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PHQ9 Item 9
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At-Risk Patients at HealthPartners

▪ Every week, patients complete 6000-7000 
PHQs at our clinics

▪  ̴80 patients/week score a 2 or 3 on item 9 of 
the PHQ

▪ Providers asked: what does an elevated score 
on item 9 really mean?

▪ 939,246 PHQ9s completed by 297,290 
outpatients in 2010-2012

▪ 4 Mental Health Research Network (MHRN)-
affiliated healthcare systems:

▪HealthPartners
▪Group Health (Kaiser 

Washington)

▪Kaiser Colorado
▪Kaiser Southern 

California

PHQ9s Item 9 = 0 Item 9 = 1 Item 9 = 2 Item 9 = 3

Total Sample 939,268 748,040 (80%) 122,716 (13%) 41,055 (4%) 27,457 (3%)

Sex

Male
283,515 217,225 (77%) 42,725 (15%) 14,396 (5%) 9,169 (3%)

Female
655,753 530,815 (81%) 79,991 (12%) 26,659 (4%) 18,288 (3%)

Race/Ethnicity

White
694,378 556,681 (80%) 89,881 (13%) 28,829 (4%) 18,987 (3%)

Asian
27,090 20,455 (76%) 4,242 (16%) 1,526 (6%) 867 (3%)

Black
52,372 40,361 (77%) 6,901 (13%) 3,018 (6%) 2,092 (4%)

Hawaiian/ Pacific 

Islander 3,654 2,723 (75%) 522 (14%) 208 (6%) 201 (6%)

Native Amer./ 

Alaskan Nat. 13,272 10,307 (78%) 1,763 (13 %) 679 (5%) 523 (4%)

Other or >1
59,141 44,746 (76%) 9,107 (15%) 3,178 (5%) 2,110 (4%)

Hispanic
89,361 72,767 (81%) 10,300 (12%) 3,617 (4%) 2,677 (3%)
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PHQ9s Item 9 = 0 Item 9 = 1 Item 9 = 2 Item 9 = 3

Total Sample 1,228,308 1,023,903 
(83%)

131,773 
(11%)

43,494 (4%) 29,138 (2%)

Age 18-29 156,977 122,423 (78%) 22,554 (14%) 7,422 (5%) 4,578 (3%)

30-44 252,863 203,294 (80%) 32,047 (13%) 10,656 (4%) 6,866 (3%)

45-64 378,649 297,273 (79%) 51,650 (14%) 17,765 (5%) 11,961 (3%)

65+ 150,779 125,050 (83%) 16,465 (11%) 5,212 (3%) 4,052 (3%)

PHQ8 0-4 265,547 255,108 (96%) 8153 (3%) 1350 (1%) 936 (<1%)

5-9 241,655 215,551 (89%) 23,234 (10%) 2220 (1%) 650 (<1%)

10-14 203,482 155,630 (76%) 36,758 (18%) 8352 (4%) 2742 (1%)

15+ 228,584 121,751 (53%) 54,571 (24%) 29,133 (13%) 23,129 (10%)

Charlson 0 583,688 469,153 (80%) 74,874 (13%) 23,865 (4%) 15,796 (3%)

1 154,940 122,410 (79%) 20,531 (13%) 7,339 (5%) 4,660 (3%)

>1 148,423 116,718 (79%) 19,436 (13%) 7,132 (5%) 5,137 (3%)

Suicide Attempts
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Suicide Deaths
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SPOT (Suicide Prevention Outreach Trial)  

Suicide Prevention Outreach Trial
Dialectical Behavior Therapy Skills Training (1/3)

– Multimedia online program based on Marsha 
Linehan’s Dialectical Behavior Therapy (DBT) 

– Assists participants in developing specific emotion 
regulation skills

– Supported by MyChart messages from an online 
coach to encourage continued engagement with 
online program  

– Intended to supplement, not replace or interfere 
with, usual care
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Now Matters Now Website

Suicide Prevention Outreach Trial
Risk Assessment and Care Management (1/3)

– Based on the Perfect Depression Care Program at 
Henry Ford

– Systematic outreach: MyChart, phone 

– Risk assessment using Columbia Suicide Severity 
Risk assessment

– Encourages/facilitates follow-up care following 
risk-based care pathways

– Meant to supplement, not replace or interfere 
with, usual care

Suicide Prevention Outreach Trial

Study Status:  

▪ 18,889 patients enrolled across 4 sites

▪ 2760 patients enrolled at HP & PN

▪ Study will close this fall

▪ Study results will be available early next 
year  
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Shortcomings of Risk Stratification 
using PHQ9 Item 9

▪ SENSITIVITY: 35% of suicide attempts and 
suicide deaths occur in those responding “not 
at all”

▪ EFFICIENCY: 6% of visits with responses of 
“more than half” or “nearly every day” 
account for 39% of events

▪ UTILITY: PHQ9 is not recorded for many visits

Settings
• 7 MHRN health systems with 8 million members: 

▪ HealthPartners/Park 
Nicollet

▪ Henry Ford
▪ Kaiser Colorado

▪ Kaiser Hawaii
▪ Kaiser Northwest
▪ Kaiser Southern California
▪ Kaiser Washington

Suicide Risk Calculator Project

▪ Visit Sample
• Age 13+
• Specialty MH visit or primary care visit with MH 

diagnosis 2009-2015

▪ Outcomes
• Encounter for self-inflicted injury/poisoning in 90 

days
• Death by self-inflicted injury/poisoning in 90 days
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Suicide Risk Calculator: Predictors

