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ABSTRACT
Objective: The SAD PERSONS scale is a 
widely used risk assessment tool for suicidal 
behavior despite a paucity of supporting data. 
The objective of this study was to examine 
the ability of the scale in predicting suicide 
attempts.

Method: Participants consisted of consecutive 
referrals (N = 4,019) over 2 years (January 1, 
2009 to December 31, 2010) to psychiatric 
services in the emergency departments of the 2 
largest tertiary care hospitals in the province of 
Manitoba, Canada. SAD PERSONS and Modified 
SAD PERSONS (MSPS) scale scores were 
recorded for individuals at their index and all 
subsequent presentations. The 2 main outcome 
measures in the study included current suicide 
attempts (at index presentation) and future 
suicide attempts (within the next 6 months). 
The ability of the scales to predict suicide 
attempts was evaluated with logistic regression, 
sensitivity and specificity analyses, and receiver 
operating characteristic curves.

Results: 566 people presented with suicide 
attempts (14.1% of the sample). Both SAD 
PERSONS and MSPS showed poor predictive 
ability for future suicide attempts. Compared 
to low risk scores, high risk baseline scores had 
low sensitivity (19.6% and 40.0%, respectively) 
and low positive predictive value (5.3% and 
7.4%, respectively). SAD PERSONS did not 
predict suicide attempts better than chance 
(area under the curve = 0.572; 95% confidence 
interval [CI], 0.51–0.64; P value nonsignificant). 
Stepwise regression identified 5 original 
scale items that accounted for the greatest 
proportion of future suicide attempt variance. 
High risk scores using this model had high 
sensitivity (93.5%) and were associated with 
a 5-fold higher likelihood of future suicide 
attempt presentation (odds ratio = 5.58; 95% CI, 
2.24–13.86; P < .001).

Conclusion: In their current form, SAD PERSONS 
and MSPS do not accurately predict future 
suicide attempts.
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Suicide is a leading cause of death worldwide.1 Despite the prioritization of 
suicide prevention policies,2 the rate of suicide and suicidal behavior has 

not diminished.3,4 Suicide attempts are among the most important risk factors 
for suicide completion.5–8 Therefore, identifying individuals who are at risk 
of future suicide attempts is of high clinical importance, since it provides the 
opportunity for the delivery of timely health services that may prevent a person 
from completing suicide in the future.

Unfortunately, the prediction of later suicide attempts is very difficult.9,10 
Several risk factors have been identified11–13 but suffer from poor positive pre-
dictive value.14 A clinically appealing prospect has been to develop a simple 
risk assessment checklist that predicts a person’s future risk of suicide based 
on a scale score. A prominent example is the SAD PERSONS scale, originally 
developed in 1983.15 The scale is a mnemonic consisting of 10 risk factors based 
on literature review. Although the original study proposed the scale as a method 
to assess suicide risk, it was not evaluated in this regard. Since then the SAD 
PERSONS scale has had widespread implementation as a clinical and education 
tool for assessing suicide risk. It has been used in numerous countries around 
the world, including the United States, Canada, Taiwan, the United Kingdom, 
and other European nations.16–23 It has also been widely taught to medical, 
nursing, and counseling students as a method for determining a patient’s risk 
for suicide.16,24,25 The pervasive application of the scale is contrasted by a very 
limited base of supporting evidence.26 A systematic review found only 10 
published studies that have evaluated the scale, with major methodological 
differences, small samples and sampling bias, and contrasting results.27 No 
study has formally evaluated whether the SAD PERSONS scale can accurately 
predict future suicidal behavior in the emergency psychiatry setting.

The objective of the current study was to examine the ability of the SAD 
PERSONS scale, and its modified version (the Modified SAD PERSONS scale 
[MSPS]), to accurately assess current suicide attempts and predict future sui-
cide attempts. With a sample size of over 4,000, a prospective follow-up period 
of 2 years, and physician assessment of suicidal behavior, this study was posi-
tioned to overcome many of the limitations of existing research. On the basis 
of previous literature, we hypothesized that scores on the SAD PERSONS scale 
would be correlated with suicide attempts but that the predictive accuracy of 
the scale would be poor.

