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Abstract:
Objective: To examine the validity of the SAD PERSONS scale (SPS) and item analysis in a Thai tertiary setting.

Material and Methods: One hundred and twenty-six inpatients were recruited from a psychiatric ward. Patients were 

interviewed by a consultant psychiatrist and assessed a variety of suicide risk factors. The SPS was blindly performed 

by a psychiatric resident. The psychometric properties of SPS was executed by comparing the assessment results.                      

Results: A cut-off point of SPS was at 2/3 in assessing current high suicide risk with the sensitivity 79.0% and specificity 

35.0%. While the specificity of cut-off point 4/5 was greater than 90.0%, sensitivity was only 27.0%. Parameters that 

correlated the high risk of suicide were only depression and statement of future suicide intent. 

Conclusion: For the purpose of suicide prevention, a sensitivity of screening scale is essential. SPS failed to identify 

the majority of those requiring high intensity psychological intervention though it shows the high specificity of suicide risk. 

The instrument should not be applied to screen self-harm patients presenting to general hospitals.
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Introduction
 Suicide is the leading cause of death, by 2016 suicide 

accounted for 1.4% of all deaths worldwide.1 The suicide 

situation in Thailand is more serious than in many other 

regions as Thai suicide rate is 14.1 per 100,000 population 

which is higher than crude suicide rate of both the South-

East Asia region (13.2 per 100,000 population) and also 

the global rate (10.6 per 100,000 population).2 The number 

of years of loss and impact to society increase attention 

for global prevention strategies, whereas, the majority of 

patients with suicide attempts who still have a high risk for 

repeated attempts were not hospitalised.3 Risk was not 

detected during the patients visit.4 In an emergency room, 

suicidal assessment must be done quickly and precisely 

to maintain patient safety. The risk assessment tools are 

necessary as it encourages clinicians to classify the patient’s 

severity and make predictions of future behaviour.

 Suicide assessment instruments were inter-

nationally applied by several healthcare personnel.4-6 

There are a number of suicidal risk assessments such as 

the SAD PERSONS scale (SPS)7, Beck scale for suicide 

ideation8, Pierce suicide intent scale9, ReACT Self-Harm 

Rule10, or Repeated Episodes of Self-Harm score.11 To 

facilitate suicide prevention, a high sensitivity and specificity 

of suicidal risk assessment scale is essential. Having a 

reliable assessment scale would be convenient for medical 

personnel in caring of patients at risk, however, applying 

only scale is not strongly recommended6,12,13 due to their 

predictive performance. Instead of reliance on only tool, it 

is suggested that scale should be only a part of suicidal 

risk assessment, including the current situation, past history, 

social factors14,15 and the instruments should be validated.16

 The SPS, a 10-item acronym scale is a suicide risk 

assessment tool.7 SPS was debated about its efficacy as 

it showed area under the curve 0.572 with non-significant 

statistics in the sample size of 4,019 participants.17 In regards 

to guidelines or efficacy, the SPS has been widely use in 

Thailand because the mnemonic is simple and works well 

where both time and manpower are limited. In Thailand, 

psychiatric house staff are not always rotating through the 

emergency department18 hence the frontline personnel who 

meet patients with suicide risk have to assess and manage 

the case. Clinicians also use the scale for clinical judgment 

to discharge and make appointments at outpatient units 

or to admit into inpatient care. To date, there has never 

been a study examining the reliability and validity of SPS 

in a Thai tertiary care hospital, hence, this study aims to 

evaluate accuracy of the SPS for identifying individuals at 

risk for suicide. 

Material and Methods
 The study was performed at the psychiatric inpatient 

unit of Siriraj Hospital, a university hospital in Bangkok, 

Thailand. The ethical approval was acquired from the Ethics 

Committee for Research in Humans with a reference number 

of 319/2558 (EC1) at Siriraj Hospital before participant 

recruitment. The study population was included from the 

following criteria; psychiatric inpatients regardless of their 

psychiatric diagnosis who were admitted during November 

2015-October 2016, age above 18 years old and speaking 

Thai fluently. The exclusion criteria incluced patients who 

were too frail to participate, comatose, mute, deaf, blind, had 

cognitive impairment or had severe, aggressive behavior. 

