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• Welcome and Introductions
• Message from Director Randol
• Recap
• Review of the Health Home (HH) and 

Integrated Health Home (IHH) Programs 
Feedback

• Next Steps

Objectives

Month 01, 2018
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Recap
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Processes not people
Reflect on what each of us can do better
Goal to improve the program

Processes Not People
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– Review SPA
– Discuss Iowa’s Health Home model
– Overview of system review
– System review findings – being discussion

• File reviews offer snap shot of systemic 
strengths and weaknesses

• Will save value analysis discussion for 
deeper dive at second meeting

First meeting
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–Donabedian model of quality 
assessment
• Structure – file review of agency files
• Process – file review of member files
• Outcomes – bio statistical value 

analysis

System Review
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• Further data analysis was recommended to better 
understand the value and outcomes generated by the 
Health Home programs.

• Continued work to improve communication between 
the MCO’s, Health Home providers, and Medicaid. 
– Development of guidance materials for Health Home 

providers, 
– Increased technical assistance 
– provider oversight
– establishment regular meetings between providers, MCO’s 

and Medicaid 
• Additional work to align the two SPAs to improve the 

ability of the State to gather the data needed to 
illustrate SPA compliance.

Recommendations
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Lance’s Slides
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• Putting together a provider workgroup to 
have feedback on the Learning 
Collaboratives and Performance 
Measures.

• By November MCOs will have a plan for 
2020 for providers

• Increased oversight of providers and 
MCOs by the State. 

Next Steps
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Questions?



Lance Roberts
October 1, 2019

Iowa Health  Home Programs 
Analyt ica l  Review 
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Objectives 

 Review General Analytic Approach
– Integrated Health Homes (IHH and IHH-ICM)

– Chronic Condition Health Home  (CCHH Tiers 1 – 4) 

 Review General Analytic Methods
 Review Analytic Results

– Top 10 primary diagnosis (DX) conditions
– Cost (Allowed Amounts, Expenditures)
– Utilization

 Inpatient Hospitalizations
 Emergency Department (ED) Visits
 Observation Room Visits
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General Methods

6 Analytical Target Populations

IHH – ICM 

IHH 

4 CCHH Tiers

Tier 1 - CCHH 1 – 3 chronic conditions

Tier 2 - CCHH 4 – 6 chronic conditions

Tier 3 - CCHH 7 – 9 chronic conditions

Tier 4 - CCHH 10+ chronic conditions

Tier 7 – IHH-ICM Adult ICM

Tier 8 – IHH-ICM Child ICM

Tier 5 – IHH Adult Non-ICM

Tier 6 – IHH Child Non-ICM
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General Methods 

Magellan Magellen End >>>  >>>    FFS Span   >>>    MCO / FFS

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

Case/Trmt BASELINE Period  (up to 15 months) Case/ Trmt POST Period  (up to 21 months)
Control BASELINE Period (up to 15 months) Control POST Period  (up to 21 months)

20172015 2016

– Quasi-Experimental Design
 2 Cohorts - Treatment and Control
 Time Periods

15-Month Pre/Baseline period
21-Month Post/Evaluation period

 PRE/BASELINE Period - $PMPM average (15-month average)
 POST/EVAL Period – Monthly Difference in $PMPM costs

“Change” or “Difference” = (Current $PMPM – Baseline $PMPM)

PRE – BASELINE Period POST – EVALUATION Period
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General Methods – Cohort Construction
Matching - Propensity Scoring - Predictive Modeling

Cases / 
Treated

Match By:
Age (caliper +- 5 years)

Gender (exact)

Comorbidities (exact)

Propensity Score (caliper)

Predicted Future Cost (caliper)

Controls / 
Untreated
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General Methods 

Key Exclusions:
Age < 2 at end of baseline period
Medicare/Medicaid dual-eligible (no Medicare data available)
Members w/o >=15 months Pre and Post period enrollment

Dose Criteria:
“Pure”/”Strong” dose:
TRMT and CNTL members could not switch Tiers
TRMT cohort 15 months treatment status in PRE period and >= 50% months 

treatment status in POST period

IHH Analyses – Comparability Criteria:
IHH and IHH-ICM CNTL cohort – must have SMI/SED diagnoses
IHH-ICM CNTL cohort must have >=1 inpatient hospitalization or >=1 ED visit during 

PRE period

CCHH Analyses - Comparability Criteria:
TRMT and CNTL count of chronic conditions must match CCHH Tier criteria (among 28 

nationally salient chronic conditions)
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General Methods 

Risk Adjustment

Outcomes = f (treatment, demographics, health status, setting)

“Case mix” “risk” “intensity” “severity” “sickness” 
”complexity” “comorbidity” “health status” “controlled”

Contextual Use – risk adjustment used to isolate the relationship 
between the outcome of interest and the treatment provided by 

controlling for the effects of other relevant material

Sources:
Iezzoni L (Ed.).  Risk Adjustment for Measuring Health Outcomes (3rd ed.).  (2003). Chicago, Illinois: Health Administration Press. 
Kane RL (Ed).  (2006). Understanding Health Care Outcomes Research (2nd ed.).   Sudbury, Massachusetts: Jones and Bartlett 
Publishers.
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General Methods – Cost-based Analyses

Repeated measures linear multiple regression

Dependent / Response Variable: 
Change in $PMPM   (Current PMPM – Baseline PMPM)

Independent Variables:
Cohort Group (TRMT or CONTROL)
Month
Cohort Group * Month 
Baseline $PMPM
Age
Gender
LTSS – Long-term Services & Support
County of Residence 
Multiple Chronic Conditions, Severity Indicator, and several Emergent Health Status risk 

adjustment variables
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General Methods – Utilization-based Analyses

Cross-sectional (POST/EVAL period) multiple regression.  Count-based models.

Key Exclusions - Counts of Primary DX1-diagnosed Mat/OB and Neonatal events 

Dependent / Response Variables: 
Count of Inpatient Hospitalizations
Count of ED Visits
Count of Observation Room Visits 

Independent Variables:
Cohort Group (TRMT or CONTROL)
Baseline $PMPM
Age
Gender
Long-term Services & Support indicator (>= 1 month LTSS) 
County of Residence in an Iowa metropolitan area (most common county of residence) 
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IHH (Tiers 5 and 6) 
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IHH (Tiers 5 and 6)

N = 4,087

Rank Chronic Condition N Prevalence (%) 

1 Attention Deficit/Conduct/Disrupt Behavior 2,703 66.1% 
2 Mood (Depression) Disorder 1,940 47.5% 
3 Anxiety Disorder 1,893 46.3% 
4 Adjustment Disorder 1,184 29.0% 
5 Back Problems 987 24.1% 
6 Mental Health Disorders in Child/Infancy/Adolesc 635 15.5% 
7 Asthma 612 15.0% 
8 Screen/Hist of Mental Health and Subst Abuse 514 12.6% 
9 Substance-related Disorder 503 12.3% 
10 Obesity 473 11.6% 
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IHH  (Tiers 5 and 6) - Cost

IHH – Run 13
Cohort N

TRMT 3,969

CONTROL 3,969

TRMT Cohort compared to CONTROL 
Cohort

LCL 
(95% C.I.)

