follow-up. These analyses were also performed separately for patients with a diagnosis of unipolar depression (F32 and F33) and bipolar depression (F31). Receiver operating characteristic (ROC) curves were conducted to look at the area under the ROC curve (AUC) for each outcome.

Furthermore, a logistic regression was conducted to estimate the increased risk of suicide attempt for hyporeactive patients. Odds ratios (OR) of suicide attempt were estimated using the log-binomial model in reactive and hyporeactive patients, adjusting for sex, age, type of care, use of antidepressant, and primary psychiatric diagnosis. To further investigate and compare the information that the EDOR Test provides, the OR of suicide attempt at follow-up was estimated, adjusting for history of suicide attempt. All analyses were conducted using SPSS v25 and at an alpha level of 0.05.


Ethical Considerations

The study protocol received ethical approval from the local ethics committee in each participating center where the research project was performed. The participants received information from their clinicians about the study and that the EDOR Test was being studied as a new tool for helping clinicians in assessing the risk of suicide in depressed patients. They were also informed that the results of the test would be interpreted by an independent expert and then communicated to their physicians. A signed informed consent form was obtained from each patient. To ensure confidentiality, data was pseudoanonymized. There was unanimous agreement among all researchers and the ethical committees that it would be unethical, based on the results from previous research (30, 38), to recruit a control group of patients whose clinicians were blinded to the test results. Therefore, each center was free to use the results of the EDOR Test in their clinical suicide risk assessments and treatment plan for participating patients.





RESULTS


Characteristics of the Studied Sample

Overall, data from 87.09% (N = 1,370) of the total sample were analyzed. One hundred fifty one (9.60%) patients were excluded due to missing data or because of not meeting the inclusion criteria. Additionally, 52 (3.30%) patients were excluded from the analyses because they were lost to follow-up (Figure 1). However, no significant differences were found among the patients lost to follow-up and the rest of those included in the analyses with regards to age, gender, inpatient status, psychiatric and somatic diagnoses, MADRS scores, reactivity, and suicidal attempts before the EDOR Test. Described in Table 1 are the characteristics of the study population.


Table 1. Sociodemographic and clinical characteristics of the study population at baseline.

[image: Table 1]

The cohort had a higher proportion of female patients (n = 935; 68.25%) than male (n = 434; 31.68%), and one participant had missing gender data. Furthermore, 37.15% of the study population had attempted suicide at baseline (before the EDOR Test), where 32.02% (n = 163) used a violent method (not shown). Five patients had missing data regarding suicide attempt method at baseline. A total of 82 patients (5.98%) attempted suicide during follow-up, and 20 patients (24.10%) used a violent method (not shown). Four patients had missing data regarding suicide attempt method during follow-up. Eight patients (0.58%) died by suicide during the follow-up period. Of the total population, 75.69% had reactive electrodermal activity, with only 0.58% testing hyperreactive. Majority of the patients (38.54%) had a diagnosis of F33 (major depressive disorder, recurrent) followed by F32 (major depressive disorder, single episode) where 32.63% were diagnosed. A total of 21.46% had a diagnosis of F31 (bipolar disorder), while 23.06 and 35.98% also had a secondary psychiatric and somatic diagnosis, respectively. Moreover, at baseline, 83.06% were currently treated with antidepressants, whereas 16.06% were treated with psychotherapy. Out of these participants, 15.18% (n = 179) received both antidepressants and psychotherapy.

There were significant differences with regards to age (p < 0.001), type of care (p < 0.001), primary psychiatric diagnosis (p < 0.01), and MADRS total scores (p < 0.001) in patients who attempted suicide at baseline compared to the study population.

Table 2 illustrates the different characteristics of patients who attempted suicide before and after EDOR Test with respect to electrodermal activity.


Table 2. Characteristics of the study population by reactivity.

[image: Table 2]



Prevalence of Hyporeactivity

Of the total population, 76.28% (N = 1,045) tested reactive (Table 2). A similar proportion of male patients was classified as reactive and hyporeactive, with a percentage of 31.67 and 31.69%, respectively. The mean age in these subgroups (50 and 50.27 in reactive and hyporeactive, respectively) was also similar to the total study population. In the total sample, a similar distribution with respect to primary psychiatry diagnosis was observed among reactive and hyporeactive patients where 39.90 and 34.15% were diagnosed with recurrent depressive disorder, respectively (Table 2).