METHOD

Setting
Data for this study come from the SAFE Database Study (Suicide Assess-

ment Form in Emergency psychiatry), a large multisite study examining risk 
factors for suicide. This study is being conducted in the emergency departments 
of the 2 largest tertiary care hospitals in the province of Manitoba, Canada. 
Psychiatric services for these 2 teaching hospitals are provided 24 hours daily 
by psychiatric residents and staff psychiatrists associated with the Department 
of Psychiatry at the University of Manitoba.

Study Population
The study population included consecutive adult referrals to psychiatric 

services (N = 4,019). There were no exclusionary criteria. The study period was 
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2 years, from January 1, 2009 to December 31, 2010. This 
provided a recruitment time of 18 months, allowing for at 
least 6 months of follow-up for all participants.

Baseline Patient Assessment
Each individual in the study was assessed by a psychiatric 

resident, and the assessment was supervised by an attend-
ing psychiatrist. The assessment included a comprehensive  
psychiatric interview (collection of demographic infor-
mation, review of the presenting condition, assessment of 
psychiatric conditions, and review of previous psychiatric 
contact, medical history, and developmental issues). After 
assessment, the physician completed the SAFE Database 
Study form, which included 3 clinician-assessed standard-
ized scales: the SAD PERSONS scale,15 the Modified SAD 
PERSONS scale,21 and the Columbia Classification Algo-
rithm of Suicide Assessment (C-CASA).28

Baseline Measures
SAD PERSONS scale. The 10-item scale is a mnemonic, 

with each letter corresponding to a potential risk factor for 
suicide (eAppendix 1). Each item is scored as 1 if present 
and 0 if absent, based on the current presentation. Origi-
nal risk cutoff points included 4 score categories (0–2, 3–4, 
5–6, and 7–10).15 These have more recently been condensed 
into 3 categories of suicide risk, described as low, moderate, 
and high risk (0–4, 5–6, and 7–10, respectively),29 and these  
categories were used in the current study.

Modified SAD PERSONS scale. Hockberger and  
Rothstein21 showed that a modified version of the SAD PER-
SONS scale improved concordance between psychiatrists 
and non-psychiatrists on the outcome of patient disposi-
tion. The MSPS replaced the “sickness” item with “stated 
future intent” and weighted specific risk factors. Four scale 
items are weighted with scores of 2 to give a total possible 
score of 14 on the 10-item scale (eAppendix 1). Cutoff points 
determined by the same authors were described as low (0–5), 
moderate (6–8), and high (9–14) risk.21

Columbia Classification Algorithm for Suicide Assess-
ment. The C-CASA was developed as a standardized scale to 
accurately classify suicidal behavior in 8 mutually exclusive 
categories.28 The classification of suicidal behavior is based 
on clinical judgment. A significant advantage of the scale is 
that it differentiates between suicide attempts with inten-
tion to die and self-harm behaviors in which the individual 
did not intend to die. Based on the C-CASA, 2 groups of 
interest were established: people presenting with suicide 

attempts and a reference group with no suicidal ideation 
or behavior. Suicide attempts are defined by the C-CASA 
as “a potentially self-injurious behavior, associated with at 
least some intent to die, as a result of the act. Evidence that 
the individual intended to kill him/herself, at least to some 
degree, can be explicit or inferred from the behavior or  
circumstance. A suicide attempt may or may not result in 
actual injury.”28(p1037) The reference group of no suicidal ide-
ation or behavior excluded all other presentations classified 
by the C-CASA; only presentations without any suicidal ide-
ation, suicidal behavior, preparatory acts toward imminent 
suicidal behavior, or any type of self-injury were included in 
the reference group. The 2 main outcome measures in the 
study included current suicide attempts and future suicide 
attempts. Current suicide attempts included people with an 
index presentation that featured a suicide attempt as assessed 
by C-CASA. Future suicide attempts were defined as people 
who had an index presentation (including suicidal and non-
suicidal presentations) and then presented within the next  
6 months with a suicide attempt. This time frame was chosen 
based on its use in previous studies examining the prediction 
of future suicidal behavior.10,30

