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Supplemental Text 

Cohort Details 

568 adult patients were included in the final study cohort, however, there were 1,022      

total patients enrolled with Pair Team between July, 2022 and August, 2023. 280 

children under the age of 18 at enrollment (27.3% of cohort) were excluded from the 

analysis given their many differences in eligibility, intervention, and outcome patterns 

compared to adults. Future research is intended for these patients. In addition, 174 

adult patients (23.5% of the remaining cohort) were excluded from the cohort due to 

early disenrollment (i.e., disenrollment less than a year after enrollment). The most 

common reason for early disenrollment was the patient having no contact with the care 

team for at least three months. Others disenrolled because of meeting their care goals 

or moving geographies or to a new health plan or health system. Disenrolled patients 

were enrolled with Pair Team for an average of 239.0 days (standard deviation [SD] = 

74.9 days).  

To examine if there were differences between those who disenrolled (23.5%) and those 

in the study cohort who remained enrolled for at least one year (76.5%), we compared 

baseline characteristics between the cohorts. Demographic characteristics were similar 

between disenrolled patients and study cohort patients, with no observable differences 

in self-reported gender, age, or geography. There were however, notable differences in 

population of focus (PoF), with disenrolled patients more likely to be experiencing 

homelessness (62.1% of disenrolled cohort vs. 51.8% of study cohort, p=0.029), and 

less likely to be at risk for avoidable hospital or ED utilization (29.9% of disenrolled 
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cohort vs. 45.8% of study cohort, p<0.001). There was no significant difference between 

cohorts for SMI-, SUD-, or multiple-eligible PoF patients. Fewer disenrolled patients had 

ED visits in the year prior to enrollment compared to patients in the study cohort (31.0% 

of disenrolled compared to 44.5% of study cohort), but there was no observable 

difference in inpatient, outpatient, or PCP visit rates in the year prior to enrollment.  

We also conducted sensitivity analysis on healthcare engagement metrics to determine 

if study results differed when the disenrolled cohort was included. Results remained 

consistent with those for the study cohort. In the post-period, 362 (48.8%) of patients 

had an HbA1c lab testing record (170 [22.9%] pre-enrollment, p<0.001) and 594 

(80.1%) had a record of a blood pressure reading (541 [72.9%] pre-enrollment, 

p=0.001). Outpatient visits increased from 1906 to 2302 visits, representing an increase 

of 21% (relative risk [RR]=1.21, 95% confidence interval [CI] 1.14-1.28) from the pre- to 

post-period. 45.8% of patients had at least 1 outpatient visit in the year prior to 

enrollment compared to 55.3% in the year after enrollment (p<0.001). ED visits 

decreased from 786 to 404 visits, representing a decrease of 49% (RR=0.51, 95% CI 

0.46-0.58) and inpatient visits decreased from 125 to 91 visits, representing a decrease 

of 27% (RR=0.73, 95% CI 0.56-0.95) from the pre- to post-period. In the year prior to 

enrollment, 41.4% of patients had at least one ED visit, and 11.6% of patients had at 

least one inpatient visit, compared to 29.4% (p<0.001) and 7.5% (p=0.006) of patients 

respectively in the year after enrollment 

HIE Data  
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Health Information Exchange (HIE) data represents a patient’s clinical history typically 

formatted as Consolidated-Clinical Document Architecture (CCDA) documents, which in 

turn can be translated into FHIR resources. HIEs operate on local as well as national 

levels, and in this study, we relied on data from the two largest national networks: 

CommonWell Health Alliance and Carequality, which combined include more than 

75,000 provider sites, and over 270 million patients.  

An advantage of HIE data over the more commonly-used administrative claims, or 

electronic health record (EHR) datasets, is that it does not require imposing continuous 

eligibility criteria; patients can move between providers, plans, or lines of business and 

remain within the dataset. In the study cohort, some patients had records dating back 

decades. Nevertheless, to ensure network coverage, patients were required to have at 

least one encounter (i.e., ED visit, inpatient stay, or outpatient visit) in the pre- or post-

enrollment period.  

To prepare the data for statistical analysis, we partnered with Zus Health for further 

processing, enrichment, and validation of the data. Zus provides extensive 

documentation on its platform [link], but for this study, the most notable components 

were the following: 1) translation of FHIR resources to a relational database; 2) de-

duplication of records reported by multiple entities; and 3) terminology normalization. 

Defining chronic conditions 

To identify patients with multiple chronic conditions, we leveraged Zus’s terminology 

normalization and mappings to standard ontologies. In particular, chronic conditions 

were identified by the Chronic Condition Indicator (CCI) ontology, while distinct 

https://docs.zushealth.com/docs/zus-aggregated-profile


4 

conditions were identified by the Clinical Classifications Software Refined (CCSR) 

ontology. As an example, the two of the most common chronic conditions by CCI and 

CCSR categories in the study cohort were Essential Hypertension and Diabetes Mellitus 

with Complication; if a patient had both of these conditions during the pre-period, they 

were included in the 2+ chronic conditions subgroup.  