There was no statistical difference in the demographic (age and gender) or clinical (inpatient care, primary diagnosis, and MADRS scores) variables between patients who were reactive and hyporeactive in the group of patients that had already attempted suicide at baseline and the group that attempted suicide during follow-up (p > 0.05, not shown).



Hyporeactivity and Suicide Attempts

There was a statistically significant difference (p < 0.001), tested with chi-square, between the number of patients classified as hyporeactive and reactive with regards to suicide attempt before the EDOR Test. The EDOR Test had high specificity (79.91%) but lower sensitivity (29.86%) coupled with a lower positive predictive value (PPV) value (46.77) as well (Table 3). The EDOR Test showed no discriminatory ability for previous suicide attempts (AUC = 0.549).


Table 3. Sensitivity, specificity, and AUC of ElectroDermal Orienting Reactivity (EDOR) test and suicide attempt at baseline.

[image: Table 3]

Similarly, there was a statistically significant difference (p < 0.05) between the number of patients classified as hyporeactive and reactive with regards to suicide attempts at follow-up, and sensitivity was higher for risk of suicide attempt at follow-up than at baseline. However, the PPV value was much lower for suicide attempts during follow-up than for suicide attempts at baseline, and the discriminatory ability of the test did not improve (Table 4).


Table 4. Sensitivity, specificity, and AUC of ElectroDermal Orienting Reactivity (EDOR) test and suicide attempt during follow-up.

[image: Table 4]

Several patients who attempted suicide before the EDOR Test also attempted suicide during follow-up. Therefore, an analysis was conducted excluding patients with a previous suicide attempt (Table 5).


Table 5. Sensitivity, specificity, and AUC of ElectroDermal Orienting Reactivity (EDOR) Test and suicide attempt during follow-up, excluding patients with a previous suicide attempt.

[image: Table 5]

Hyporeactivity was not associated with the use of a violent suicide attempt method nor at baseline or during the follow-up.

There were eight completed suicides during the follow-up period. There were no statistically significant differences in the number of completed suicide between the hyporeactive and the reactive groups (Table 6).


Table 6. Sensitivity, specificity, and AUC of ElectroDermal Orienting Reactivity (EDOR) test and suicide.

[image: Table 6]

All analyses of sensitivity and specificity were also performed separately for patients with a diagnosis of unipolar depression or bipolar disorder (Supplementary Tables 1–4). The association between hyporeactivity and suicide attempt at baseline was significant for patients with unipolar but not bipolar depression. The association with suicide attempt at follow-up was significant for bipolar but not for unipolar depression.

The relative risk of suicide attempt in relation to electrodermal reactivity was calculated by controlling for demographic and clinical covariates. Overall, patients who were classified as hyporeactive had a statistically significant increased risk (OR 1.69, 95% CI: 1.31–2.18) of suicide attempts at baseline (Table 7). Adjusting for age, sex, type of care, use of antidepressant, and primary psychiatric diagnosis did not yield a different odds ratio.


Table 7. Odds ratio (OR) and 95% confidence intervals (CI) of the association between attempted suicide at baseline and hyporeactivity.

[image: Table 7]

Similarly, there was also a statistically significant increased risk (OR 1.83, 95% CI: 1.14–2.94) of suicide attempt during follow-up in hyporeactive patients compared to reactive patients (Table 8). The risk estimate did not change when it was adjusted for several covariates.


Table 8. Odds ratio (OR) and 95% confidence intervals (CI) of the association between attempted suicide at follow-up and hyporeactivity.

[image: Table 8]

An OR was estimated for suicide attempts at follow-up using both hyporeactivity and history of suicide attempts as independent variables (Table 9). The OR for hyporeactivity was not significant (OR 1.47, 95% CI: 0.90–2.40) when history of suicide attempts was added to the model, and this did not change when adjusting for demographic and clinical covariates. However, the OR for suicide attempt at baseline was significant (OR 8.24, 95% CI: 4.64–14.62) when reactivity was added to the model, and the estimate remained significant when demographic and clinical covariates were included in the logistic model.