For individuals with repetition of self-harm, we included 

only their first time presenting into the study. The reason 

that we selected inpatients was that there was a number 

of patients with a high risk suicide, so we could have an 

appropriate cut-off point for staff on the setting to admit 

the patient from any units.

 A sample size of 167 was calculated, from an 

estimated admission number of 285, per year; to give a 

5.0% level significance, with 5.0% margin of error. All eligible 
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patients were invited into our study; however, we could 

only recruit 126 eligible participants in the one-year time 

frame.

 Baseline patient assessment

 After eligible patients had completed the consent 

forms, each patient was interviewed comprehensively by a 

consultant psychiatrist. The interview was done to collect 

demographic data, review of the current conditions, assess 

psychiatric conditions, review of previous psychiatric, 

medical, and developmental history. The assessment 

classified patients to be high and low suicide risk groups, 

and the judgment of the consultant psychiatrist was the 

“gold standard” of suicidal risk classification. After the 

interview, the physician completed the inpatient medical 

record form.

 Study measure

 SPS is a 10-item scale, with each item corresponding 

to a risk factor for suicide. Ten criteria are described as 

following; Gender (male), Age (<19 or >45), Depression, 

Previous suicide attempt, Ethanol abuse, Rational thinking 

loss, Social supports lacking, Organized plan, No spouse and 

Sickness (chronic debilitating disease).7  Each item is scored 

as 1 if present and 0 if absent on the current presentation. 

The SPS was assessed by a psychiatric resident, who was 

trained to use it. It would be performed independently and 

blinded, which would occur after psychiatrist’s assessment. 

The reason that we chose a psychiatric resident to perform 

the SPS is it was firstly used for trained medical students 

to determine suicide risk. Moreover, the SPS generally has 

been performed by general physicians who graduated from 

medical schools within three years, and most psychiatric 

residents in Thailand also graduated from  medical schools 

not more than 5 years. Hence, competency of psychiatric 

residents in SPS assessment would be compatible with real 

life situations in Thailand.

 Data analysis 

 Descriptive analyses were performed using the chi-

squared or Fisher’s exact tests for categorical variables; 

in case of continuous variables, t- and Mann-Whitney 

U-tests were used. The associations of continuous variables 

were performed using Pearson’s correlation. Furthermore, 

predictive performance of SPS was analysed by receiver 

operating characteristic (ROC) curve. To decide the optimal 

cut-off points for high suicidal risk, area under the curve 

(AUC) statistics, as well as, sensitivity, specificity, positive 

predictive value (PPV), negative predictive value (NPV), 

positive likelihood ratio (+LR) and negative likelihood ratio 

(+LR) were calculated.

 We analysed a group of patients who had stated of 

future intent to determine whether it has association with 

suicidal risk. In this study, only the first admission was used 

from individuals with multiple admissions to maintain the 

statistical assumption of independence of observation. In the 

case of missing parameters, only education years data from 

4 participants were missed and they were not statistically 

different from those individuals with available data. Hence, 

the missing data was removed from the analyses. Backward 

stepwise logistic regression was conducted to determine the 

most appropriate model for current suicidal risk. A value of 

p<0.050 was taken as significant. All statistics were analysed 

using Statistical Package for the Social Sciences Statistics 

version 18.0.   

Results
 Demographic characteristics

 The study population (n=126) was predominantly 

women (63.5%) and the mean age was 42.17 years (S.D. 

=17.77, range 18-82). The primary diagnoses leading to 

admission were affective disorders (50.8%) and psychotic 

disorders (30.2%). Table 1 shows characteristics of 

participants in the high and low suicidal risk groups that 

consisted of 52 people with high risk from in depth interview 
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Table 1 Demographic data