Diff in 
Means 

UCL 
(95% C.I.)

$84 $124 $165

Other Notes:
Response profiles are different
TRMT - $7.76   CONTROL - $1.45 [Linear trends “cross” in Oct 2018] 

CNTL: $873.68

TRMT: $998.05
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IHH  (Tiers 5 and 6) - Cost

Sensitivity Analyses

Program / 
Sensitivity Analysis

Difference in Average 
Change in PMPM cost 
(Treatment – Control)

95% C.I.

IHH
Sensitivity Dataset #2 $174 $135 - $212
Primary Dataset #1 – With Acute/Severe Members Excluded $195 $135 - $255

Sensitivity Dataset #2 – With Acute/Severe Members Excluded $186 $124 - $247

Primary Dataset #1 – Adults Only (>= 18 yrs. old) ($2) ($87) - $82
Sensitivity Dataset #2 – Adults Only (>= 18 yrs. old) $24 ($65) - $112
Primary Dataset #1 – Adults Only (>= 18 yrs. old) and With 
Acute/Severe Members Excluded

$182 $31 - $333

Sensitivity Dataset #2 – Adults Only (>= 18 yrs. old) and With 
Acute/Severe Members Excluded

$32 ($169) - $232

Primary Dataset #1 – Children Only (< 18 yrs. old) $167 $112 - $222
Sensitivity Dataset #2 – Children Only (< 18 yrs. old) $197 $153 - $241
Primary Dataset #1 – Children Only (< 18 yrs. old) and With 
Acute/Severe Members Excluded

$209 $143 - $275

Sensitivity Dataset #2 – Children Only (< 18 yrs. old) and With 
Acute/Severe Members Excluded

$204 $137 - $270
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IHH  (Tiers 5 and 6) - Utilization

Control Cohort Treatment Cohort
Total Count -

Inpatient 
Hospitalizati

ons

Frequency Percent
Total Count -

Inpatient 
Hospitalizations

Frequency Percent

0 3,611 90.98 0 3,346 84.3
1 271 6.83 1 394 9.93
2 56 1.41 2 118 2.97
3 18 0.45 3 58 1.46
4 6 0.15 4 18 0.45
5 4 0.1 5 11 0.28
6 2 0.05 7 4 0.1
7 1 0.03 8 4 0.1

9 2 0.05
11 1 0.03
12 1 0.03
13 1 0.03
14 2 0.05
16 1 0.03
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IHH  (Tiers 5 and 6) - Utilization

Cohort
Inpatient 

Event 
Sum

Inpatient 
LOS Sum

Total 
Days 

Eligibility

Rate - Inpatient 
Events per 
1,000 Days

Rate -
Inpatient LOS 

per 1,000 
Days

Control 500 6,504 249,1350 0.20069 2.61
Treatment 1,137 27,713 251,2281 0.45258 11.03

Maternal/OB-related Events and LOS
Control 35 84 249,1350 0.01405 0.03372

Treatment 53 190 251,2281 0.02110 0.07563
Neonatal-related Events and LOS

Control 0 0 249,1350 0 0
Treatment 0 0 251,2281 0 0

Mental Health-related Events and LOS
Control 243 4,179 249,1350 0.09754 1.68

Treatment 764 22,817 251,2281 0.30411 9.08
External Cause of Injury-related Events and LOS

Control 0 0 249,1350 0 0
Treatment 0 0 251,2281 0 0

764/1,137 = 67.2% of events are primary DX1 mental health-related conditions
22,817/27,713 = 82.3%  of LOS days are primary DX1 mental health-related conditions 
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IHH  (Tiers 5 and 6) - Utilization

Percent Difference in 
Expected Count of Inpatient 
Stay Events – Treatment vs. 

Control

95% Confidence Interval (C.I.) – Lower and Upper Limits

IHH
91.06% 63.26% 123.56%
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IHH  (Tiers 5 and 6) - Utilization
Control Cohort Treatment Cohort

Total Count - ED 
Visits Frequency Percent Total Count -

ED Visits Frequency Percent

0 2,323 58.53 0 1,703 42.91
1 870 21.92 1 873 22
2 410 10.33 2 497 12.52
3 189 4.76 3 283 7.13
4 79 1.99 4 175 4.41
5 50 1.26 5 120 3.02
6 16 0.4 6 88 2.22
7 7 0.18 7 41 1.03
8 11 0.28 8 44 1.11
9 6 0.15 9 24 0.6

10 2 0.05 10 28 0.71
11 2 0.05 11 24 0.6
12 2 0.05 12 8 0.2
14 1 0.03 13 10 0.25
25 1 0.03 14 11 0.28

15 7 0.18
16 7 0.18
17 2 0.05
18 3 0.08
19 2 0.05
20 2 0.05
21 5 0.13
23 1 0.03
24 2 0.05
25 1 0.03
26 2 0.05
29 1 0.03
35 1 0.03
40 1 0.03
45 1 0.03
47 1 0.03
57 1 0.03
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IHH  (Tiers 5 and 6) - Utilization

Cohort ED Visit Event 
Sum

Total Days 
Eligibility

Rate - ED Visit Events 
per 1,000 Days

Control 3,215 2,491,350 1.29
Treatment 7,212 2,512,281 2.87

Maternal/OB-related Events
Control 42 2,491,350 0.01686

Treatment 111 2,512,281 0.04418
Neonatal-related Events

Control 0 2,491,350 0
Treatment 0 2,512,281 0

Mental Health-related Events
Control 393 2,491,350 0.15775

Treatment 877 2,512,281 0.34909
External Cause of Injury-related Events

Control 4 2,491,350 0.00161
Treatment 5 2,512,281 0.00199

877/7,212 = 12.2% of events are primary DX1 mental health-related conditions
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IHH  (Tiers 5 and 6) - Utilization

Percent Difference in 
Expected Count of ED Visit 

Events – Treatment vs. 
Control

95% Confidence Interval (C.I.) – Lower and Upper Limits

IHH

97.25% 83.82% 111.64%
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IHH  (Tiers 5 and 6) - Utilization

Control Cohort Treatment Cohort
Total Count –
Observation 
Room Visits

Frequency Percent
Total Count –
Observation 
Room Visits

Frequency Percent

0 3905 98.39 0 3895 98.14
1 52 1.31 1 65 1.64
2 8 0.2 2 6 0.15
4 1 0.03 3 3 0.08
9 3 0.08
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IHH  (Tiers 5 and 6) - Utilization

Cohort Observation Room 
Event Sum

Total Days 
Eligibility

Rate - Observation 
Room Events per 1,000 

Days
Control 99 2,491,350 0.03974

Treatment 86 2,512,281 0.03423
Maternal/OB-related Events

Control 3 2,491,350 0.00120
Treatment 11 2,512,281 0.00438

Neonatal-related Events
Control 0 2,491,350 0

Treatment 0 2,512,281 0
Mental Health-related Events

Control 7 2,491,350 0.00281
Treatment 19 2,512,281 0.00756

External Cause of Injury-related Events
Control 0 2,491,350 0

Treatment 1 2,512,281 0.00040
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IHH  (Tiers 5 and 6) - Utilization

Percent Difference in 
Expected Count of 

Observation Room Visit 
Events – Treatment vs. 

