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E fforts to improve population health and costs of care have 

increasingly focused on reducing emergency depart-

ment (ED) visits, yet the rates continue to rise, reaching 

130 million (40 visits per 100 noninstitutionalized persons) in 

2020.1,2 Approximately 75% of ED visits (97,000,000) result in 

discharge as opposed to admission to the hospital, and up to 27% 

are classified as potentially avoidable and unnecessary.3,4 Estimates 

indicate that reducing such visits could yield a cost savings of 

$4.4 billion annually to the US health care system if these visits 

were managed at outpatient sites.5 

Interventions to reduce ED visits have targeted patients with high 

need and high costs (HNHC), defined as individuals with multiple 

ED visits or hospitalizations; those with a complex health profile 

indicated by multiple comorbidities, high-morbidity conditions, 

serious mental illness, or substance use disorders (SUDs); or persons 

experiencing homelessness or recently incarcerated. The reasons 

for repeat ED visits by patients with HNHC are multifactorial, but 

a key aspect is limited access to outpatient care.6 

Approaches to reduce avoidable ED visits have focused on better 

care coordination and management, including improved screening 

of health conditions and connection to specialty care, mental health 

care, substance use treatment, or social services within primary 

care settings.6 However, these interventions frequently occur after 

multiple ED visits or hospitalizations and when a patient’s health is 

more complex.6-8 Therefore, the effectiveness of these approaches 

depends largely on timely receipt of outpatient services following 

discharge from the ED. 

Professional guidelines recommend that outpatient providers 

follow up with patients within 7 days of ED discharge to reduce 

ED readmissions or hospitalizations.1,9,10 ED readmissions or 

hospitalizations within 30 days of the initial visit are considered 

negative outcomes.10 

Additionally, patients with HNHC are frequently low income, 

covered by Medicaid, and receive care from safety-net providers 

including Health Resources and Services Administration–funded 

health centers (hereafter, health centers).11,12 These organizations are 

unique because they provide affordable, accessible, and high-quality 
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ABSTRACT

OBJECTIVE: To compare the likelihood of timely outpatient 
follow-up care and repeat emergency department (ED) visits 
and hospitalization among patients with high need and high 
costs (HNHC) across 4 primary care provider (PCP) types.

STUDY DESIGN: Our cross-sectional study analyzed 2018 
eligibility and claims data of patients with HNHC enrolled in 
California Medicaid managed care (N = 164,543).

METHODS: Outcomes were outpatient follow-up visits for 
primary care, specialty care, mental health, or substance 
use disorder (SUD) within 7 days and ED readmission 
and all-cause hospitalization within 30 days of the first 
ED visit (index ED). Our independent variable was PCP 
type, categorized as Health Resources and Services 
Administration–funded health centers, group practices, solo 
practices, and other community clinics. Multivariable logistic 
regression models examined follow-up care utilization by 
PCP type.

RESULTS: One-third of index ED visits were followed by a 
primary care (30.3%) or specialty care (31.8%) visit within 
7 days. Within 30 days of the ED index visit, approximately 
22% had a repeat ED visit and 6% had a hospitalization. 
Health center patients were more likely to have a primary 
care, mental health, or SUD follow-up visit than patients of 
other PCPs and were less likely to have a follow-up specialty 
visit, ED readmission, or hospitalization.

CONCLUSIONS: Findings indicate that health centers have 
been successful in linking patients to outpatient services 
that may reduce costly hospitalizations and repeat ED visits 
but could improve on linkage to specialty care. Improved 
process-of-care approaches may reduce repeat ED visits and 
hospitalizations across all PCP types.
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primary care services to medically underserved populations regard-

less of their ability to pay, and they have the potential to reduce 

ED visits by removing financial barriers to primary care access.2,13 

Studies comparing health center patients with those of other 

primary care providers (PCPs) have shown that the former have fewer 

hospitalizations, ED visits, and primary care visits overall compared 

with patients of private practice or hospital outpatient clinics.14-16 

There is a dearth of evidence to show the pattern of health care 

use following ED visits among patients with HNHC. This lack of 

evidence hinders the formation of better solutions to improve 

HNHC patients’ health outcomes and reduce costs associated 

with potentially unnecessary acute care. We addressed this gap 

in the literature by examining the likelihood of timely outpatient 

follow-up care, including primary, specialty, mental health, and 

SUD care, for patients with HNHC who received their care from 

health centers and other PCPs. We also assessed the likelihood of 

repeat ED visits or hospitalizations in the longer term or 30 days 

following the visit. For health center patients, we anticipated 

timelier follow-up of most outpatient visits and less acute care 

use because health centers offer comprehensive primary care, 

frequently offer integrated behavioral health services, and employ 

case managers and care coordinators.17 However, we anticipated 

fewer follow-up specialty visits for health center patients because 

of limited availability of specialists at health centers compared 

with PCPs in multispecialty groups.18

METHODS 
Our cross-sectional study used 2018 California Medicaid enroll-

ment and claims data for managed care beneficiaries eligible for 

the Health Homes Program (HHP) created under Section 2703 of 

the Affordable Care Act, which provided care coordination to high 

utilizers of acute care.19 Additional details on HHP and eligibility 

are available in the eAppendix (available at ajmc.com). 