Demographic data High-risk (n=52) Low-risk (n=74) X2/t* p-values

Age, mean±S.D. 41.06±17.63 42.96±17.94 0.59 0.877
Gender (%)
   Female 34 (65.4) 46 (62.2) 0.14 0.711
   Male 18 (34.6) 28 (37.8)
Education (%) 50 (39.7) 72 (57.1) 4.80 0.187
   No education 2 (4.0) 0 (0.0)
   Primary education 5 (10.0) 14 (19.4)
   Secondary education 14 (28.0) 17 (23.6)
   At least college 29 (58.0) 41 (56.9)
Psychiatric diagnosis (%) 18.54 < 0.001
   Bipolar disorder 10 (19.2) 22 (29.7)
   Depressive disorders 23 (44.2) 9 (12.2)
   Psychotic disorders 9 (17.3) 29 (39.2)
   Others 10 (19.2) 14 (19.4)
More than 1 psychiatric disorders (%) 17 (32.7) 25 (33.8) 0.02 0.898
Chronic disease^ 20 (38.5) 32 (43.2) 0.70 0.403
   Number of chronic sickness 1.81 1.81 0.01 0.769
SPS scores, mean±S.D. 3.56±1.24 2.89±1.12 -3.14 0.081

Chi-squared test for categorical variables or independent t-test for continuous variables were performed to derive the statistics of X2 or t 
respectively.
^Chronic disease defined as ICD-10 groups of diseases including neoplasms, diseases of the blood and blood-forming organs and certain 
disorders involving the immune mechanism, endocrine, nutritional and metabolic diseases which is identified from medical records. 
S.D.=standard deviation, SPS=SAD PERSONS scale

by psychiatrists and 74 people with low risk. In the high risk 

group, the female gender was predominant (65.4%), the 

mean age was slightly less than the low-risk group (41.06 

vs. 42.96) and education was lower than the low risk group. 

No statistically significant difference between the two groups 

regarding age, gender, education, having of a chronic 

medical disease, and number of chronic medical disease 

was observed. Depressive disorders where diagnoses in the 

high risk (44.2%) were four times more than in the low risk 

group (12.2%), while bipolar disorders (29.7%) and psychotic 

disorders (39.2%) were stand-out in the low risk group. 

The mean SPS scores of the high risk group was slightly 

higher than the low risk group (3.56±1.24 and 2.89±1.12, 

respectively) but no statistically significant difference. 

 Sensitivity analysis

 SPS cut-off points are 3 score categories (low risk 

0-4, moderate risk 5-6 and high risk 7-10). However, 

null patient had SPS score at least 7 in this study, and 

mean SPS score of the high risk group according to the 

psychiatrist was only 3.56±1.24 which would be classified 

into low risk group by SPS. The ROC and sensitivity 

analyses were used to estimate the optimal cut-off point 

of the SPS as displayed on Table 2 and Figure 1. At cut-

off 2/3, the sensitivity for identifying high suicidal risk was 

78.9% and the specificity was 35.1%. While its PPV and 

NPV were 46.1 and 70.3, respectively. Though at cut-

off 4/5, the PPV and NPV were better than cut-off 2/3, 

clinicians could have 26.9% sensitivity and 91.9% specificity. 
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Moreover, figure 1 indicated the AUC for SPS was 0.64 

(95% confidence interval (CI), 0.55-0.71; p-value=0.006).

 Considering the SAD PERSONS mnemonic from 

univariate analysis (Table 3), depression (p-value<0.001), 

history of previous suicide gesture (p=0.010), lack of social 

support (p-value=0.045), current organized plan for killing 

oneself (p-value<0.001), and intent to kill oneself in the 

future (p-value<0.001) were significant factors for current 

high suicide risk. While two items of SPS showed trends 

toward negative correlation with current suicidal risk alcohol 

abuse (p-value=0.010), current rational thinking loss 

(p-value<0.001). Whereas, these following factors were not 

significantly associated with high suicidal risk, male sex, age 

under 19 or over 45 years, no spouse and perception of 

having chronic sickness. Binary logistic regression analyses 

were used to determine the association between individual 

items of SPS and high suicidal risk by a psychiatrist. Table 

3 shows the results of the backward stepwise regression 

analysis of each item of SPS and their relationship to 

current high suicidal risk. Only depression was correlated 

with current suicidal risk (adjusted OR=73.21; 95% CI, 

12.95-413.78).  