Control

95% Confidence Interval (C.I.) – Lower and Upper Limits

IHH
(10.58%) (38.30%) 29.62%
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IHH  (Tiers 5 and 6) – Observations

Observations:
• Higher expenditures

o Expenditure trend was decreasing
o Expenditures “lower” during summer months (both cohorts)
o Children – incurred higher expenditures on average compared to 

adults

• Incidence of hospitalizations was higher (almost double)
• Incidence of ED visit events was higher (almost double)
• Several “high” hospitalization and ED visit utilizers
• Hospitalization events – “high” proportion mental health related
• ED visit events – “moderately high” proportion mental health related
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IHH-ICM  (Tiers 7 and 8)
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IHH-ICM  (Tiers 7 and 8)

N = 770

Rank Chronic Condition N Prevalence 
(%) 

1 Anxiety Disorder 456 59.2% 
2 Mood (Depression) Disorder 411 53.4% 
3 Schizophrenia 380 49.4% 
4 Attention Deficit/Conduct/Disrupt Behavior 286 37.1% 
5 Back Problems 285 37.0% 
6 Hyperlipidemia 248 32.2% 
7 Screen/Hist of Mental Health and Subst Abuse 246 31.9% 
8 Hypertension - Essential 236 30.6% 
9 Substance-related Disorder 225 29.2% 
10 Obesity 207 26.9% 
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IHH-ICM  (Tiers 7 and 8) - Cost

IHH-ICM – Run 4
Cohort N

TRMT 525

CONTROL 525

TRMT Cohort compared to CONTROL 
Cohort

LCL 
(95% C.I.)

Diff in 
Means 

UCL 
(95% C.I.)

$415 $605 $794

Other Notes:
Response profiles not different
TRMT - $13.46   CONTROL - $2.50  [Linear trends “cross” in Dec 2021]
IHH-ICM Treatment cohort are individuals, by definition, receiving either 1915(i) Habilitation Services or 1915(c) Children’s Mental Health Waiver 
Services that individuals in the Control group are not receiving.  These costs are reflected in the total costs in these data. 

CNTL: -$126.04

TRMT: $478.60
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IHH-ICM  (Tiers 7 and 8) - Cost

Sensitivity Analyses

Program /  
Sensitivity Analysis 

Difference in 
Average Change 

in PMPM cost 
(Treatment – 

Control) 

95% C.I. 

IHH-ICM 
Sensitivity Dataset #2 $455 $264 - $647 
Primary Dataset #1 – With Acute/Severe Members Excluded1 $545 $208 - $881 
Sensitivity Dataset #2 – With Acute/Severe Members Excluded2 $761 $333 - $1,190 
Primary Dataset #1 – With Habilitation/CMH Waiver Costs 
Excluded $295 $136 - $455 

Primary Dataset #1 – With Habilitation/CMH Waiver Costs 
Excluded1 $291 $132 - $449 

Sensitivity Dataset #2 – With Habilitation/CMH Waiver Costs 
Excluded2 $352 $211 - $493 

Primary Dataset #1 – With Habilitation/CMH Waiver Costs 
Excluded and Acute/Severe Members Excluded1 $274 $8 - $541 

Sensitivity Dataset #2 – With Habilitation/CMH Waiver Costs 
Excluded and Acute/Severe Members Excluded2 $615 $260 - $971 
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IHH-ICM  (Tiers 7 and 8) - Cost

Sensitivity Analyses
Primary Dataset #1 – Adults Only (>= 18 yrs. old) $851 $604 - $1,099 
Sensitivity Dataset #2 – Adults Only (>= 18 yrs. old) $629 $277 - $980 
Primary Dataset #1 – Adults Only (>= 18 yrs. old) and With 
Acute/Severe Members Excluded $671 $277 - $1,066 

Sensitivity Dataset #2 – Adults Only (>= 18 yrs. old) and With 
Acute/Severe Members Excluded $509 ($289) - $1,307 

Primary Dataset #1 – Adults Only (>= 18 yrs. old) and With 
Habilitation/CMH Waiver Costs Excluded $283 $89 - $476 

Sensitivity Dataset #2 – Adults Only (>= 18 yrs. old) and 
Habilitation/CMH Waiver Costs Excluded $275 $37 - $513 

Primary Dataset #1 – Adults Only (>= 18 yrs. old) and With 
Habilitation/CMH Waiver Costs Excluded and With Acute/Severe 
Members Excluded 

$149 ($135) - $433 

Sensitivity Dataset #2 – Adults Only (>= 18 yrs. old) and With 
Habilitation/CMH Waiver Costs Excluded and With Acute/Severe 
Members Excluded 

$535 $177 - $893 
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IHH-ICM  (Tiers 7 and 8) - Cost

Sensitivity Analyses
Primary Dataset #1 – Children Only (< 18 yrs. old) $211 ($46) - $468 
Sensitivity Dataset #2 – Children Only (< 18 yrs. old) $279 $53 - $503 
Primary Dataset #1 – Children Only (< 18 yrs. old) and With 
Acute/Severe Members Excluded $250 ($390) - $890 

Sensitivity Dataset #2 – Children Only (< 18 yrs. old) and With 
Acute/Severe Members Excluded $541 ($72) - $1,154 

Primary Dataset #1 – Children Only (< 18 yrs. old) and With 
Habilitation/CMH Waiver Costs Excluded $297 $87 - $506 

Sensitivity Dataset #2 – Children Only (< 18 yrs. old) and With 
Habilitation/CMH Waiver Costs Excluded $369 $157 - $582 

Primary Dataset #1 – Children Only (< 18 yrs. old) and With 
Habilitation/CMH Costs Excluded and With Acute/Severe 
Members Excluded 

$221 ($308) - $750 

Sensitivity Dataset #2 – Children Only (< 18 yrs. old) and With 
Habilitation/CMH Waiver Costs Excluded and With Acute/Severe 
Members Excluded 

$638 $9 - $1,267 

   Notes:  Acute/Severe Members excluded analyses excluded entire matched 
Pairs/sets of members in which at least one of the members had an acute/severe 
condition.  

1 = analysis also excluded 4 treatment cohort member months with unusually “high” change 
in PMPM costs. 