Statistical Analysis
Data were analyzed using SPSS 17.0 Statistical Software 

(Predictive Analytics SoftWare [PASW] version 17.0 for 
Windows, SPSS Inc, Chicago, Illinois). In order to assess 
both current and future suicide attempts, total scores for 
both SAD PERSONS and MSPS tools were calculated, 
and binary logistic regression analyses were conducted to 
determine if total scores predicted either current suicide 
attempt or future suicide attempt. Binary logistic regression 
analyses were also used to determine if risk groups (low, 
moderate, and high risk scores) predicted current or future 
suicide attempt. Sensitivity, specificity, positive predictive 
values and negative predictive values were calculated using 
the previously established risk cutoff points. Comparisons 
were made between high and low risk scores (moderate risk 
scores removed to compare presentations with presumably 
clearly identifiable levels of risk) and then with moderate 
risk scores combined with either low risk or high risk scores 
(the latter approach had been used in a previous study21). 

In the current suicide attempt analyses, only records 
from people with index presentations of suicide attempts 
(outcome of interest) and no suicidal thoughts or behav-
ior (reference group) were included. For individuals with 
multiple presentations, only the first was used in order to 
maintain the statistical assumption of independence of 
observation. For future suicide attempts, analyses included 
only the records of people with a suicide attempt within 
6 months of index presentation (outcome of interest) and 
records from the reference group (individuals with multiple 
visits [but no future suicide attempt] as well as individu-
als with only 1 presentation). Among individuals with a 
future suicide attempt, their SAD PERSONS or MSPS score 
from the emergency department presentation immediately 
prior to their suicide attempt was used. For individuals with 
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Clinicians should not rely solely on the SAD PERSONS  ■
scale to assess suicide attempt risk.

Previous suicide attempts and psychiatric care remain  ■
strong risk factors for future suicide attempts.

Risk scales should be evaluated before widespread  ■
clinical implementation.
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multiple future suicide attempts, only the first contributed to 
the analyses.

Backward stepwise logistic regression was used to deter-
mine the most parsimonious predictive models for both 
current and future suicide attempts by selecting the indi-
vidual items of both scales that independently explained 
the greatest proportion of variance in the outcome. Receiver 
operating characteristic (ROC) curve analyses were con-
ducted to determine optimum cutoff points for assessing 
both current and future suicide attempts using the original 
SAD PERSONS tool, the MSPS, as well as the models yielded 
by the stepwise regressions. Area under the curve (AUC) 
statistics, as well as sensitivity, specificity, positive predic-
tive values, and negative predictive values were determined 
for the newly calculated cutoff points. Area under the curve 
accuracy scores were interpreted as low (0.5–0.7), moder-
ate (0.7–0.9), and high (> 0.9) based on existing literature.31 
Binary logistic regression analyses were also conducted to 
examine the association between the ROC-determined cutoff 
points and suicide attempts. The prevalence of missing data 
for the scales ranged from 14.6%–18.5%. Analyses of missing 
data showed that individuals with missing data for SAD PER-
SONS and MSPS scale items were not statistically different 
from those individuals with available data. Missing data were 
therefore removed from the analyses.

Ethical Approval
The study was approved by the Research Ethics Board  

of the University of Manitoba.