Table 2 Performance of predictive values (%) of SAD PERSONS 10-score to high-risk suicide

Cut-off points Sensitivity Specificity PPV NPV +LR -LR

Score 2/3 78.9 35.1 46.1 70.3 1.2 0.6
Score 3/4 46.2 74.3 55.8 66.3 1.8 0.7
Score 4/5 26.9 91.9 70.0 64.2 3.3 0.8

PPV=positive predictive value, NPV=negative predictive value, +LR=positive likelihood ratio, -LR=negative likelihood ratio

Figure 1 The receiver operating characteristic curves of SAD PERSONS scale, area under the curve to predict high-

 risk suicide 0.64; 95% confidence interval 0.55-0.71; p-value=0.006 
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Table 3 Association of risk factors with risk assessment and backward stepwise regression model for high suicidal risk

Suicide association 
factors

High-risk+

(n=52)
Low-risk 
(n=74)

X2/ta p-values Crude OR 
(95% CI)

Adjusted Odds 
Ratio (95% CI) 
(only SPS)

Adjusted for 
D, P, O and SF 
(95% CI)

Sex, male 17 (32.7) 28 (37.8) 0.35 0.553 0.80 (0.38-1.68) 1.52 (0.42-5.46) -
Age (<19 year or 
>45 year)

19 (36.5) 34 (46.0) 1.11 0.292 0.68 (0.33-1.40) 0.80 (0.20-3.11) -

Depression 50 (96.2) 17 (23.0) 65.69 <0.001b 83.82 
(18.45-380.81)

73.21 
(12.95-413.78)

8.92 (1.28-62.33)

Previous suicidal 
attempt 

18 (34.6) 11 (14.9) 6.72 0.010 3.03 (1.29-7.15) 2.88 (0.59-14.04) 2.48 (0.48-12.91)

Ethanol abuse 3 (5.8) 7 (9.5) 6.62 0.010b 0.24 (0.08-0.86) 0.37 (0.06-2.21) -
Rational thinking loss 12 (23.1) 42 (56.8) 14.15 <0.001 0.23 (0.10-0.51) 0.60 (0.17-2.17) -
Social support deficit 6 (11.5) 2 (2.7) 4.01 0.045 b 4.70 (0.91-24.27) 1.33 (0.11-16.50) -
Organized plan 14 (28.0) 1 (1.4) 19.04 <0.001b 26.90 (3.41-212.35) 6.38 (0.66-61.94) 1.86 (0.19-17.74)
No spouse 31 (59.6) 42 (56.8) 0.10 0.749 1.13 (0.55-2.31) 2.23 (0.57-8.73) -
Chronic sickness 14 (28.0) 18 (24.3) 0.11 0.741 1.15 (0.51-2.58) 0.62 (0.15-2.48) -
Stated future intent 47 (90.4) 5 (6.8) 84.83 <0.001 106.53 

(30.72-669.50)
- 21.36 

(4.31-105.77)

aChi-squared test for categorical variables or independent t-test for continuous variables were performed to derive the statistics of X2 or t 
respectively.
bFisher’s exact test was used when the expected values are small
^Chronic disease defined as three ICD-10 groups of diseases including neoplasms, diseases of the blood and blood-forming organs and 
certain disorders involving the immune mechanism, and endocrine, nutritional and metabolic diseases.
+High-risk group was defined as psychiatrists’ assessment. 
D=depression; O=organized plan, P=previous suicidal attempt, S.D.=standard deviation, SF=stated future intent, SPS=SAD PERSONS scale

 Subgroups analysis 

 Groups of patients with chronic disease such as 

cardiovascular disease, stroke, ischemic heart disease, 

cancer, diabetes, renal failure, liver failure or cirrhosis, 

chronic hepatitis B and C virus infection, HIV infection and 

autoimmune disorder, were analyzed. Table 1 showed that 

patients report of having chronic diseases, chronic diseases 

noted from medical records or a subgroup of specified 

chronic disease did not have significant association with 

high suicidal risk.

 Statement of future intent was another item included 

in modified SPS but SPS. Fortunately, every patient who 

was admitted would be assessed with this question. The 

regression modelling for high risk suicide is presented in 

Table 3. We selected these four variables, because they 

have statistical significance at p-value<0.02, and they are 

also more significant factors in modified SPS19 than others; 

which give two points for each criteria. Backward stepwise 

regression selected two items (depression and stated 

future intent) to be included in the predictive model. Table 

3 displays the significant correlation between depression 

(adjusted OR=8.92; 95% CI, 1.28-62.33; p-value<0.001) 