2 = analysis also excluded 1 treatment cohort member month with an unusually “high” 
change in PMPM cost. 
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IHH-ICM  (Tiers 7 and 8) - Utilization

Control Cohort Treatment Cohort

Total Count - Inpatient 
Hospitalizations Frequency Percent

Total Count -
Inpatient 

Hospitalizations
Frequency Percent

0 404 76.95 0 396 75.43
1 78 14.86 1 76 14.48
2 23 4.38 2 22 4.19
3 10 1.9 3 12 2.29
4 5 0.95 4 8 1.52
5 4 0.76 5 5 0.95
7 1 0.19 6 1 0.19

7 2 0.38
8 2 0.38

10 1 0.19
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IHH-ICM  (Tiers 7 and 8) - Utilization

Cohort
Inpatient 

Event 
Sum

Inpatient 
LOS Sum

Total 
Days 

Eligibility

Rate - Inpatient 
Events per 
1,000 Days 

Rate -
Inpatient LOS 

per 1,000 
Days

Control 201 14,507 329,586 0.60986 44.02
Treatment 259 11,176 334,776 0.77365 33.38

Maternal/OB-related Events and LOS
Control 9 29 329,586 0.02731 0.08799

Treatment 4 11 334,776 0.01195 0.03286
Neonatal-related Events and LOS

Control 0 0 329,586 0 0
Treatment 0 0 334,776 0 0

Mental Health-related Events and LOS
Control 72 8,001 329,586 0.21846 24.28

Treatment 163 8,586 334,776 0.48689 25.65
External Cause of Injury-related Events and LOS

Control 0 0 329,586 0 0
Treatment 0 0 334,776 0 0

163/259 = 62.9% of events are primary DX1 mental health-related conditions
8,586/11,176 = 76.8%  of LOS days are primary DX1 mental health-related conditions 
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IHH-ICM  (Tiers 7 and 8) - Utilization

Percent Difference in 
Expected Count of 

Inpatient Stay Events –
Treatment vs. Control

95% Confidence Interval (C.I.) – Lower and Upper 
Limits

IHH-ICM
13.70% (14.54%) 51.26%
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IHH-ICM  (Tiers 7 and 8) - Utilization
Control Cohort Treatment Cohort

Total Count - ED 
Visits Frequency Percent Total Count -

ED Visits Frequency Percent

0 160 30.48 0 256 48.76
1 118 22.48 1 100 19.05
2 72 13.71 2 51 9.71
3 54 10.29 3 31 5.9
4 36 6.86 4 13 2.48
5 15 2.86 5 15 2.86
6 15 2.86 6 17 3.24
7 8 1.52 7 6 1.14
8 11 2.1 8 1 0.19
9 6 1.14 9 3 0.57
10 4 0.76 10 4 0.76
11 6 1.14 11 5 0.95
12 4 0.76 12 4 0.76
13 3 0.57 13 1 0.19
14 3 0.57 14 1 0.19
15 1 0.19 15 3 0.57
16 1 0.19 16 1 0.19
17 2 0.38 17 3 0.57
18 2 0.38 18 1 0.19
19 2 0.38 19 2 0.38
23 2 0.38 20 1 0.19

21 1 0.19
22 1 0.19
28 1 0.19
37 1 0.19
38 1 0.19
41 1 0.19
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IHH-ICM  (Tiers 7 and 8) - Utilization

Cohort ED Visit Event Sum Total Days 
Eligibility

Rate - ED Visit Events 
per 1,000 Days

Control 1,351 329,586 4.10
Treatment 1,146 334,776 3.42

Maternal/OB-related Events
Control 12 329,586 0.03641

Treatment 36 334,776 0.10753
Neonatal-related Events

Control 0 329,586 0
Treatment 0 334,776 0

Mental Health-related Events
Control 143 329,586 0.43388

Treatment 229 334,776 0.68404
External Cause of Injury-related Events

Control 1 329,586 0.00303
Treatment 0 334,776 0

229/1,146 = 20.0% of events are primary DX1 mental health-related conditions
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IHH-ICM  (Tiers 7 and 8) - Utilization

Percent Difference in 
Expected Count of ED Visit 

Events – Treatment vs. 
Control

95% Confidence Interval (C.I.) – Lower and Upper Limits

IHH-ICM
(24.62%) (36.99%) (9.82%)
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IHH-ICM  (Tiers 7 and 8) - Utilization

Control Cohort Treatment Cohort
Total Count –

Observation Room 
Visits

Frequency Percent
Total Count –
Observation 
Room Visits

Frequency Percent

0 507 96.57 0 508 96.76
1 14 2.67 1 10 1.9
2 2 0.38 2 6 1.14
4 1 0.19 3 1 0.19
6 1 0.19
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IHH-ICM  (Tiers 7 and 8) - Utilization

Cohort
Observation 
Room Event 

Sum

Total Days 
Eligibility

Rate - Obs Room 
Events per 1,000 Days

Control 28 329,586 0.08496
Treatment 25 334,776 0.07468

Maternal/OB-related Events
Control 0 329,586 0

Treatment 3 334,776 0.00896
Neonatal-related Events

Control 0 329,586 0
Treatment 0 334,776 0

Mental Health-related Events
Control 3 329,586 0.00910

Treatment 4 334,776 0.01195
External Cause of Injury-related Events

Control 0 329,586 0
Treatment 0 334,776 0
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IHH-ICM  (Tiers 7 and 8) - Utilization

Percent Difference in 
Expected Count of 

Observation Room Visit 
Events – Treatment vs. 

Control

95% Confidence Interval (C.I.) – Lower and Upper 
Limits

IHH-ICM
(45.36%) (73.49%) 12.63%
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IHH-ICM  (Tiers 7 and 8) – Observations

Observations:
• Higher expenditures

o Adults – incurred higher expenditures on average compared to 
children

• Incidence of ED visits was lower
• A few “high” hospitalization and ED visit utilizers
• Hospitalization events – “high” proportion mental health related
• ED visit events – “moderately high” proportion mental health related
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CCHH (Tier 1)
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CCHH (Tier 1)

N = 120

Rank Chronic Condition N Prevalence (%) 

1 Asthma 70 58.3% 
2 Obesity 32 26.7% 
3 Mood (Depression) Disorder 21 17.5% 
4 Back Problems 20 16.7% 

5.5 Hypertension - Essential 4 3.3% 
5.5 Cardiac Dysrhythmia 4 3.3% 
7 Autism 4 3.3% 
8 Hyperlipidemia 3 2.5% 

9.5 Substance-related Disorder 2 1.7% 
9.5 Severe/Acute Conditions 2 1.7% 

 Note: Severe/Acute Conditions include any one or more of the following events/conditions:  septicemia, shock, peritonitis/intestinal 
abscess, pulmonary embolism (PE)/deep vein thrombosis (DVT), gastrointestinal hemorrhage, epilepsy/convulsions, coma/stupor/brain 
damage, respiratory failure and cardiac arrest/ventricular fibrillation.



42

CCHH  (Tier 1) - Cost

CCHH Tier 1 – Run 1
Cohort N

TRMT 117

CONTROL 578

TRMT Cohort compared to CONTROL 
Cohort

LCL 
(95% C.I.)

Diff in 
Means 

UCL 
(95% C.I.)

- $33 $34 $100

Other Notes:
1 TRMT Member-month “outlier” removed
Response profiles not different
TRMT - $1.21   CONTROL - $0.64 [Linear trends “cross” in May 2022] 

CNTL: $403.56

TRMT: $437.34
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CCHH  (Tier 1) - Cost

Sensitivity Analyses

Program / 
Sensitivity Analysis

Difference in Average 
Change in PMPM cost 
(Treatment – Control)

95% C.I.