To select our sample, we identified the index ED visit as the 

first 2018 ED claim followed by discharge. We then included 

beneficiaries 18 years and older who had at least 1 PCP visit before 

the index ED visit and excluded those who were not enrolled in 

the month following the index ED visit. Our final sample included 

164,543 adult patients with HNHC. Additional detail on exclusion 

criteria is noted in the eAppendix.

Dependent Variable
We created several dependent variables to 

reflect timely follow-up care after the index ED 

visit. Timely follow-up of outpatient services 

was defined as any primary care, specialty care, 

mental health, or SUD visit within 7 days (vs 

later or no follow-up care). We also created 

indicators for other follow-up care or ED visits 

or hospitalizations within 30 days from the 

index ED visit.10 

Independent Variable
Our main variable of interest was PCP type for each Medicaid 

beneficiary, categorized as health centers, group practices, solo 

practice physicians, and other community clinics. We defined PCPs 

as those in general practice, family medicine, pediatrics, internal 

medicine, or subspecialties in adult health and geriatric medicine. 

Additional details on assigning PCP type are noted in the eAppendix. 

Covariates

We included several patient- and visit-level covariates that can 

conceptually influence follow-up care utilization.20 Patient-level 

covariates included patient demographics (eg, age, sex, race/

ethnicity), health status (eg, physical health conditions such as 

diabetes, mental health conditions such as depression), health care 

utilization prior to the index ED visit, and a measure of risk for high 

expenditures. We controlled for the index ED visit characteristics to 

better understand the reason for the visit and to predict likelihood 

of follow-up care utilization using Current Procedural Terminology 

(CPT) codes to indicate intensity of services provided as a proxy 

for severity and to identify weekend (vs weekday) index ED visits 

as a proxy for weekend access to primary care. See the eAppendix 

for additional details on these variables. 

Statistical Methods

We conducted descriptive analyses of the sample by PCP types. We then 

developed logistic regression models to examine the association 

of PCP type with follow-up visits, controlling for patient and index 

ED visit characteristics. We included indicators of prior health care 

utilization that matched the dependent variable of interest in each 

model (eg, 2 or more prior primary care visits when modeling the 

likelihood of timely primary care follow-up). We adjusted the SEs 

in all models to account for the clustering of observations within 

the same zip codes. We assessed multicollinearity among all vari-

ables in our models. We reported predicted probabilities for ease 

of interpretation using the postestimate margins command and 

lincom statement to assess significant differences between health 

centers and other PCP types. We tested whether our designation of 

timely outpatient follow-up of 7 days following the index ED visit 

was biased by measuring such visits within 14 days because wait 

times and the complexity of patients’ needs may result in different 

follow-up times and behaviors than those suggested by existing 

TAKEAWAY POINTS

Findings indicate that health centers have been successful in linking patients to outpatient 
services that may reduce the need for costly hospitalizations and repeat emergency depart-
ment (ED) visits but could improve on linkage to specialty care.

	› Improved care coordination and integration of specialty care may better address specialty 
needs of health center patients.

	› Improved process-of-care approaches may reduce repeat ED visits and hospitalizations 
across all primary care provider types.
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guidelines.21 In addition, we examined characteristics associated with 

the first ED visit within 30 days after the index ED visit, including 

whether it was on a weekend (vs weekday) and service-intensive as 

indicated by CPT codes. All analyses were performed using R 4.2.3 

(R Foundation for Statistical Computing) and Stata 16 (StataCorp LLC), 

and we reported statistical significance for P values less than .05.

RESULTS
Table 1 shows that the majority of the sample were group practice 

patients (42.3%), followed by health center patients (29.1%), other 

community clinic patients (15.7%), and solo practice provider 

patients (12.9%). One-third of patients received a timely primary 

care or specialty care visit, and 5.9% and 5.4% received a timely 

mental health or SUD visit, respectively. Many had an ED visit (22.1%) 

or hospitalization (6.1%) within 30 days. The rates of timely outpa-

tient and acute care follow-up varied by provider type. Additional 

characteristics of patients and variations by PCP type are described in 

the eAppendix. We did not find multicollinearity among covariates.