RESULTS

Sample Description: Demographics and Suicidal 
Behavior Type at Presentation

Over the course of the study period, there were 4,019 pre-
sentations to emergency psychiatric services at the 2 hospitals, 

with men accounting for just over half of the presentations 
(51.6%). Based on mutually exclusive C-CASA categoriza-
tion, 566 (14.1%) of the presentations were suicide attempts 
in which the person intended to die. Of these, 244 (43.1%) 
were men and 322 (56.9%) were women. Suicidal ideation fea-
tured in 1,258 presentations (31.3%), and 1,721 presentations 
(42.8%) had no suicidal ideation or behavior. The remaining 
474 presentations (11.8%) were classified within the remain-
ing C-CASA categories (for example, “self-injurious behavior, 
no suicidal intent”). Eighty-seven people (2.2%) were seen 
again by psychiatry with a suicide attempt within 6 months 
of their previous assessment. Of these, 41 (47.1%) were men, 
and 46 (52.9%) were women. The mean scale scores for the 
SAD PERSONS and MSPS were 4.06 (standard deviation 
= 1.68) and 5.26 (standard deviation = 2.52), respectively.

Current Suicide Attempt
Table 1 shows the relationship between scale scores and 

current suicide attempts. Using the previously defined risk 

Table 1. Associations Between SAD PERSONS and MSPS Scale Scores and Current Suicide Attempts in Adult Referrals to 
Psychiatric Services in the Emergency Departments of 2 Tertiary Care Hospitals

Risk Group

SAD PERSONS (n = 1,520) Modified SAD PERSONS (MSPS) (n = 1,440)

Score 
Range

No Suicidal 
Behavior,  

n (%)

Suicide 
Attempt,  

n (%) Odds Ratio (95% CI)
Score 
Range

No Suicidal 
Behavior,  

n (%)

Suicide 
Attempt,  

n (%) Odds Ratio (95% CI)
Total score 0–10 1,120 (73.7) 400 (26.3) 1.46 (1.36–1.58)*** 0–14 1,055 (73.3) 385 (26.7) 1.60 (1.50–1.71)***
Low risk 0–4 794 (70.9) 198 (49.5) 1.00 0–5 817 (77.4) 150 (39.0) 1.00
Moderate risk 5–6 304 (27.1) 139 (34.8) 1.83 (1.50–2.35)*** 6–8 236 (22.4) 129 (33.5) 2.98 (2.26–3.93)***
High risk 7–10 22 (2.0) 63 (15.8) 11.48 (6.90–19.12)*** 9–14 2 (0.2) 106 (27.5) 288.67 (70.50–1182.05)***

Risk Group Comparisons Risk Group Comparisons

Statistical Measure
High vs 

Low
Moderate and 
Higha vs Low

High vs Moderate  
and Lowb

High vs 
Low

Moderate and 
Highc vs Low

High vs Moderate  
and Lowd

Sensitivity … 0.241 0.505 0.158 … 0.414 0.610 0.275
Specificity … 0.973 0.709 0.980 … 0.997 0.774 0.998
Positive predictive 

value
… 0.741 0.383 0.741 … 0.981 0.497 0.981

Negative predictive 
value

… 0.800 0.800 0.765 … 0.845 0.845 0.791

***P < .001.
aModerate and high risk scores for the SAD PERSONS range from 5–10.
bModerate and low risk scores for the SAD PERSONS range from 0–6.
cModerate and high risk scores for the MSPS range from 6–14.
dModerate and low risk scores for the MSPS range from 0–8.