CCHH Tier 1 

Primary Dataset #1 – With Acute/Severe Members Excluded # # # # # #
Primary Dataset #1 – Adults Only (>= 18 yrs. old)1 $210 ($331) - $751
Primary Dataset #1 – Children Only (< 18 yrs. old) $24 ($45) - $94

Notes:  # # # - Sensitivity analysis not conducted as only 8 of 117 (6.8%) of matched pairs in the analysis 
had no acute/severe events.  

1 = only 9 of 117 (7.7%) of dataset were adults. 
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CCHH  Tier 1 - Utilization

Control Cohort Treatment Cohort
Total Count -

Inpatient 
Hospitalizations

Frequency Percent
Total Count -

Inpatient 
Hospitalizations

Frequency Percent

0 532 92.04 0 113 96.58
1 37 6.4 1 4 3.42
2 7 1.21
3 2 0.35
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CCHH  Tier 1 - Utilization

Cohort
Inpatient 

Event 
Sum

Inpatient 
LOS Sum

Total 
Days 

Eligibility

Rate - Inpatient 
Events per 
1,000 Days

Rate -
Inpatient LOS 

per 1,000 
Days

Control 57 1485 362,862 0.15708 4.09
Treatment 4 11 73,871 0.05415 0.15

Maternal/OB-related Events and LOS
Control 17 42 362,862 0.04685 0.11575

Treatment 2 6 73,871 0.02707 0.08122
Neonatal-related Events and LOS

Control 0 0 362,862 0 0
Treatment 0 0 73,871 0 0

Mental Health-related Events and LOS
Control 22 707 362,862 0.06063 1.9484

Treatment 2 5 73,871 0.02707 0.0677
External Cause of Injury-related Events and LOS

Control 0 0 362,862 0 0
Treatment 0 0 73,871 0 0
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CCHH  Tier 1 - Utilization

Percent Difference in Expected 
Count of Inpatient Stay Events –

Treatment vs. Control

95% Confidence Interval (C.I.) – Lower and 
Upper Limits

CCHH Tier 1

(75.44%) (97.12%) (5.29%)
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CCHH  Tier 1 - Utilization

Control Cohort Treatment Cohort
Total Count -

ED Visits Frequency Percent Total Count -
ED Visits Frequency Percent

0 308 53.29 0 68 58.12
1 115 19.9 1 26 22.22
2 56 9.69 2 10 8.55
3 48 8.3 3 5 4.27
4 20 3.46 4 2 1.71
5 15 2.6 5 1 0.85
6 3 0.52 6 2 1.71
7 5 0.87 7 2 1.71
8 3 0.52 11 1 0.85
9 2 0.35

10 2 0.35
18 1 0.17



48

CCHH  Tier 1 - Utilization

Cohort ED Visit 
Event Sum

Total Days 
Eligibility

Rate - ED Visit 
Events per 
1,000 Days

Control 659 362,862 1.82
Treatment 111 73,871 1.50

Maternal/OB-related Events
Control 10 362,862 0.02756

Treatment 2 73,871 0.02707
Neonatal-related Events

Control 0 362,862 0
Treatment 0 73,871 0

Mental Health-related Events
Control 36 362,862 0.09921

Treatment 6 73,871 0.08122
External Cause of Injury-related Events

Control 0 362,862 0
Treatment 0 73,871 0
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CCHH  Tier 1 - Utilization

Percent Difference in Expected 
Count of ED Visit Events –

Treatment vs. Control

95% Confidence Interval (C.I.) – Lower and 
Upper Limits

CCHH Tier 1

(23.67%) (45.21%) 6.34%
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CCHH  Tier 1 - Utilization

Control Cohort Treatment Cohort
Total Count –
Observation 
Room Visits

Frequency Percent
Total Count –
Observation 
Room Visits

Frequency Percent

0 571 98.79 0 115 98.29
1 5 0.87 1 2 1.71
2 2 0.35
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CCHH  Tier 1 - Utilization

Cohort
Observation 
Room Event 

Sum

Total Days 
Eligibility

Rate - Observation 
Room Events per 

1,000 Days
Control 9 362,862 0.02480

Treatment 2 73,871 0.02707
Maternal/OB-related Events

Control 4 362,862 0.01102
Treatment 1 73,871 0.01354

Neonatal-related Events
Control 0 362,862 0

Treatment 0 73,871 0
Mental Health-related Events

Control 0 362,862 0
Treatment 0 73,871 0

External Cause of Injury-related Events
Control 0 362,862 0

Treatment 0 73,871 0
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CCHH  Tier 1 - Utilization

Percent Difference in Expected 
Count of Observation Room Visit 
Events – Treatment vs. Control

95% Confidence Interval (C.I.) – Lower and 
Upper Limits

CCHH Tier 1

(1.76%) (97.92%) 777.96%
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CCHH  Tier 1 – Observations

Observations:
• No difference in expenditures

• Incidence of hospitalizations was lower
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CCHH (Tier 2)
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CCHH (Tier 2)

N = 41 

Rank Chronic Condition N Prevalence (%) 

1.5 Hypertension - Essential 26 63.4% 
1.5 Mood (Depression) Disorder 26 63.4% 
3 Substance-related Disorder 23 56.1% 
4 Back Problems 22 53.7% 
5 Hyperlipidemia 20 48.8% 
6 Obesity 18 43.9% 
7 Diabetes Without Complications 11 26.8% 

8.5 COPD 9 22.0% 
8.5 Asthma 9 22.0% 
10 Schizophrenia 8 19.5% 
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CCHH  (Tier 2) - Cost

CCHH Tier 2 – Run 11
Cohort N

TRMT 41

CONTROL 325

TRMT Cohort compared to CONTROL 
Cohort

LCL 
(95% C.I.)

Diff in 
Means 

UCL 
(95% C.I.)

- $392 - $162 $69

Other Notes:
Response profiles not different
TRMT $0.92   CONTROL $6.67 [Linear trends diverge] 

Month 26: $869.87

Month 26: $707.93
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CCHH  (Tier 2) - Cost

Sensitivity Analyses

Program / 
Sensitivity Analysis

Difference in Average 
Change in PMPM cost 
(Treatment – Control)

95% C.I.

CCHH Tier 2
Primary Dataset #1 – With Acute/Severe Members Excluded * * * * * *
Primary Dataset #1 – Remove “high” cost outliers2 ($210) ($411) - ($9)
Sensitivity Dataset #2 ($380) ($779) - $19
Primary Dataset #1 – Adults Only (>= 18 yrs. old) ($158) ($402) - $85
Sensitivity Dataset #2 – Adults Only (>= 18 yrs. old) ($368) ($808) - $73
Primary Dataset #1 – Children Only (< 18 yrs. old) + + + + + +

Notes:  * * * - Sensitivity analysis not conducted as 41 of 41 (100%) of matched Treatment/Control sets in 
the analysis had no acute/severe events. 
+ + + - Sensitivity analysis not conducted as no children met the “child” inclusion criteria for the           
analysis. 
2 = removed 2 Treatment cohort-related “high” cost member months (Month 29) from analysis. 