Table 2 shows predicted probabilities of follow-up care by PCP 

type after adjusting for patient- and visit-level covariates. Health 

center patients had a higher predicted probability of having a timely 

primary care visit (30.9%) than patients of group practice providers 

(30.2%) and solo practice providers (29.5%) but a lower predicted 

probability of a timely specialty visit (29.4%) compared with patients 

of group practice providers (34.3%) and other community clinics 

(30.6%). Health center patients also had a higher predicted probability 

of a timely mental health visit than solo practice provider patients 

(6.1% vs 5.6%) and a higher predicted probability of a timely SUD 

visit (6.3%) than patients of all 3 other PCP types. Health center 

patients had lower predicted probability of any ED visit followed 

by discharge (21.8%) than group practice provider patients (22.5%) 

and of hospitalization (5.2%) than patients of all 3 other PCP types. 

The full regression models can be found in eAppendix Table 1.

TABLE 1. Sample Characteristics

Characteristics Total

PCP type

P
HRSA-funded 
health centers

Group 
practices

Solo 
practices

Other community 
clinics

Sample (%)
164,543 
(100%)

47,841 
(29.1%)

69,557 
(42.3%)

21,288 
(12.9%)

25,857 
(15.7%)

Follow-up care utilization

Follow-up outpatient services within 7 days of ED index visit, %

Any primary care visit 30.3 30.6 30.3 29.7 30.6 .096

Any specialty visit 31.8 28.4 35.3 30.7 29.4 < .001

Any mental health visit 5.9 7.2 5.4 5.0 5.9 < .001

Any SUD visit 5.4 7.9 4.0 3.7 6.1 < .001

Follow-up acute services within 30 days, %

Any ED visit followed by discharge 22.1 22.5 22.1 21.1 22.5 < .001

Any hospitalization 6.1 5.1 7.0 6.5 5.4 < .001

Covariates

Patient characteristics, %

Age in years

18-45 35.4 37.7 33.7 29.9 40.0 < .001

46-64 50.2 53.0 47.9 51.6 50.3

≥  65 14.4 9.3 18.4 18.5 9.6

Male (vs female) 36.4 37.9 35.9 37.2 34.3

Race/ethnicity

Non-Hispanic White 30.2 31.1 29.0 25.8 35.7 < .001

Hispanic/Latino 35.9 36.4 34.9 37.7 35.8

Non-Hispanic Black/African American 12.4 12.3 13.7 11.8 9.7

Non-Hispanic Asian and Pacific Islander 8.8 6.8 9.8 12.6 6.8

Non-Hispanic other racea 12.7 13.4 12.6 12.2 12.0

Preferred language is English (vs not) 72.3 73.0 71.8 66.1 77.1 < .001

Urban (vs rural) 92.6 90.9 96.8 98.1 79.6 < .001

Experiencing homelessness (vs not) 12.8 15.4 11.2 11.5 13.1 < .001

(continued)
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Several covariates also influenced follow-up care utilization. 

Notably, predicted probabilities of timely primary and specialty care 

visits were higher for weekend visits, emergent diagnoses, and more 

intensive services used during the index ED visit (eAppendix Table 2). 

Sensitivity analyses using the follow-up outpatient visits within 

14 days were consistent with our findings using 7 days (eAppendix 

Table 3). In particular, results using the 14-day criteria emphasized 

that health center patients were more likely to have a primary care 

follow-up and SUD services than patients of all 3 other PCP types 

and only less likely to have a timely specialty follow-up compared 

with group practice patients.

DISCUSSION
The present study provides novel insights into patterns of health 

care use following ED visits by patients with HNHC from California 

safety-net PCPs. Our examination revealed that one-third of index ED 

visits were followed by a timely primary or specialty care outpatient 

TABLE 1. (Continued) Sample Characteristics

Characteristics Total

PCP type

P
HRSA-funded 
health centers

Group 
practices

Solo 
practices

Other community 
clinics

Covariates (continued)

Health status, %

Physical chronic conditions

Diabetes 39.8 38.3 41.1 43.3 36.5 < .001

COPD 14.9 13.1 15.8 14.9 15.6 < .001

Asthma 17.7 17.4 17.7 15.9 19.7 < .001

Hypertension 49.5 47.2 51.4 52.1 46.6 < .001

Obesity 17.1 18.8 16.3 15.1 17.8 < .001

Cardiovascular disease 24.7 19.7 28.6 27.4 21.1 < .001

Chronic kidney disease 26.0 24.2 28.0 27.4 22.9 < .001

Mental health chronic conditions

Depression 21.5 24.7 19.7 19.0 22.7 < .001

Anxiety 20.3 23.3 18.4 16.7 23.0 < .001

Mental health and SUD (vs none)