Table 9. Odds ratio (OR) and 95% confidence intervals (CI) of the association between attempted suicide at follow-up using hyporeactivity and attempted suicide at baseline as independent variables.
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DISCUSSION

This study found a statistically significant increased risk of suicide attempt at baseline and suicide attempt at follow-up in hyporeactive patients compared to reactive patients. The risk of suicide attempts after 1 year among hyporeactive patients was almost twofold the risk of suicide attempts at follow-up among reactive patients. This risk also did not significantly change when we adjusted for demographic and clinical covariates. Hyporeactivity was no longer significantly associated with a higher risk of suicide attempt at follow-up when suicide attempt at baseline was added to the regression model. Suicide attempt at baseline instead turned out to be a significant risk factor for future suicide attempts in comparison to hyporeactivity, where patients with a history of attempted suicide had almost eight times higher risk for a future suicide attempt compared to patients with no history of suicide attempt. The odds ratio for completed suicide was not computed due to the low number of suicides during the 1-year follow-up. Even if the increased suicide attempt risk associated with hyporeactivity is significant from a statistical point of view, its small effect size does not allow one to make a meaningful clinical decision about a specific patient. Moreover, a previous suicide attempt appears to be a much stronger factor than hyporeactivity. Overall, the results of this study show that hyporeactivity, as a standalone measure, has a limited clinical significance for the determination of suicide risk.

The sensitivity, NPV, and PPV of the EDOR Test were lower than in previous studies (30, 31). In a meta-analysis including 279 depressed patients and 59 healthy subjects, the sensitivity of electrodermal hyporeactivity for suicide was 96.6%, and the specificity was 92.9%, while the sensitivity and specificity for suicide and violent suicide attempts was 92.7 and 83.3%, respectively (30). Similarly, data from 892 depressed patients collected between 1985 and 2002 in Germany yielded a sensitivity of 83.3% and a specificity of 97.6% for suicide. In the current study, a sensitivity of 29.86% and a PPV of 46.77% were found for attempted suicide at baseline, while a sensitivity of 35.36% and a PPV of 8.92% were found for attempted suicide at follow-up. The sensitivity and PPV of reactivity for completed suicide was 25.00 and 0.61%, respectively. Even if specificity was around 80% for all the outcome measures, this result should be considered cautiously since it may be due to the combination of a relatively rare outcome (i.e., suicidal behavior) with the low prevalence of hyporeactivity in the sample (39).

However, the results should be discussed in the light of some relevant strengths, limitations, and considerations about the study. The study has several strengths. While previous investigations were conducted using smaller samples recruited in a single psychiatric center (30, 31), the EUDOR-A study recruited patients from 15 psychiatric centers in nine countries. The subjects were already out- or inpatients of the clinics and did not receive any incentive to take part in the study. Moreover, the sociodemographic characteristics of the sample, as well as the reported prevalence of suicidal behavior, are in line with literature findings. The higher proportion of female patients compared to male patients (68.25 vs. 31.68%) in the study sample is very similar to the female–male ratio of 2:1 described in epidemiological studies and meta-analyses on depressed patients (40, 41). The overrepresentation of female patients among suicide attempters found in this sample has been previously described in other research as the “gender paradox” (42, 43) since it is usually coupled with a preponderance of male patients in completed suicides. Furthermore, the proportion of female patients (68.25%) in our sample is similar to that reported in other studies investigating the relationships between EDA and suicidal behavior (24, 29, 44), and hyporeactivity seems to be independent from sex (29, 31).

In the current study, 37.15% (n = 509) of the sample reported a lifetime history of suicide attempt at baseline. Since the study sample mostly includes patients with a diagnosis of major depression, this result can be considered very similar to the one reported in epidemiological studies on depressed patients. Comparing the results of two large research projects on bipolar and depressed patients in Finland, Holma et al. (45) found that, before baseline, 51% of patients with bipolar disorder and 33% of patients with major depression disorder had attempted suicide. In his review on suicidal behavior in mood disorders, Isometsä (46) reported the lifetime prevalence of suicide attempt to be 30–40% in major depression and about 50% in bipolar out- and inpatients. More recently, Dong et al. (47, 48) conducted two systematic reviews and meta-analyses of observational studies to estimate the prevalence of suicide attempts among patients with major depression and bipolar disorders. They calculated a pooled lifetime prevalence of suicide attempts of 31% (95% CI: 27–34%; I2 = 97.2%) and 33.9% (95% CI: 31.3–36.6%; I2 = 96.4%), respectively. During the 1-year follow-up, around 6% (n = 82) of the EUDOR-A sample attempted suicide. In the study by Holma et al. (44), 19.9% of bipolar patients and 9.5% of major depressed patients attempted suicide during the 18-month follow-up. In the meta-analyses conducted by Dong et al. (47, 48), the 1-year prevalence of suicide attempts was 15.0% for bipolar disorder and 8% for major depression.

