
Conclusions

• IVR and Tablet versions of the eC-SSRS produced equivalent data
• Ideation assessments from both versions were shown to have high test-retest reliability 
• Data from IVR and tablet versions discriminated between psychiatric inpatients and  

hospital worker controls
• Allows for the use of multiple eC-SSRS platforms in clinical research

• Tablet may be particularly useful when other patient-reported outcomes are  
administered via tablet at the clinical site  

Abstract
Background: Prospective monitoring of suicidal ideation and behavior (SIB) is an FDA  
requirement in all CNS clinical trials. The interactive voice response (IVR) version of the  
Electronic Columbia-Suicide Severity Rating Scale (eC-SSRS) – which is completed  
directly by patients, without a clinician interviewer – can be used to prospectively monitor SIB.  

Aims: In this randomized, crossover study, we examined the equivalence of scores obtained from 
the IVR version and a new patient-reported version that was administered on a tablet device.  

Method: Two groups were included in the study - recently admitted psychiatric inpatients (n=58) 
and employees of the hospital site (n=28) - in order to explore the broadest range of SIB.  
Participants completed both the IVR and tablet versions in randomized order, with a  
25-minute break between administrations. Participants also completed a second  

-
 

Results: The mean age of the sample was 41.0 years (SD = 12.5); 59% were female. High  
levels of agreement were observed for most severe lifetime (ICC=0.88) and recent (ICC=0.79) 
ideation, occurrence of actual lifetime (Kappa=0.81) and recent (Kappa = 0.73) suicide  
attempts, and occurrence of lifetime interrupted attempts (Kappa=0.78), aborted attempts  
(kappa=0.54), and preparatory behaviors (Kappa=0.77), as well as non-suicidal  

patients and hospital employee controls and the test-retest reliability of both modes was excellent.  

Conclusions: These results support the validity and reliability of the new tablet-based eC-SSRS. This 
will allow the inclusion of the eC-SSRS in a wider range of clinical studies, particularly where a tablet 
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Getting It Done. Right.Helping Technology 
Help People

Columbia-Suicide Severity 
Rating Scale (C-SSRS)
• The C-SSRS, a clinician-administered measure, is 
an “acceptable” (FDA, 2012) method for assessing 
SIB

• An electronic version of the C-SSRS – the eC-SSRS 
– has been developed to directly collect patient re-

• Originally developed for administration by Interac-
tive Voice Response (IVR) system

C-SSRS Implementation Options

Paper C-SSRS

ClinRO
Semi-structured

Paper
Data available after data entry

Clinician time to administer
Many queries about paper forms

FDA and Suicidal  
Ideation and Behavior

Prospective monitoring of  
suicidal ideation and behav-
ior (SIB) is recommended by 
FDA (FDA, 2012) in several  
therapeutic areas, including all 
clinical trials of psychiatry and 
neurology products

Tablet & IVR eC-SSRS

PRO
Fully-structured

Interactive voice response 
Touch screen tablet

Data available immediately
Clinician workload dramatically reduced

 Queries dramatically reduced

Goals of Current Study
To assess the equivalence of 
the subject-reported scores 
obtained by a novel electronic 
tablet version and IVR  
administration of the C-SSRS. 

To assess the within-modality 
test-retest reliability of the  
eC-SSRS versions.

Study Design
Randomized Crossover Design

Sequence A Sequence B

Period 1 Tablet IVR

5 minute distractor task followed by 20 min refreshment break

Period 2 IVR Tablet

5 minute distractor task followed by 20 min refreshment break

Period 3 Tablet IVR

Technology / Ease of Use / Preference scale

Recruitment
• Inpatient Psychiatric Patients

• Recruited by site staff doing chart review
• If a patient appeared eligible, staff requested that the attending doctor allow 

study staff to approach the patient regarding participation
• Hospital Workers

• 
• None of the staff had experience with the C-SSRS or eC-SSRS

• Study coordinator met with the participants to describe the study details, answer any 
questions and concerns