and intention of future suicide (adjusted OR=21.36; 95% 

CI, 4.31-105.77; p-value<0.001) with high suicidal risk.
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Discussion
 This study demonstrates ability of SPS to assess 

current suicide risk in Thai tertiary care settings. The SPS 

scale in this study displays AUC=0.64; p-value=0.006; 95% 

CI, 0.55-0.74 that is comparable with the Chinese SPS 

which has AUC=0.66; p-value=0.020; 95% CI, 0.53-0.79.20 

There is no consensus in acceptable values of sensitivity 

and specificity for the predictive performance of suicide 

assessment scales, in pragmatic view, sensitivity more 

than 80.0% and specificity more than 50.0% are acceptable 

benchmarks.13 Using a sample from the tertiary psychiatric 

center, this study reveals that the SPS does not accurately 

predict current suicide risk. Since there is no acceptable 

cut-off value for suicide prediction. For example, at cut-

off point 5 clinicians would fail to identify three out of four 

individuals with high suicide risk that is unacceptable given 

the seriousness of the consequence. Despite the rather 

high sensitivity and NPV of the cut-off point 3, it shows 

low specificity and PPV. Using this score, clinicians would 

have an abundancy of false positive cases entering a high 

intensity treatment program or admissions to psychiatric 

inpatient care. If that is the case, patients would have over-

treated and the medical resources would be extravagantly 

exhausted. On the other hand, an implication in the Thai 

tertiary settings is that patients who scored at least 5 

would be considered for admission, due to the high risk of 

suicide; instead of score 7 as the original SPS, with this 

high specificity of 91.9%. The high risk score, as a priori 

cut-off points (at least 7), showed sensitivity to be lower 

than 50.0% that is worse than a random assessment and 

with this score more than half of patients with suicide risk 

would not receive access to an appropriate treatment. Our 

findings are consistent with other studies that SPS with the 

high cut-off point had good specificity but poor sensitivity 

and vice versa.17,20-22 The results are also comparable to 

other suicide risk screening scales, wherein clinicians have 

to trade-off between sensitivity and specificity, and there 

is no suicidal risk instrument that can be employed without 

a comprehensive clinical assessment.15,17 

 We also analysed “stated future intent”, a sub-

stitution in modified SPS19 instead of having chronic 

sickness. Because statements regarding future suicide 

intent may imply that they keep thinking that life is not worth 

living. This scheme combined with access to lethal means, 

can allow for suicidal behaviours. The study demonstrates 

a significant association between this parameter with the 

gold standard diagnosis (adjusted OR=36.44; 95% CI, 4.60-

288.90). The result displays a comparable outcome with 

several studies23,24 that statement regarding future intent 

to suicide was significantly correlated with a high risk of 

suicide. Although, we had rather high odds ratio, the 95% 

CI is rather wide. Hence clinicians can adopt this item to 

assess the risk yet we could not strongly recommend it. 

The further investigation to validate modified SPS in a larger 

sample size than us should be performed to prove whether 

it would be more applicable in a Thai setting. Another 

variable that had strong correlation with high suicide risk  is 

depression. These results are similar to several studies.17,19,20 

It is now understood that depression plays an important 

role in suicide. This can be explained by cognitive beliefs of 

depression, which are negative beliefs toward ones self, the 

world and the future.25 People with depression feel alone, 

helpless and hopeless, which leads into thoughts that life 

is worthless. 

 Generally, men have a higher rate of committing 

suicide than  women2 and this was also found in the Thai 

population as committed suicide ratio between men and 

women was 9.7 to 2.6.24 Our result shows this trend but 

is insignificant (adjusted OR=2.90; 95% CI, 0.60-14.18). 

This might be because we had rather small number of 

participants and the power of statistics might not be enough. 

Another reason is that our sample might not reflect the Thai 

population, in terms of the ratio of women to men as ours 

was 1.7, however, the Thai women to men ratio is about 
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1.0.26 Men were more likely to commit suicide than women, 

whereas, women have more frequently attempted suicide 

than men.27 This might explain why we had a higher number 

of women in the high risk group than men. 