Table 2. Backward Stepwise Regression Model for Current  
Suicide Attempts (n = 1,437)a

Covariates Adjusted Odds Ratiob (95% CI)
Sex, male 0.64 (0.44–0.94)**
Age (< 19 y or > 45 y) 0.68 (0.46–1.01)
Depression or hopelessness 2.38 (1.63–3.50)***
Previous attempts or psychiatric care 1.54 (1.05–2.25)**
Ethanol or drug abuse 3.51 (2.39–5.15)***
Rational thinking loss 0.13 (0.08–0.23)***
Organized plan or serious attempt 314.4 (72.1–1370.6)***
Sickness 0.62 (0.38–1.02)
Stated future intent 82.3 (25.5–265.8)***
Total scorec 1.90 (1.73–2.09)***
**P < .01;  ***P < .001.
aModel contains scale items selected in stepwise regression.
bAdjusted odds ratios show the association between scale items and 

current suicide attempts, simultaneously adjusted for other scale items.
cTotal score shows the association between increasing number of model 

items and current suicide attempts.
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cutoff points, with low risk as the reference, showed that both 
medium and high risk scores on both scales were associ-
ated with suicide attempts. However, half of the individuals 
presenting with a suicide attempt were categorized as low 
risk by the SAD PERSONS scale, and one-quarter of people 
scoring in the high risk SAD PERSONS category had no sui-
cidal behavior. Compared to low risk scores, the sensitivity of 
high risk scores on SAD PERSONS and MSPS for identifying  
current suicide attempts was 24% and 41%, respectively.

Table 2 displays the results of the backward stepwise 
regression analysis of the individual items of both scales and 
their relationship to current suicide attempt. Nine of the 
original items were retained in the final model. Two of these 
were significantly negatively correlated with current suicide 
attempts (male sex, rational thinking loss) and another 2 
showed a trend toward negative correlation (age < 19 years 
or > 45 years, sickness). Increasing scale scores were associ-
ated with current suicide attempt (adjusted odds ratio [OR] = 
 1.90; 95% CI, 1.73–2.09; P < .001).

Future Suicide Attempt
Scoring in the high risk category of both scales was cor-

related with future suicide attempts when compared to 

individuals who were classified as low risk at baseline (Table 
3). Comparing high risk to low risk scores revealed low sen-
sitivity values, with rates of 19.6% for SAD PERSONS and 
40.0% for MSPS, indicating a large false-negative rate. Com-
bining moderate risk scores with high risk scores improved 
sensitivity to 48.8% and 56.7%, respectively, but at a cost of 
reduced specificity (62.9% and 60.8%, respectively). Posi-
tive predictive values were very low for both scales. At most, 
only 5.3% and 7.4% of people categorized at baseline as high 
risk using SAD PERSONS and MSPS, respectively, presented 
with a suicide attempt within the next 6 months.

The regression modeling for future suicide attempts is 
presented in Table 4. Backward stepwise regression selected 
5 scale items to include in the predictive model. Similar to 
the modeling for current suicide attempts, age and rational 
thinking loss were negatively correlated with future suicide 
attempts. The reference groups for these 2 variables were 
reversed and the regression analysis was repeated. Age 19–45 
years was correlated with future suicide attempt presenta-
tions (adjusted OR = 2.01; 95% CI, 1.17–3.45; P < .05), as was 
the absence of rational thinking loss (adjusted OR = 1.71; 
95% CI, 1.20–2.44; P < .01). Reversing the reference groups 
increased the odds between scale scores and suicide attempts 
from 1.36 (95% CI, 1.09–1.70; P < .01) to 1.69 (95% CI,  
1.37–2.10; P < .001).

ROC Analysis
Table 5 displays the ROC analysis for SAD PERSONS, 

MSPS, and the stepwise regression models (with revised ref-
erence groups) in terms of their relationship with current and 
future suicide attempts. In the assessment of current suicide 
attempts, the 9-item stepwise model yielded the highest AUC 
(0.874; 95% CI, 0.85–0.89), with an optimum cutoff point of 
4. This model and cutoff point also provided the highest sen-
sitivity, specificity, positive predictive values, and negative 
predictive values when compared to MSPS and SAD PER-
SONS. When predicting future suicide attempt presentations 

Table 3. Associations Between SAD PERSONS and MSPS Scale Scores and Future Suicide Attempt Presentations  
Within 6 Months