None 55.6 51.0 58.2 60.3 53.0 < .001

Any mental health condition only 32.3 33.9 31.2 29.4 34.7

Any SUD only 3.7 4.0 3.5 3.4 4.0

Any mental health condition and SUD 8.4 11.1 7.1 6.9 8.3

Health care use 1 year prior to index ED visit, %

Had 2 or more primary care visits 1 year prior (vs 1) 92.9 93.7 92.5 92.0 93.2 < .001

Had a specialty visit 1 year prior (vs not) 92.8 92.3 93.9 90.7 92.4 < .001

Had a mental health visit 1 year prior (vs not) 31.6 35.6 30.2 29.5 29.8 < .001

Had an SUD visit 1 year prior (vs not) 42.2 59.5 32.0 27.2 50.1 < .001

Had an ED visit followed by discharge (vs not) 56.2 57.2 55.9 52.7 57.9 < .001

Had a hospitalization 1 year prior (vs not) 28.1 25.7 30.4 29.3 25.5 < .001

Index ED visit characteristics, %

Index ED visit was on a weekend (vs weekday) 25.5 24.9 25.6 25.7 25.9 .004

Classification of index ED visit using CPT codes (procedures and services), %

Straightforward or low severity 2.8 2.3 3.0 3.5 2.6 < .001

Moderate severity 23.3 26.7 20.4 20.3 27.2

Moderate to high severity 30.6 32.3 29.7 28.8 31.4

High severity 36.0 31.7 39.1 38.6 33.5

Missing 7.3 7.0 7.8 8.9 5.2  

COPD, chronic obstructive pulmonary disease; CPT, Current Procedural Terminology; ED, emergency department; HRSA, Health Resources and Services 
Administration; PCP, primary care provider; SUD, substance use disorder.
aOther race included race coded as American Indian/Alaska Native, other, and unreported.
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visit, but less than 1 in 10 index ED visits were followed by a timely 

mental health or SUD visit. These findings were consistent with 

those of other studies that show a higher rate of outpatient primary 

care follow-up visits than mental health or SUD visits.20,22 

Our findings also showed that health center patients were more 

likely than patients of other PCP types to have timely primary care 

follow-up, which may be facilitated by enabling services provided 

by health centers, such as care coordination and navigation, to 

improve patient outcomes. Also, the higher likelihood of mental 

health and SUD visits for health center patients compared with 

patients of other PCP types likely reflected higher integration 

of mental health and SUD providers in these organizations.23,24 

The finding that health center patients were less likely than patients 

of other PCP types to have follow-up hospitalizations may further 

reflect the success of health centers’ investments in the provision of 

comprehensive primary care to meet the needs of their patients, thus 

reducing the need for further acute care.25 The lower hospitalization 

rates following index ED visits among health center patients are 

consistent with previous literature.24 This may be due to health 

centers’ higher quality of care and care management of patients 

with chronic conditions vs other providers, which may lead to 

decreased downstream hospitalizations.26,27 

Despite lower rates of follow-up hospitalizations, we found lower 

likelihood of timely specialty visits (using either the 7- or 14-day 

criteria) for health center patients compared with group practice 

patients. This finding is consistent with evidence that shows that 

health center patients with Medicaid face barriers to specialty care, 

such as difficulty finding specialists accepting new patients and 

the administrative burden required to obtain specialist consulta-

tions.28-31 Our findings are in line with health centers’ focus on 

primary vs specialty care and other research that indicates lower 

integration of specialty care at health centers.28 This finding could 

reflect limitations in current specialty care integration efforts by 

health centers or challenges with establishing agreements with 

external specialists to serve the unique needs of health center 

patients or willingness to see Medicaid patients.32 Comparatively, 

patients of group practice providers may have fewer challenges to 

obtain specialty follow-up visits because their PCPs are more likely 

to practice in multispecialty provider groups.33

Across all PCP types, the higher likelihood of timely follow-up 

outpatient visits for patients with HNHC and service-intensive 

index ED visits indicates greater attention from providers to patients 

with urgent medical needs and less attention to those HNHC 

patients with less serious or urgent conditions. These findings 

may be due to prioritization by the ED to refer patients with more 

severe needs for follow-up assessment and share information to 

the PCPs to further coordinate needed care.34,35 The finding that 

timely outpatient follow-up care was higher for weekend index 

ED visits supports the idea that these patients did not have access 

to outpatient care on the weekend and had to rely on the ED but 

followed up with their PCP during regular business hours on the 

weekdays.36 Furthermore, our finding that a notable number of 

patients had another ED visit or hospitalization within 30 days 

likely indicates that some patients’ needs were not addressed in 

the index ED visits or that their conditions worsened. Our analysis 

of the characteristics of the first ED visit following the index ED 

visit further corroborated this conclusion. 