Nevertheless, the small sample size and short follow-up limit the findings of this study. More specifically, the incidence of completed suicide was low (eight suicides during the 1-year follow-up), and a longer follow-up might have yielded more completed suicides, thus improving the power of the analysis. Indeed in the study by Thorell et al. (31) reporting higher sensitivity and specificity, electrodermal and suicide data collected over 17 years were analyzed. The prevalence of hyporeactivity in the overall sample was also much higher than that found in the EUDOR-A sample (68.1 vs. 23.72%). It should also be noted that the test result from the EDOR Test gives a continuous reactivity value, and the four categories (hyporeactive, on the verge of hyporeactive, reactive, and hyperreactive) were made based on cutoff values. However, grouping these categories differently to form two comparative groups did not yield significant changes on the ORs, sensitivity, or specificity.

The major limitation of the EUDOR-A study is the non-blinded design of the study, which was chosen due to ethical reasons. Clinicians were aware of the results of the EDOR Test, which might have led them to increase the intensity of care for patients who were hyporeactive. Therefore, the reduction of attempted suicide at follow-up in hyporeactive patients and thus the increased number of false positives might be due to the above-mentioned increase in the intensity of care—for instance, additional precaution plans and preventive measures might have been put in place due to the expectation from the carers that hyporeactive patients were more prone to suicidal behavior, diminishing the suicidal behavior that would have developed otherwise. Unfortunately, a measure of intensity of care was not included in the protocol of the study, and it is not possible to evaluate if additional suicide preventive measures for hyporeactive patients increased the number of false positives and subsequently decreased the measured sensitivity and specificity of the EDOR Test.

Another limitation lies in the different patterns of association between hyporeactivity and suicidal behaviors shown by unipolar and bipolar depressed patients (see Supplementary Tables 1–4). This is likely due to the small size of the subsamples. Previous studies suggested that there is no difference in tonic or phasic electrodermal activity between unipolar and bipolar depression (49, 50), and therefore unipolar and bipolar depressed patients were considered and studied as a uniform category (28, 30, 31). However, in the current study, bipolar depressed patients were significantly more often classified as hyporeactive than the other diagnostic categories (30.6 vs. 21–25.8%), and Thorell et al. (31) reported an even higher prevalence of hyporeactivity in the subgroup of bipolar patients (80%). Further studies with larger sample sizes are needed to better investigate differences in hyporeactivity among unipolar and bipolar depressed patients and its link to suicidality.

The EUDOR-A study partly confirms previous literature that also reports electrodermal hyporeactivity in depressed patients who attempt suicide compared to non-suicidal depressed patients (23–27, 29, 44). However, the results of the current study stand in contrast with previous research, which support the presence of a correlation between hyporeactivity and the choice of method (violent or non-violent) for attempted or completed suicide (23, 24, 27–31). Literature also suggests that electrodermal hyporeactivity might be a psychophysiological correlate of antisocial behavior, showing a moderate hereditability (51, 52). Future research should investigate if hyporeactivity is a proxy for a brain state that predisposes to aggression and self-harm and evaluate if treatments aimed at preventing suicide may influence electrodermal reactivity.

In line with previous research (23, 29, 31), attempted suicide at baseline was a very significant risk factor in the adjusted model. Other than a history of suicide attempt, no other moderators, such as age, gender, diagnosis, and pharmacological treatment, were found for the association between hyporeactivity and risk of suicide attempt at follow-up.



CONCLUSIONS

The main finding of the EUDOR-A study is that an electrodermal hyporeactive response pattern to neutral stimuli is associated with a history of suicide attempts as well as with an increased risk of such behavior during a 12-month follow-up period after being tested. However, the sensitivity and specificity of the EDOR Test were not sufficient to support its use as a suicide risk assessment tool in clinical practice. The statistically significant association of hyporeactivity with suicide attempts is promising and should be further investigated. Future research should address and overcome the limitations that emerged from the current study, including the inclusion of a control group, with clinicians blinded to the results of the EDOR Test or, if impossible due to ethical reasons, a detailed collection of the data about the preventive interventions applied to hyporeactive and reactive patients, allowing one to measure the intensity of treatment delivered to each patient.
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