Risk Group

SAD PERSONS (n = 2,846) Modified SAD PERSONS (MSPS) (n = 2,713)

Score 
Range

No Suicidal 
Behavior,  

n (%)

Suicide 
Attempt,  

n (%) Odds Ratio (95% CI)
Score 
Range

No Suicidal 
Behavior,  

n (%)

Suicide 
Attempt,  

n (%) Odds Ratio (95% CI)
Total score 0–10 2,766 (97.2) 80 (2.8) 1.19 (1.05–1.36)** 0–14 2,637 (97.2) 76 (2.8) 1.18 (1.08–1.28)***
Low risk 0–4 1,741 (62.9) 41 (51.2) 1.00 0–5 1,604 (60.8) 33 (43.4) 1.00
Moderate risk 5–6 847 (30.6) 29 (36.3) 1.45 (0.90–2.36) 6–8 757 (28.7) 21 (27.2) 1.35 (0.78–2.35)
High risk 7–10 178 (6.4) 10 (12.5) 2.39 (1.18–4.84)** 9–14 276 (10.5) 22 (28.9) 3.87 (2.23–6.75)***

Risk Group Comparisons Risk Group Comparisons

Statistical Measure
High vs 

Low
Moderate and 
Higha vs Low

High vs  
Moderate and Lowb High vs Low

Moderate and 
Highc vs Low

High vs  
Moderate and Lowd

Sensitivity … 0.196 0.488 0.125 … 0.400 0.567 0.289
Specificity … 0.907 0.629 0.936 … 0.905 0.608 0.895
Positive predictive value … 0.053 0.038 0.053 … 0.074 0.042 0.074
Negative predictive value … 0.977 0.977 0.974 … 0.980 0.980 0.978
**P < .01;  ***P < .001.
aModerate and high risk scores for the SAD PERSONS range from 5–10.
bModerate and low risk scores for the SAD PERSONS range from 0–6.
cModerate and high risk scores for the MSPS range from 6–14.
dModerate and low risk scores for the MSPS range from 0–8.

Table 4. Backward Stepwise Regression Modela (n = 2,703) for 
Predicting Future Suicide Attempt Presentations Within  
6 Months
Covariates Adjusted Odds Ratiob (95% CI)
Previous attempts or psychiatric care 4.08 (2.01–8.28)***
Ethanol or drug abuse 1.75 (1.08–2.82)**
Stated future intent 2.00 (1.22–3.14)**
Age (< 19 y or > 45 y) 0.50 (0.29–0.86)*
Rational thinking loss 0.34 (0.17–0.69)**
Total scorec 1.36 (1.09–1.70)**
*P < .05;  **P < .01;  ***P < .001.
aModel contains scale items selected in stepwise regression.
bAdjusted odds ratios show the association between scale items and future 

suicide attempts, simultaneously adjusted for other scale items.
cTotal score shows the association between increasing number of model 

items and future suicide attempts.
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within 6 months, SAD PERSONS had an AUC of 0.572 (non-
significant), suggesting the scale was no better than chance. 
The MSPS showed better performance in the prediction of 
future suicide attempt presentations with a significant, albeit 
low accuracy AUC of 0.613 (95% CI, 0.55–0.68). Scores of  
4 or more were not associated with suicide attempts in 
regression analysis. The 5-item model outperformed the 
other 2 with an AUC of 0.665 (95% CI, 0.61–0.72), although 
again this value reflected a low accuracy for predicting future 
suicide attempt presentations. An optimum cutoff point of 
1 yielded a very good sensitivity of 0.935 but a low specific-
ity (0.279). Scores of 2 or greater on the 5-item model were 
significantly associated with future suicide attempt presenta-
tions (OR = 5.58; 95% CI, 2.24–13.86; P < .001).