58

CCHH  Tier 2 - Utilization

Control Cohort Treatment Cohort

Total Count - Inpatient 
Hospitalizations Frequency Percent

Total Count -
Inpatient 

Hospitalizations
Frequency Percent

0 264 81.23 0 34 82.93
1 47 14.46 1 3 7.32
2 11 3.38 2 2 4.88
3 1 0.31 3 1 2.44
5 1 0.31 4 1 2.44
8 1 0.31
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CCHH  Tier 2 - Utilization

Cohort
Inpatient 

Event 
Sum

Inpatient 
LOS Sum

Total Days 
Eligibility

Rate - Inpatient 
Events per 
1,000 Days

Rate -
Inpatient LOS 
per 1,000 Days

Control 85 521 203,639 0.41741 2.56
Treatment 14 69 26,056 0.53730 2.65

Maternal/OB-related Events and LOS
Control 4 9 203,639 0.01964 0.04420

Treatment 1 2 26,056 0.03838 0.07676
Neonatal-related Events and LOS

Control 0 0 203,639 0 0
Treatment 0 0 26,056 0 0

Mental Health-related Events and LOS
Control 11 38 203,639 0.05402 0.18660

Treatment 3 12 26,056 0.11514 0.46055
External Cause of Injury-related Events and LOS

Control 0 0 203,639 0 0
Treatment 0 0 26,056 0 0



60

CCHH  Tier 2 - Utilization

Percent Difference in Expected 
Count of Inpatient Stay Events –

Treatment vs. Control

95% Confidence Interval (C.I.) – Lower and 
Upper Limits

CCHH Tier 2

40.52% (29.71%) 180.92%
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CCHH  Tier 2 - Utilization

Control Cohort Treatment Cohort
Total Count – ED 

Visits Frequency Percent Total Count 
- ED Visits Frequency Percent

0 117 36 0 17 41.46
1 70 21.54 1 10 24.39
2 51 15.69 2 4 9.76
3 27 8.31 3 2 4.88
4 14 4.31 4 1 2.44
5 14 4.31 5 1 2.44
6 8 2.46 7 2 4.88
7 10 3.08 8 1 2.44
8 2 0.62 9 1 2.44
9 2 0.62 11 1 2.44

10 1 0.31 39 1 2.44
11 4 1.23
13 1 0.31
14 2 0.62
29 2 0.62
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CCHH  Tier 2 - Utilization

Cohort ED Visit Event 
Sum

Total Days 
Eligibility

Rate - ED Visit Events 
per 1,000 Days

Control 684 203,639 3.36
Treatment 114 26,056 4.38

Maternal/OB-related Events
Control 6 203,639 0.02946

Treatment 0 26,056 0
Neonatal-related Events

Control 0 203,639 0
Treatment 0 26,056 0

Mental Health-related Events
Control 39 203,639 0.19152

Treatment 2 26,056 0.07676
External Cause of Injury-related Events

Control 2 203,639 0
Treatment 0 26,056 0
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CCHH  Tier 2 - Utilization

Percent Difference in Expected 
Count of ED Visit Events –

Treatment vs. Control

95% Confidence Interval (C.I.) – Lower and 
Upper Limits

CCHH Tier 2

21.23% (21.93%) 88.25%
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CCHH  Tier 2 - Utilization

Control Cohort Treatment Cohort

Total Count –
Observation 
Room Visits

Frequency Percent
Total Count –
Observation 
Room Visits

Frequency Percent

0 311 95.69 0 40 97.56
1 11 3.38 1 1 2.44
2 3 0.92
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CCHH  Tier 2 - Utilization

Cohort
Observation 
Room Event 

Sum

Total Days 
Eligibility

Rate - Observation 
Room Events per 1,000 

Days
Control 17 203,639 0.08348

Treatment 1 26,056 0.03838
Maternal/OB-related Events

Control 1 203,639 0.00491
Treatment 0 26,056 0

Neonatal-related Events
Control 0 203,639 0

Treatment 0 26,056 0
Mental Health-related Events

Control 2 203,639 0
Treatment 0 26,056 0

External Cause of Injury-related Events
Control 0 203,639 0

Treatment 0 26,056 0
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CCHH  Tier 2 - Utilization

Percent Difference in Expected 
Count of Observation Room Visit 
Events – Treatment vs. Control

95% Confidence Interval (C.I.) – Lower and 
Upper Limits

CCHH Tier 2

(51.15%) (93.52%) 268.33%
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CCHH  Tier 2 – Observations

Observations:
• No difference in expenditures

o Sensitivity analysis – lower expenditures when 2 “high-cost” 
member-months removed from the analysis.
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CCHH (Tier 3)
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CCHH (Tier 3)

N = 19 

Rank Chronic Condition N Prevalence (%) 

1 Hypertension - Essential 15 78.9% 
3 Hyperlipidemia 14 73.7% 
3 Back Problems 14 73.7% 
3 Obesity 14 73.7% 
5 Mood (Depression) Disorder 12 63.2% 
6 Substance-related Disorder 10 52.6% 

7.5 Diabetes Without Complications 8 42.1% 
7.5 Asthma 8 42.1% 
9 COPD 7 36.8% 
10 Cardiac Dysrhythmia 6 31.6% 
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CCHH  (Tier 3) - Cost

CCHH Tier 3 – Run 3
Cohort N

TRMT 19

CONTROL 152

TRMT Cohort compared to CONTROL 
Cohort

LCL 
(95% C.I.)

Diff in 
Means 

UCL 
(95% C.I.)

- $ 606 - $153 + $ 299

Other Notes:
3 TRMT Member-months “outliers” removed
Response profiles not different
TRMT + $6.70   CONTROL + $2.28 [Linear trends “cross” in Feb 2020] 

Month 26: $691.51

Month 26: $538.28
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CCHH  (Tier 3) - Cost

Sensitivity Analyses

Program / 
Sensitivity Analysis

Difference in Average 
Change in PMPM cost 
(Treatment – Control)

95% C.I.