• Procedures approved by IRB

Assessments
• eC-SSRS: The tablet and IVR versions (provided by ERT, inc.) are derived 

from the baseline/lifetime version of the scale with recency assessment of: 
• 6 months for suicidal ideation
• 2 years for suicidal behavior

Scoring

Analysis Plan
• Primary measures of agreement:

• Kendall’s Tau-b (ideation)
•  

(ideation)
• 

• -

• The target value for good agreement is > 0.5 for Tau-b, > 0.7 for ICC, and > 0.6 for kappa
• Comparison of patient and control groups using data from 1st administration of eC-SSRS 

(known-groups validity)
• ANOVA or chi-square analysis

Demographics

Characteristic
Inpatient Psychiatric 

Patients 
(n=58)

Hospital Worker Controls
(n=28)

Total Sample
(N=86)

Gender 52% Female 82% Female** 59% Female

Age M = 40.1; SD 12.7 M= 43.1; SD 12.0 41 Years; SD = 12.5

Race

African American 9 8 17

Caucasian 45 18 63

Latino 4 0 4

Nigerian 0 1 1

Nigerian-American 0 1 1

• Scores used in this study
• Most severe ideation lifetime (0-5)
• Most severe ideation in past 6 months (0-5)
• Lifetime presence of each type of behavior (Yes/No)
• Presence of each type of behavior in past 2 years (Yes/No)
• Number of lifetime suicide attempts (continuous variable)

Suicidal Ideation
1.  Passive 
2. 
3.  Active: Method, but no intent or plan 
4.  Active: Method and intent, but no plan 
5. Active: Method, intent, and plan

Suicidal Behavior
1.  Completed suicide (N/A in this study)
2.  Suicide attempt 
3.  Interrupted attempt 
4.  Aborted attempt 
5.  Preparatory actions toward imminent suicidal behaviors 

 Nonsuicidal, self-injurious behavior

Convergence Analyses - Ideation

Convergence Analyses - Behavior

• Measures of equivalence all above threshold for convergence
• Test-retest reliability is high for both measures

Variable Equivalence 
Tau-b

Equivalence 
ICC

Test-restest
IVR Tau-b

Test-retest 
IVR ICC

Test-retest
Tablet Tau-b

Test-retest
Tablet ICC

Most Severe 
Lifetime  
Ideation

.87, p<.001 .89, p<.001 .82, p<.001 .87, p<.001 .82, p<.001 .87, p<.001

Most Severe 
Recent (last 
6 months) 
Ideation

.69, p<.001 .79, p<.001 .63, p<.001 .72, p<.001 .76, p<.001 .84, p<.001

• Measures of equivalence all above threshold for convergence, with 
exception of lifetime aborted attempts

• Patients report more suicidal behavior than controls

Variable Equivalence 
Kappa/Tau b Known Groups Validity

Actual Attempts (lifetime) .81, p<.001 Χ2=14.43; p. < .001

Actual Attempts (recent - last 2 years) .73, p<.001
No controls reported 
recent behavior – no 

test possible

Number of lifetime actual attempts .81, p<.001 t(84) = 3.36; p. = .001

Interrupted attempts (lifetime) .78, p<.001 Χ2=18.22; p. < .001

Interrupted attempts (recent - last 2 years) .62, p<.001 Χ2=18.22; p. < .001

Aborted attempts (lifetime) .54, p<.001 Χ2=18.22; p. < .001

Aborted Attempts (recent - last 2 years) .74, p<.001
Χ2=2.21; p. = .137 
(only 4 cases in the 

control group)

Preparatory behaviors (lifetime) .77, p<.001 Χ2=10.56; p. = .001

Preparatory behaviors (recent - last 2 years) .89, p<.001
Χ2=1.26; p. = .262 
(only 1 case in the  

control group)

Non suicidal self-injurious behavior .73, p<.001 Χ2=0.81; p. = .367

2(1) = 8.97, p = 0.003.
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