DISCUSSION

This study provides the most comprehensive evaluation 
of the SAD PERSONS and MSPS scales in their ability to 
assess and predict suicide attempts. These are commonly 
used scales that have been widely implemented in clinical 
settings to assess suicide risk despite very little evidence to 
support their use. Using a very large sample of physician-
assessed patients, this study reveals that neither the SAD 
PERSONS nor the MSPS reliably assesses or predicts sui-
cide attempts. Although this study was limited to examining 
suicide attempts as an outcome, and thus further studies are 
required to examine their ability to predict suicide, these 
results cast a doubtful shadow on the utility of these scales 
in the assessment of suicidal individuals.

In their current form, the SAD PERSONS and MSPS 
do not perform well in the assessment of current suicide 
attempts, and especially in the prediction of future suicide 
attempts. One reason may be the chosen cut-points for risk 
categorization. These provide a maximum sensitivity of 51% 
and 61% respectively for SAD PERSONS and MSPS when 
assessing current suicide attempts, showing that almost half 
of suicide attempts are missed at the time of presentation. 
Likewise, baseline risk assessment will incorrectly classify 

almost 50% of individuals who attempt suicide within the 
next 6 months as low risk. For the purposes of suicide preven-
tion, a low false-negative rate is perhaps the most important 
psychometric of a risk scale. Both scales also had very low 
positive predictive values for future suicide attempts. The 
clinician thus faces a difficult challenge if using the scales to 
decide on patient disposition, since only a small minority of 
identified high risk individuals will attempt suicide within  
6 months.

Another possible reason for their suboptimal performance 
is the chosen items assessed in the scale. In their current form, 
SAD PERSONS and MSPS include several items that do not 
independently account for the variance in suicide attempts. 
When predicting future suicide attempt presentations, only 
5 original scale items were selected in stepwise regression 
modeling. Interestingly, age (< 19 or > 45 years) and rational 
thinking loss were significantly negatively correlated with 
future suicide attempts, and thus their reference groups were 
actually associated with risk of future suicide attempt. The 
stepwise models, composed of fewer items (and for some 
variables, reversed reference groups), showed greater perfor-
mance than SAD PERSONS and MSPS in identifying current 
attempts and predicting future attempts. The refined 5-item 
model showed an impressive 94% sensitivity rate when using 
a cutoff score of 1, with individuals with scores of 2 or more 
being over 5 times more likely to attempt suicide within 6 
months. There are several possible explanations for these find-
ings. One is that some original scale factors are not associated 
with suicide attempts. They may instead be associated with 
completed suicide, or may not be involved at all in suicidal 
behavior. Another explanation is that these items are associ-
ated with suicide attempts but are collinear with other factors 
that account for a higher degree of variance. It is also possible 
that some items may be associated with external factors that 
reduce a person’s risk of subsequent attempt. For example, 
an individual presenting to psychiatric services with rational 
thinking loss may be more likely to receive treatment that 
reduces their risk of attempting suicide. This may explain the 
counterintuitive findings observed in the stepwise analyses.

Table 5. Receiver Operating Characteristic Analysis for the Assessment of Current Suicide Attempts and Prediction of Future 
Suicide Attempt Presentations Within 6 Months

Scale n
Cutoff 
Pointa Odds Ratiob (95% CI)

Area Under the 
Curve (95% CI) Sensitivity Specificity

Positive 
Predictive 

Value

Negative 
Predictive 

Value
SAD PERSONS (10 items)

Optimum cutoff for current suicide attempt 1,520 3 2.40 (1.87–3.09)*** 0.657 (0.63–0.69)*** 0.733 0.438 0.330 0.830
Optimum cutoff for future suicide attempt 2,846 2 1.92 (0.95–3.86) 0.572 (0.51–0.64) 0.888 0.196 0.031 0.984

Modified SAD PERSONS (MSPS) (10 items)
Optimum cutoff for current suicide attempt 1,440 3 2.45 (1.87–3.31)*** 0.738 (0.71–0.77)*** 0.813 0.364 0.318 0.842
Optimum cutoff for future suicide attempt 2,713 3 1.74 (0.97–3.13) 0.613 (0.55–0.68)** 0.816 0.283 0.032 0.982