CCHH Tier 3

Primary Dataset #1 – Adults Only (>= 18 yrs. old) ^ ^ ^ ^ ^ ^

Primary Dataset #1 – Children Only (< 18 yrs. old) + + + + + +

Notes:   
+ + + - Sensitivity analysis not conducted as no children met the “child” inclusion criteria for the           
analysis. 
^ ^ ^ - Sensitivity analysis not conducted as all (100%) members of Treatment cohort were adults. 
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CCHH  Tier 3 - Utilization

Control Cohort Treatment Cohort
Total Count -

Inpatient 
Hospitalizations

Frequency Percent
Total Count -

Inpatient 
Hospitalizations

Frequency Percent

0 103 67.76 0 12 63.16
1 27 17.76 1 5 26.32
2 13 8.55 4 2 10.53
3 5 3.29
4 2 1.32
5 2 1.32
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CCHH  Tier 3 - Utilization

Cohort
Inpatient 

Event 
Sum

Inpatient 
LOS Sum

Total Days 
Eligibility

Rate - Inpatient 
Events per 
1,000 Days

Rate -
Inpatient LOS 
per 1,000 Days

Control 86 1,228 95,545 0.9001 12.85
Treatment 13 57 12,160 1.06908 4.69

Maternal/OB-related Events and LOS
Control 2 6 95,545 0.0209 0.0628

Treatment 0 0 12,160 0.0000 0.0000
Neonatal-related Events and LOS

Control 0 0 95,545 0 0
Treatment 0 0 12,160 0 0

Mental Health-related Events and LOS
Control 9 70 95,545 0.0942 0.7326

Treatment 5 30 12,160 0.4112 2.4671
External Cause of Injury-related Events and LOS

Control 0 0 95,545 0 0
Treatment 0 0 12,160 0 0
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CCHH  Tier 3 - Utilization

Percent Difference in Expected Count 
of Inpatient Stay Events – Treatment 

vs. Control

95% Confidence Interval (C.I.) – Lower and 
Upper Limits

CCHH Tier 3

20.56% (50.39%) 192.94%
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CCHH  Tier 3 - Utilization

Control Cohort Treatment Cohort
Total Count - ED 

Visits Frequency Percent Total Count 
- ED Visits Frequency Percent

0 32 21.05 0 6 31.58
1 43 28.29 1 6 31.58
2 24 15.79 2 1 5.26
3 20 13.16 3 3 15.79
4 7 4.61 11 1 5.26
5 10 6.58 13 1 5.26
6 4 2.63 17 1 5.26
7 1 0.66
8 2 1.32
9 2 1.32

10 4 2.63
11 1 0.66
19 1 0.66
28 1 0.66
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CCHH  Tier 3 - Utilization

Cohort
ED Visit 
Event 
Sum

Total Days 
Eligibility

Rate - ED Visit Events per 
1,000 Days

Control 392 95,545 4.10
Treatment 58 12,160 4.77

Maternal/OB-related Events
Control 15 95,545 0.1570

Treatment 0 12,160 0.0000
Neonatal-related Events

Control 0 95,545 0
Treatment 0 12,160 0

Mental Health-related Events
Control 25 95,545 0.2617

Treatment 3 12,160 0.2467
External Cause of Injury-related Events

Control 0 95,545 0
Treatment 0 12,160 0
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CCHH  Tier 3 - Utilization

Percent Difference in Expected 
Count of ED Visit Events – Treatment 

vs. Control

95% Confidence Interval (C.I.) – Lower and 
Upper Limits

CCHH Tier 3

27.56% (23.76%) 113.40%
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CCHH  Tier 3 - Utilization

Control Cohort Treatment Cohort

Total Count –
Observation 
Room Visits

Frequency Percent
Total Count –
Observation 
Room Visits

Frequency Percent

0 140 92.11 0 19 100
1 10 6.58
2 2 1.32



79

CCHH  Tier 3 - Utilization

Cohort Observation 
Room Event Sum

Total Days 
Eligibility

Rate - Observation 
Room Events per 

1,000 Days
Control 14 95,545 0.14653

Treatment 0 12,160 0
Maternal/OB-related Events

Control 0 95,545 0
Treatment 0 12,160 0

Neonatal-related Events
Control 0 95,545 0

Treatment 0 12,160 0
Mental Health-related Events

Control 3 95,545 0
Treatment 0 12,160 0

External Cause of Injury-related Events
Control 0 95,545 0

Treatment 0 12,160 0
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CCHH  Tier 3 - Utilization

Percent Difference in Expected 
Count of Observation Room Visit 
Events – Treatment vs. Control

95% Confidence Interval (C.I.) – Lower and 
Upper Limits

CCHH Tier 3
(60.12%) (100.00%) 87.47%



81

CCHH  Tier 3 – Observations

Observations:
• No difference in expenditures

• No difference in the incidence of utilization services
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CCHH (Tier 4)
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CCHH (Tier 4)

N = 15 

Rank Chronic Condition N Prevalence (%) 

1 Hyperlipidemia 13 86.7% 
2.5 Hypertension - Essential 12 80.0% 
2.5 Back Problems 12 80.0% 
4.5 Mood (Depression) Disorder 11 73.3% 
4.5 Obesity 11 73.3% 
7 Substance-related Disorder 10 66.7% 
7 Cardiac Dysrhythmia 10 66.7% 
7 Severe/Acute Conditions 10 66.7% 
9 COPD 9 60.0% 
10 Diabetes Without Complications 8 53.3% 

 
Note: Severe/Acute Conditions include any one or more of the following events/conditions:  septicemia, 
shock, peritonitis/intestinal abscess, pulmonary embolism (PE)/deep vein thrombosis (DVT), 
gastrointestinal hemorrhage, epilepsy/convulsions, coma/stupor/brain damage, respiratory failure and 
cardiac arrest/ventricular fibrillation. 
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CCHH  (Tier 4) - Cost

CCHH Tier 4 – Run 24
Cohort N

TRMT 14

CONTROL 64

TRMT Cohort compared to CONTROL 
Cohort

LCL 
(95% C.I.)

Diff in 
Means 

UCL 
(95% C.I.)

- $649 $393 + $1,436

Other Notes:
1 TRMT Member-month “outlier” removed
Response profiles not different
TRMT - $26.60   CONTROL + $20.29 [Linear trends “cross” in Jan 2018] 

Month 26: -$369.30

Month 26: $23.76
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CCHH  (Tier 4) - Cost

Sensitivity Analyses

Notes:   
+ + + - Sensitivity analysis not conducted as no children met the “child” inclusion criteria for the           
analysis. 
^ ^ ^ - Sensitivity analysis not conducted as all (100%) members of Treatment cohort were adults. 

Program / 
Sensitivity Analysis

Difference in Average 
Change in PMPM 
cost (Treatment –

Control)

95% C.I.

CCHH Tier 4
Primary Dataset #1 – Adults Only (>= 18 yrs. old) ^ ^ ^ ^ ^ ^
Primary Dataset #1 – Children Only (< 18 yrs. old) + + + + + +
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CCHH  Tier 4 - Utilization

Control Cohort Treatment Cohort
Total Count -

Inpatient 
Hospitalizations

Frequency Percent
Total Count -

Inpatient 
Hospitalizations

Frequency Percent

0 37 57.81 0 6 42.86
1 12 18.75 1 5 35.71
2 6 9.38 2 1 7.14
3 4 6.25 4 1 7.14
4 1 1.56 5 1 7.14
5 1 1.56
6 2 3.13
8 1 1.56
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CCHH  Tier 4 - Utilization

Cohort
Inpatient 

Event 
Sum

Inpatient 
LOS Sum

Total Days 
Eligibility

Rate - Inpatient 
Events per 
1,000 Days 

Rate -
Inpatient LOS 
per 1,000 Days

Control 65 1,972 40,304 1.61 48.93
Treatment 16 156 8,960 1.79 17.41

Maternal/OB-related Events and LOS
Control 0 0 40,304 0.0 0

Treatment 0 0 8,960 0.0 0
Neonatal-related Events and LOS

Control 0 0 40,304 0 0
Treatment 0 0 8,960 0 0

Mental Health-related Events and LOS
Control 5 707 40,304 0.1241 17.54

Treatment 3 14 8,960 0.3348 1.56
External Cause of Injury-related Events and LOS

Control 0 0 40,304 0 0
Treatment 0 0 8,960 0 0
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CCHH  Tier 4 - Utilization