Approximately 150 indicators for each visit:
▪ Demographics (age, sex, race/ethnicity, neighborhood SES)

▪ Mental health, substance use dx (current, recent, last 5 yrs)

▪ Mental health inpatient, ED utilization

▪ Psychiatric medication dispensings (current, recent, last 5 yrs)

▪ Co-occurring medical conditions (per Charlson index)

▪ PHQ8 and  item 9 scores (current, recent, last 5 yrs)

Approximately 200 possible interactions (e.g. item 9 
score with diagnosis of bipolar disorder)

Sample Description
▪ 19.6 million visits for approx. 2.9 million people

▪ 51% MH specialty; 48% primary care

▪ Race/Ethn: 14% Hispanic, 9% African American, 5% Asian

▪ Insurance: 5% Medicaid, 20% Medicare

▪ Diagnoses: 1.5M Bipolar, 690K Schizophrenia/Psychosis

▪ 1.9M have PHQ item 9 score recorded

▪ 24,000 visits followed by suicide death (2108 deaths)

▪ 440,000 visits followed by suicide attempt (29,423 

attempts)

The Math

▪ Separate models for MH specialty and primary care

▪ Separate models for prediction of suicide attempt 
and suicide death

▪ Model development followed current best practice:

• Model training in 65% random sample

• Variable selection using Penalized Lasso logistic regression 
model

• Coefficient estimation using GEE model to account for 
multiple visits per person

• Independent validation in remaining 35%
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Suicidal Behavior in 90 days: 
Top 15 Predictors in MH Specialty Care

Similar predictors were selected for primary care visits

Predicting Suicidal Behavior in 90 
Days After MH Visit

AUC=0.850

MH Visits, Suicide attempt risk at 90 days
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MH Visits, Suicide death risk at 90 days
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AUC=0.861

AUC Values for Previous Risk 
Prediction Models

▪ Prediction of suicidal behavior:
• Suicide death after medical hospitalization 0.74*
• Suicide death after OP visit (Army STARRS) 0.67
• Suicide death in VA service users 0.76*
• Suicide attempt/death in health system 0.77

▪ Prediction of adverse medical events:
• High ER utilization 0.71
• Re-admission for CHF 0.62
• In-hospital mortality after sepsis 0.76
• Re-admission for CHF 0.78

* no independent validation, so this is probably an over-estimate
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Sensitivity – Fewer events “missed” 
at the bottom

% of
Visits

Item 9 
Score

Actual 
Risk

% of 
Attempts

2.5% 3 2.3% 20%

3.5% 2 1.4% 19%

11% 1 .72% 26%

83% 0 .19% 35%

% of Visits Predicted 
Risk

Actual 
Risk

% of All 
Attempts

>99.5th 13.0% 12.7% 10%

99th to 99.5th 8.5% 8.1% 6%

95th to 99th 4.1% 4.2% 27%

90th to 95th 1.9% 1.8% 15%

75th to 90th 0.9% 0.9% 21%

50th to 75th 0.3% 0.3% 13%

<50th 0.1% 0.1% 8%Excludes anyone who doesn’t 

have a PHQ9

Efficiency – Greater concentration 
of risk at the top

% of
Visits

Item 9 
Score

Actual 
Risk

% of 
Attempts

2.5% 3 2.3% 20%

3.5% 2 1.4% 19%

11% 1 .72% 26%

83% 0 .19% 35%

Percentile 
of Visits

Predicted 
Risk

Actual 
Risk

% of All 
Attempts

>99.5th 13.0% 12.7% 10%

99th to 99.5th 8.5% 8.1% 6%

95th to 99th 4.1% 4.2% 27%

90th to 95th 1.9% 1.8% 15%

75th to 90th 0.9% 0.9% 21%

50th to 75th 0.3% 0.3% 13%

<50th 0.1% 0.1% 8%
Excludes anyone who doesn’t 

have a PHQ9
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Belsher Review Findings

How to Interpret Risk Scores

• Unreasonable to expect the same high 
positive predictive value (PPV) that you would 
from diagnostic tools

• Use is most akin to using ACC/AHA risk 
equations to estimate 10- or 30-year CV risk 
(e.g., 10-year ASCVD risk of 15%)

• Similar to CV risk, models categorize patients 
into buckets of risk – high estimated risk 
prompts clinical action, like starting a statin

CSSRS
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CSSRS

Example Care Plan
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Potential Uses for 
Risk Prediction Scores

▪ During visits:

• Trigger completion of  Columbia Suicide Severity 
Risk Scale (CSSRS)

• Trigger creation or updating of safety plan 

▪ Between visits:

• Outreach for higher-risk patients who cancel or 
fail to attend scheduled visits

• Outreach for higher-risk patients without follow-
up scheduled within recommended interval

Document, document, document

• Document what you’ve asked, how your 
patient has answered, and your rationale for 
your clinical decisions

• Implementing tools in Epic (PHQ9, CSSRS, 
safety plans) can help with this 
documentation, but no tool replaces clinical 
judgement

Next Steps

• Suicide Risk Calculator is planned to be a 
standard tool available in the predictive 
analytics suite in EPIC 2018

• BH care managers at HealthPartners will start 
using this tool in early summer

• Qualitative research around:

– How do care providers interpret and use this tool?

– How do patients feel about use of this tool, and 
how do they understand risk?  
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Questions & Discussion
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