Limitations

Our study has limitations. We defined the index ED visit as the first 

ED visit followed by discharge observed in the calendar year, and 

this visit may be a secondary ED visit for a given patient. However, 

we controlled for the likelihood of an ED visit in the previous year 

to partially address this limitation. Our method of attribution of 

patients to a PCP may be subject to error, and we lacked data on 

whether patients had switched PCPs during the follow-up period. 

We also did not have additional information on other characteristics 

of providers, such as patient management or staffing characteristics, 

that could impact utilization patterns. 

We only assessed the likelihood of 4 types of outpatient care 

and did not assess whether patients had used other services such 

as home health that may have kept them from having additional ED 

TABLE 2. Predicted Probabilities of Health Care Utilization Following an Index ED Visit by PCP Type 

Utilization Overall

PCP type

HRSA-funded 
health centers Group practice Solo practice

Other community 
clinics

Follow-up outpatient services within 7 days

Any primary care visit 30.3% 30.9% 30.2%* 29.5%** 30.5%

Any specialty visit 31.8% 29.4% 34.3%*** 30.2% 30.6%*

Any mental health visit 5.9% 6.1% 5.9% 5.6%* 6.0%

Any SUD visit 5.4% 6.3% 4.6%*** 4.5%*** 5.8%*

Follow-up acute services within 30 days

Any ED visit followed by discharge 22.1% 21.8% 22.5%** 22.1% 21.9%

Any hospitalization 6.1% 5.2% 6.8%*** 6.5%*** 5.8%**

ED, emergency department; HRSA, Health Resources and Services Administration; PCP, primary care provider; SUD, substance use disorder.

*P < .05; **P < .01; ***P < .001 compared with HRSA-funded health centers.
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visits or hospitalizations. We also lacked data on the use of social 

services or other types of support that may have addressed patients’ 

needs following an ED visit. 

Our data were restricted to patients with HNHC who were 

Medicaid managed care beneficiaries in California. Therefore, our 

data may not be generalizable to patients with HNHC covered by 

Medicaid living in other states. Our data also did not assess the 

timely outpatient care or further use of acute care for the universe 

of patients seen by health centers and other PCPs. Nevertheless, our 

findings are not complicated by variations in coverage of optional 

services in Medicaid programs in various states and are highly 

relevant to Medicaid patients with the most complex needs who 

are generating the most ED visits and are the focus of intensive 

efforts to reduce such visits.

CONCLUSIONS
Our findings have implications for policy and practice by PCPs within 

the safety net. The findings of patients with HNHC visiting the ED 

on weekends highlight the importance of increasing outpatient 

access or touchpoints for patients with HNHC when they have 

acute needs to decrease reliance on costly ED use. One approach 

may include securing stable and ongoing funding to support 

health center services for weekend hours or hotlines to provide 

medical consultations, which have been shown in literature to be 

effective in reducing ED visits.36 Additionally, other process-of-care 

approaches—such as ensuring better care transitions, optimizing 

electronic health record linkages and data sharing between PCPs 

and EDs, enabling services staff to coordinate care, and using 

telehealth or telephonic visits—can be considered strategies to 

improve frequency and timeliness of outpatient follow-up care 

after an ED visit.37-39 

The lower rates of timely primary care follow-up after patients 

with HNHC visit the ED for less urgent and less service-intensive 

reasons indicate that the working relationships between hospital 

EDs and community-based PCPs may need improvement to ensure 

patients have continuity of care for their health care needs.40 Efforts 

such as electronic notifications to patients at high risk of frequent 

ED utilization have been shown to reduce ED recidivism.40 This is 

an important strategy because it may reduce acute care utiliza-

tion and costs if these patients can receive care in other settings, 

including primary care. PCPs are frequently the gateway to other 

needed services, and access to specialty care often requires PCP 

referrals. In turn, PCPs can also increase their efforts to receive 

notifications when their patients have ED visits and to assess and 

address their patients’ needs. Such follow-up requires a patient-

centered orientation, appropriate staffing capacity, and delivery of 

comprehensive and integrated care. PCPs, such as health centers, that 

have a greater commitment to providing timely access, employing 

case managers and care coordinators to outreach to patients, and 

integrating behavioral health care are better equipped to follow up 

with patients and ensure timely visits after an ED visit.41 

The challenges of obtaining timely follow-up specialty care, 

particularly by health center patients vs group practice patients, 

may indicate the need for multilayered efforts to improve care 

coordination between PCPs within the safety net and specialists for 

patients with HNHC. Reducing wait times for specialty referral by 

health plans and increasing the number of specialists in provider 

networks within the safety net would reduce systemic barriers 

of underserved communities not having access to specialty care 

following an ED visit.18,28 Promoting direct relationships between 

PCPs and specialists using a memorandum of understanding and 

PCP use of care coordinators can further increase the likelihood 

of timely specialty visits.18,28 Additionally, developing technical 

assistance resources for PCPs to manage common chronic condi-

tions with specialist consultation may further improve the ability of 

PCPs within the safety net to provide needed care without waiting 

for specialist availability.