Percent Difference in Expected 
Count of Inpatient Stay Events –

Treatment vs. Control

95% Confidence Interval (C.I.) – Lower and 
Upper Limits

CCHH Tier 4

11.62% (54.46%) 173.55%
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CCHH  Tier 4 - Utilization

Control Cohort Treatment Cohort
Total Count - ED 

Visits Frequency Percent Total Count 
- ED Visits Frequency Percent

0 12 18.75 0 5 35.71
1 10 15.63 1 3 21.43
2 11 17.19 2 2 14.29
3 5 7.81 5 2 14.29
4 7 10.94 19 1 7.14
6 3 4.69 31 1 7.14
7 2 3.13
8 5 7.81
9 1 1.56

10 1 1.56
11 1 1.56
12 1 1.56
14 1 1.56
15 1 1.56
16 1 1.56
21 1 1.56
23 1 1.56
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CCHH  Tier 4 - Utilization

Cohort ED Visit Event 
Sum

Total Days 
Eligibility

Rate - ED Visit Events 
per 1,000 Days

Control 278 40,304 6.90
Treatment 67 8,960 7.48

Maternal/OB-related Events
Control 0 40,304 0

Treatment 0 8,960 0
Neonatal-related Events

Control 0 40,304 0
Treatment 0 8,960 0

Mental Health-related Events
Control 9 40,304 0.22

Treatment 5 8,960 0.56
External Cause of Injury-related Events

Control 1 40,304 0
Treatment 0 8,960 0
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CCHH  Tier 4 - Utilization

Percent Difference in Expected 
Count of ED Visit Events –

Treatment vs. Control

95% Confidence Interval (C.I.) – Lower and 
Upper Limits

CCHH Tier 4

(1.00%) (51.31%) 102.67%
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CCHH  Tier 4 - Utilization

Control Cohort Treatment Cohort

Total Count –
Observation Room 

Visits
Frequency Percent

Total Count –
Observation 
Room Visits

Frequency Percent

0 61 95.31 0 14 100
1 3 4.69
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CCHH  Tier 4 - Utilization

Cohort
Observation 
Room Event 

Sum

Total Days 
Eligibility

Rate - Observation 
Room Events per 1,000 

Days
Control 3 40,304 0.074

Treatment 0 8,960 0.000
Maternal/OB-related Events

Control 0 40,304 0
Treatment 0 8,960 0

Neonatal-related Events
Control 0 40,304 0

Treatment 0 8,960 0
Mental Health-related Events

Control 0 40,304 0
Treatment 0 8,960 0

External Cause of Injury-related Events
Control 0 40,304 0

Treatment 0 8,960 0
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CCHH  Tier 4 - Utilization

Percent Difference in Expected 
Count of Observation Room Visit 
Events – Treatment vs. Control

95% Confidence Interval (C.I.) – Lower and 
Upper Limits

CCHH Tier 4

16.92% (100.00%) 671.18%
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CCHH  Tier 4 – Observations

Observations:
• No difference in expenditures

• No difference in the incidence of utilization services
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Chronic Conditions
28 Major Chronic Condition Categories 50 Detailed Chronic Conditions 

Hypertension Essential Hypertension 
Secondary Hypertension 

Hyperlipidemia Hyperlipidemia 

Diabetes Diabetes Without Complications 
Diabetes With Complications 

Heart Arrythmias Conduction Disorders 
Cardiac Dysrhythmias 

Arthritis Rheumatoid 
Osteoarthritis 

Osteoporosis Osteoporosis 

Cancer 

Head/Neck 
Upper Gastrointestinal 
Lower Gastroinestinal 
Liver/Pancreas 
Lung 
Skin/Bone 
Breast 
Female 
Male 
Urinary 
Brain/Nervous 
Thyroid 
Lymphoma 
Leukemia 
Other/Secondary 
Malignant Neoplasm 

Coronary Artery Disease (CAD) Heart Attack (AMI) 
Atherosclerosis/Other Heart Disease 

Chronic Obstructive Pulmonary Disease (COPD) Chronic Obstructive Pulmonary Disease (COPD) 

Chronic Kidney Disease (CKD) Chronic Kidney Disease (CKD) 
Nephritis/Nephrosis/Sclerosis 

Congestive Heart Failure (CHF) Congestive Heart Failure (CHF) 
Asthma Asthma 

Stroke 

Acute Cerebrovascular 
Occlusion/Stenosis of Precerebral Arteries 
Other/Ill-defined Cerebrovascular Disease 
Transient Cerebral Ischemia 

Dementia  
Depression  

Schizophrenia  

Substance Abuse Disorder Alcohol-related Substance Abuse 
Substance-related Substance Abuse 

Parkinson’s Disease Parkinson’s Disease 
Multiple Sclerosis Multiple Sclerosis 

Hepatitis Hepatitis 
Sickle Cell Anemia Sickle Cell Anemia 

Cystic Fibrosis Cystic Fibrosis 
HIV HIV 

Back Problems Back Problems 
Autism Autism 
Obesity Obesity 

Hypothyroidism Hypothyroidism 
Liver Disease/Cirrhosis/Other Liver Conditions (non-viral) Liver Disease/Cirrhosis/Other Liver Conditions (non-viral) 
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Health Status – Emergent Events

External Cause of Injury CCSDX codes 2601-2616, 2618-2621

Maternity/OB CCSDX codes 176-196

Renal Dialysis Util Flag Rev codes 0800-0804, 0809; POS = 65 
(ESRD/Dialysis Trmt Facility

Organ Acquisition Util Flag Rev codes 0810-0814, 0819

Hospice Utilization POS = 34 (Hospice Facility)

ICU/NICU/CCU Utilization Util Flag Rev codes 0200-0204, 0206-0209, 0172-0174, 
0210-0214, 0219
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Severity Indicator - Components

Telligen-modeled – Using HHS-HCC Risk-Adjustment Model Severity Indicators
Used within ACA Marketplace risk-adjustment/cost-sharing algorithms in commercial insurance market
Kauter, Pope, Ingber et. al. MMRR, 2014

CCS Cat Severity Indicator - Short Description
CCS_2 Septicemia (except in labor)
CCS_83 Epilepsy, convulsions
CCS_85 Coma, stupor, and brain damage
CCS_107 Cardiac Arrest and Ventricular Fibrillation
CCS_118 Phlebitis, Thrombophlebitis and Thromboembolism
CCS_131 Respiratory Failure, Insufficiency, arrest (adult)
CCS_148 Peritonitis and Intestinal Abscess
CCS_153 Gastrointestinal hemorrhage
CCS_221 Repiratory Distress Syndrome (neonatal)
CCS_249 Shock
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