Final models
9-item risk model, optimum cutoff for 

current suicide attempt
1,450 4 17.99 (12.53–25.83)*** 0.874 (0.85–0.89)*** 0.904 0.656 0.488 0.950

5-item risk model, optimum cutoff for 
future suicide attempt

2,771 1 5.58 (2.24–13.86)*** 0.665 (0.61–0.72)*** 0.935 0.279 0.036 0.993

**P < .01;  ***P < .001.
aCutoff point is grouped in the low risk category. For example, for SAD PERSONS, current suicide attempts (cutoff point = 3), low risk scores are 0–3, and 

high risk scores are 4–10.
bOdds ratios show the association between high risk scores and suicide attempts, with the reference group being low risk scores.
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Findings from this study suggest that a previous suicide 
attempt or history of psychiatric care, substance abuse, stated 
future suicidal intent, ages 19–45 years, and an absence of 
rational thinking loss are 5 important risk factors for future 
suicide attempt presentations within 6 months. Receiver 
operating characteristic analyses demonstrated that a scale 
based only on these factors had improved sensitivity for 
future suicide attempts when compared to SAD PERSONS 
and MSPS. However, it showed low positive predictive values 
and overall low accuracy, suggesting that it is insufficient to 
accurately predict suicide risk.

This study has several limitations that warrant atten-
tion. The first is that the outcome in this study was suicide 
attempts, and thus these findings do not apply to the risk for 
suicide. It is possible, for example, that scale items found not 
to be associated with suicide attempts may in fact be impor-
tant in predicting completed suicide. A second limitation 
applies to the capture of suicide attempts. The assessment of 
suicide attempts was restricted to people who presented to 
the emergency departments at the 2 study hospitals. People 
may have attempted suicide and not come to hospital, or 
instead presented to one of the other hospitals in the region. 
It is also possible that some study participants completed 
suicide. Suicidal behavior may have also been inaccurately 
classified during the assessments. In an effort to reduce these 
sources of bias, this study used a standardized measure to 
categorize suicidal behavior (the C-CASA), all assessments 
were conducted by physicians with psychiatric training, and 
the sample included consecutive referrals to psychiatry. The 
study was also conducted at the 2 main tertiary care hospitals 
in the province, which are responsible for the highest number 
of patient contacts. Finally, there are other unmeasured fac-
tors that may have potentially influenced the relationship 
between initial and subsequent presentations to emergency 
psychiatric services, such as the type of care received for 
different mental disorders, or the management of different 
suicidal presentations.

In conclusion, the SAD PERSONS and MSPS scales do 
not appear to be effective tools to assess suicide attempt risk. 
Limited sensitivity and an inability to predict future suicide 
attempts suggest that they should not be used in isolation 
to inform clinical decisions regarding patient safety. These 
results call for thorough evaluation of risk assessment scales 
and other measures prior to their clinical implementation 
and use for educational purposes.
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eAppendix 1. SAD PERSONS and Modified SAD PERSONS (MSPS) Scales 
 
SAD PERSONS 
S Male sex 
A Age <19 or >45 
D Depression 
P Previous attempt 
E Ethanol abuse 
R Rational thinking loss 
S Social supports lacking 
O Organized plan 
N No spouse 
S Sickness 
Note: Each item scored as 1 if present 
 
Modified SAD PERSONS Scale (MSPS) 
S Male sex 
A Age <19 or >45 
D* Depression or hopelessness 
P Previous attempts or psychiatric care 
E Excessive ethanol or drug use 
R* Rational thinking loss 
S Single, divorced, or widowed 
O* Organized or serious attempt 
N No social supports 
S* Stated future intent 
Note: *items scored as 2 if present, other items scored as 1. Both scales are in the public domain.  
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