Lastly, our findings of a higher likelihood of primary care visits 

within 14 days of the index ED visit further indicate the practical 

challenges of achieving the 7-day timeline for patients with HNHC 

on Medicaid, who are likely to have more difficulties obtaining 

appointments.42 Although clinical guidelines have recommended 

7 days between ED discharge and outpatient follow-up as the standard 

for timely follow-up care, there is limited evidence regarding whether 

this guideline is reasonable for all patient populations.42 Future 

research should investigate further into appropriate follow-up time 

frames for access to outpatient care, particularly for patients with 

complex health needs from medically underserved communities.  n
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Supplemental eAppendix: Additional Detail on Methodology and Results 

 

Study Design, Data, and Sample – Health Homes Program Details 

The Health Homes Program (HHP) allows states to provide Medicaid health homes to coordinate 

the physical, behavioral, and long-term health services and supports needed by patients with high 

need and high costs (HNHC) with specific chronic medical and behavioral health conditions and 

who were high users of emergency department (ED) and hospital services.1 Eligible beneficiaries 

included managed care enrollees with a combination of specific conditions (e.g., chronic 

obstructive pulmonary disease, diabetes, or hypertension), a severe mental illness (e.g., major 

depression disorders, bipolar disorders), and an acuity indicator (e.g., three or more ED visits last 

year, experiencing homelessness). The program was designed as a care management/care 

coordination intervention focusing on patients with specific chronic conditions, high use of acute 

services, and experiences of homelessness. A mix of health and behavioral care as well as social 

service providers were contracted by Medicaid managed care plans to manage the needs of the 

HHP enrollees.  

 

Study Design, Data, and Sample - Exclusion Criteria  

We excluded those under 18 years of age, as reasons for ED visits by pediatric populations were 

likely to be different from those of adults.2 Additional exclusions were index ED visits followed 

by hospitalization (as there are different risk factors associated with inpatient hospitalizations), 

and patients without primary care provider (PCP) visits before the index ED visit (as a PCP visit 

was required for assignment to PCP types).2 

 

Independent Variable – Assigning PCP Type 

To assign PCP type, we first identified health centers in both the California Medicaid fee 

schedule and the 2018 Uniform Data System (UDS).3,4 We merged these two data sources to the 

National Plan and Provider Enumeration System (NPPES) registry using the health center 

organization’s site address, Zone Improvement Plan (ZIP) code, and legal business name if the 

health center’s NPI (National Provider Identifier) was unavailable in UDS data. All other health 

care organizations on the fee schedule—community center/clinics, rural centers/clinics, or clinic 

centers—were categorized as other community clinics. We identified solo practice providers by 

categorizing providers that had the same rendering and billing NPI per claim. We then 

categorized all other providers as group practice providers. 

 

Covariates – Demographics and Health Status Indicators  

Patient characteristics included age (18–45 vs. 46–64 and 65 years and over), sex (male vs. 

female), race/ethnicity as reported in California Medicaid data (Hispanic/Latino, non-Hispanic 



[NH] White, NH Black/African American, NH Asian and Pacific Islander, and NH Other Race 

[including American Indian/Alaska Native, Other, or Unreported race]), English as the preferred 

language (vs. not), experiencing homelessness (vs. not), and place of residence (urban vs rural). 

We did not examine NH Other Race separately due to small sample size. Experiencing 

homelessness was identified from an algorithm using the beneficiary’s address and International 

Classification of Diseases Tenth Edition diagnosis code Z59.0.5 Urban/rural designation was 

identified using Health Resources and Services Administration’s (HRSA) Office of Rural Health 

Policy definition and the patient’s residential ZIP code.6 
 

We conceptualized that demographics such as age and gender reflect propensity of the 

individuals to seek follow up care and race/ethnicity, language, homelessness, and place of 

residence reflect structural and other barriers to access to follow up care. 