 Two items of SPS showed trends toward negative 

correlation with current suicidal risk; these being alcohol 

abuse (p-value=0.010), and current rational thinking loss 

(p-value<0.001); however, adjusted odd ratio was not 

significant. This result contrasts with the current knowledge 

that drug and alcohol misuse has strong association with 

suicide.28 This might be because,  we had a small number 

of alcohol drinking participants (10 of 126), and our study 

did not collect other substances use data. The negative 

correlation of rational thinking loss criteria and suicide is 

similar to Bolton et al. findings.17 Rational thinking loss is 

described as: organic brain syndrome or psychosis19, this 

might relate to impulsive or/and unpredictable behaviors. 

Thereby, it might increase suicidal risk, if the patient has 

suicidal ideas, but if they has homicidal ideas attributed 

to this factor this would have a negative correlation with 

suicide.  

 Strengths and limitations

 The study was performed at a tertiary psychiatric 

center where there is also an academic hospital. Therefore, 

each case in the study was ensured to be assessed by a 

psychiatric consultant, so the gold standard was reliable. 

Due to the limitation of ward occupancy, the condition of 

each case had to be severe in order to be admitted. Our 

setting is adequate to validate a screening tool for identifying 

serious conditions.

 There were some limitations to this study. Firstly, 

our results might not be possible to generalize to the Thai 

population, since our patients  were usually admitted  as 

having a moderate to high clinical severity; therefore, the 

mean scores reported here were higher than those seen 

in other units such as emergency or outpatient units. The 

expected SPS scores should be at least 7, however, our 

SPS’s mean scores are 3.56±1.24 in the high risk group 

and 2.89±1.12 in the low risk group. These mean scores 

reflect that the original SPS scale was not sensitive enough 

even with the critical group in Thailand. The limitation of 

having only inpatients in our sample group is that whomever 

is discharged from emergency or outpatient units were 

excluded. We also excluded patients who were aggressive 

and those who had not given their consent. These patients 

might have different characteristic data from those in 

the study. Our setting is a tertiary hospital in a medical 

school, so it seems that our patients might have different 

characteristics from other settings; such as the severity 

of both psychiatric and medical conditions. As regards to 

their medical conditions, up to 50.0% of our patients have 

at least one chronic medical illness, which is higher than 

other settings (15.429-18.6%30)Hence, our results might 

not be able to generalize to other settings; except other 

university hospitals. However, this can be viewed from 

another angle, in which having a chronic sickness is a risk 

factor for suicide, our findings should have found this strong 

association. Likewise, Hockberger et al 19removed this item 

from the modified SPS. This can be interpreted that in 

a  tertiary setting, having a chronic disease might not be 

associated with high suicide risk. For further investigation, 

we suggested that all patients who visit the hospital with the 

issue of suicidal thoughts or attempt should be assessed. 

Secondly, substance use disorders other than alcohol 

increases mortality rate from suicide31 while we used the 

original version of SPS which collected only alcohol use 

information. Hence, we would underestimate the individual’s 

suicide risk. To improve accuracy of suicide risk assessment, 

data of using both illicit substances including cannabinoid 

and benzodiazepines should be collected. In addition, 

modified SPS might be more applicable with contemporary 
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context than SPS. Lastly, we included only patients older 

than 18 years of age so that we would miss the younger 

age group. Whereas, SPS includes scores of patients who 

are aged under 19 and more than 45 years old. So we lack 

the teenage group sample in the study which would affect 

the results especially relating to age factor. 

Conclusion
 The SPS is not recommended to be used as a 

screening scale of suicide risk presenting at a general 

hospital. Clinicians should pay attention to clinical 

assessment that takes account of the individual risk 

including bio-psycho-social assessment. This skill is a 

required active training program for all healthcare personnel. 

In view of specific questions with risk of suicide, both 

depression and the idea of killing oneself in the future are 

associated to high risk. So this emphasizes that clinicians 

who first meet the patient should assess patients with these 

questions. In regards to the SPS psychometric properties, 

it might not be sufficient enough to evaluate patients with 

suicide risk, but it can be used to structure an assessment. 

For developing a further study, not only using a modified 

SPS instead of SPS to assess current suicide risk but it 

should also follow participants to predict further suicidal 

idea or attempts. The modified SPS should be evaluated 

on its sensitivity and specificity, and also compared with 

other self-harm instruments. It should be studied in various 

groups such as non-psychiatric staff to ensure that it can 

be performed by all healthcare personnel.
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