 

We measured physical health status by using chronic condition indicators from the Chronic 

Conditions Data Warehouse, including diabetes, chronic obstructive pulmonary disease, asthma, 

hypertension, obesity, cardiovascular disease, and chronic kidney disease. We similarly 

constructed indicators for substance use disorder (SUD) and mental health conditions, including 

depression, anxiety, serious mental illness, and other mental health conditions. We lagged these 

indicators by one year to avoid simultaneity with follow-up care utilization. We further 

conceptualized that the likelihood of follow up visits differ by specific conditions and severity of 

those conditions. 

 

We controlled for health care utilization prior to the index ED visit by including one-year lagged 

dichotomous indicators for 2 or more (vs. 1) primary, and any (vs. none) specialty, mental health, 

SUD, ED visits without hospitalization, and hospitalizations prior to the index ED visit. We 

included these variables because we conceptualized that past utilization of services reflect 

individual propensity to use a higher volume of care or types of care in the future. 

 

We controlled for the index ED visit characteristics to better understand characteristics of the 

visit and to predict likelihood of follow-up care utilization.  We  categorized the intensity of 

procedures within the index visit using the Current Procedural Terminology (CPT) codes as high 

severity (e.g., unstable chest pain) vs. low severity (e.g., insect bite), moderate severity (e.g., 

headache), moderate to high severity (e.g., head injury with brief loss of conscience), and 

missing CPT codes.8 We also indicated if the index ED visit occurred on a weekend (vs. 

weekday). We conceptualized that utilizing ED for urgent and higher intensity care may increase 

the likelihood of timely follow up care. Similarly, we conceptualized that weekend visits may 

reflect barriers in access to PCPs. 

 

Results – Additional Characteristics of Patients and Variations by PCP Type 

The sample was mostly adults 46–64 years (50.2%), female (63.6%), preferred English language 

(72.3%), and lived in urban ZIP codes (92.6%). Hispanic/Latino ethnicity was the largest group 

(35.9%), followed by NH White (30.2%), NH Other Race (12.7%), NH Black/African American 



(12.4%) and NH Asian and Pacific Islander (8.8%). Nearly thirteen percent of the sample were 

experiencing homelessness. Frequent chronic health conditions included hypertension (49.5%), 

diabetes (39.8%), or has mental health conditions (32.3%). During the year prior to the index ED 

visits, 92.9% of patients had two or more primary care visits or any specialty care, respectively, 

while many had at least one mental health (31.6%) and SUD (42.2%) visit. Over half had an ED 

visit followed by discharge and 28.1% had a hospitalization. Some of the index ED visits 

occurred on a weekend (25.5%) and many received procedures or services that were considered 

high severity (36.0%). These characteristics differed by PCP type. 
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eAppendix Table 1. Full logistic regression models of indicators of health care utilization following an index emergency department visit 

 

 
Follow-up outpatient services within 7 days Follow-up acute services within 30 days 

 
Any primary care visit  Any specialty visit  Any mental health visit  Any SUD visita Any ED visit 

followed by 

dischargea 

Any hospitalization 

 OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI 

Sample size 164,543      

PCP Type (ref. HRSA-funded 

health centers)a 
            

Group practice 0.97* [0.94,1.00] 1.26*** [1.22,1.31] 0.98 [0.92,1.03] 0.70*** [0.66,0.74] 1.04 [1.01,1.08] 1.34*** [1.26,1.41] 

Solo practice 0.93** [0.90,0.97] 1.04 [1.00,1.08] 0.91** [0.84,0.99] 0.69*** [0.63,0.75] 1.02 [0.98,1.07] 1.28*** [1.19,1.37] 

Other community clinics 0.98 [0.94,1.03] 1.06* [1.02,1.10] 0.99 [0.91,1.07] 0.90* [0.84,0.97] 1.01 [0.97,1.05] 1.12** [1.04,1.20] 

Patient characteristics             

Age (ref. 18-45 years)             

46-64 years 1.11*** [1.08,1.14] 1.04* [1.01,1.07] 0.94* [0.89,0.99] 1 [0.95,1.05] 0.85*** [0.83,0.88] 1.02 [0.97,1.08] 

65 years and over 1.20*** [1.16,1.27] 1.20*** [1.15,1.25] 1.07 [0.97,1.18] 0.69*** [0.62,0.77] 0.90*** [0.85,0.94] 0.97 [0.89,1.06] 

Male (vs. female) 1 [0.98,1.03] 0.99* [0.97,1.02] 1.06 [1.01,1.12] 1.06* [1.01,1.12] 1.04* [1.02,1.07] 1.18*** [1.13,1.23] 

Race/ethnicity (ref. NH 

White)a 
            

Hispanic/Latino 1.06*** [1.03,1.10] 0.93*** [0.90,0.97] 0.97 [0.91,1.03] 1.05 [0.99,1.12] 0.99 [0.95,1.02] 0.88*** [0.83,0.93] 

NH Black/African  

Americana 0.85*** [0.82,0.88] 0.91*** [0.88,0.95] 0.90** [0.83,0.96] 0.94 [0.87,1.02] 1.03 [0.98,1.07] 0.87*** [0.81,0.93] 

NH Asian and  

Pacific Islandera 1.14*** [1.09,1.19] 1.03 [0.99,1.08] 1.13 [1.03,1.25] 1.05 [0.94,1.17] 0.83*** [0.79,0.88] 0.86** [0.79,0.95] 

NH Other Racea,b 1.03 [0.99,1.06] 1.02 [0.99,1.06] 1.11** [1.04,1.18] 1.01 [0.94,1.08] 0.95* [0.91,0.99] 0.85*** [0.79,0.91] 

Preferred language is 

English (vs. not) 
1.14*** [1.10,1.17] 1.04** [1.01,1.07] 0.92* [0.86,0.99] 0.89** [0.83,0.96] 0.90*** [0.87,0.93] 1 [0.94,1.06] 

Urban (vs. rural) 0.82*** [0.77,0.87] 1.08** [1.02,1.15] 1.20** [1.08,1.33] 0.92 [0.84,1.02] 0.90*** [0.85,0.95] 1.06 [0.95,1.17] 

Experiencing homelessness 

(vs. not) 
0.92*** [0.89,0.95] 1.03 [1.00,1.07] 1.18*** [1.11,1.25] 1.18*** [1.11,1.26] 1.45*** [1.40,1.51] 1.64*** [1.55,1.73] 

 

 
            



 
Follow-up outpatient services within 7 days Follow-up acute services within 30 days 

 
Any primary care visit  Any specialty visit  Any mental health visit  Any SUD visita Any ED visit 

followed by 

dischargea 

Any hospitalization 

 OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI 

Sample size 164,543      

 

 

Health status 

Physical chronic conditions             

Has diabetes 1.05*** [1.02,1.08] 0.96* [0.94,0.99] 0.99 [0.93,1.04] 0.94* [0.88,0.99] 0.98 [0.95,1.01] 0.97 [0.92,1.02] 

Has chronic obstructive 

pulmonary disease 
1.08*** [1.04,1.11] 1.07*** [1.04,1.11] 0.96 [0.90,1.03] 1.10** [1.03,1.17] 1.11*** [1.07,1.15] 1.28*** [1.21,1.35] 

Has asthma 1.01 [0.98,1.04] 1.01 [0.98,1.04] 0.93* [0.88,0.99] 0.93* [0.88,0.99] 1.11*** [1.08,1.15] 0.85*** [0.80,0.91] 

Has hypertension 1.09*** [1.07,1.12] 1.04** [1.01,1.06] 0.91** [0.87,0.96] 0.99 [0.94,1.04] 1.02 [0.99,1.05] 0.98 [0.93,1.03] 

Has obesity 1.10*** [1.07,1.13] 1.02 [0.99,1.05] 0.96 [0.90,1.02] 1.01 [0.95,1.08] 0.99 [0.95,1.02] 0.93* [0.88,0.99] 

Has cardiovascular disease 1.13*** [1.10,1.16] 1.31*** [1.28,1.35] 0.88*** [0.83,0.93] 0.92** [0.86,0.98] 1.10*** [1.07,1.14] 1.52*** [1.44,1.61] 

Has chronic kidney disease 1.09*** [1.06,1.12] 1.23*** [1.20,1.27] 0.93* [0.88,1.00] 0.95 [0.89,1.02] 1.15*** [1.11,1.18] 1.60*** [1.52,1.69] 

Mental health chronic 

conditions 
            

Has depression 1.10*** [1.06,1.14] 1.14*** [1.10,1.18] 1.08** [1.02,1.15] 0.89*** [0.84,0.94] 1 [0.96,1.04] 1.05 [0.99,1.12] 

Has anxiety 1.11*** [1.08,1.15] 1.13*** [1.09,1.17] 1.04 [0.99,1.10] 1 [0.94,1.05] 1.16*** [1.12,1.20] 0.97 [0.91,1.04] 

Mental health and substance 

use disorder (vs none) 
            

Has any mental health 

condition only 
1.00 [0.97,1.03] 0.95** [0.91,0.98] 2.34*** [2.17,2.52] 1.62*** [1.51,1.75] 1.12*** [1.07,1.16] 1.06 [1.00,1.14] 

Has any substance use 

disorder only 
0.87*** [0.82,0.93] 0.93* [0.88,0.99] 2.62*** [2.33,2.95] 4.31*** [3.90,4.77] 1.27*** [1.20,1.35] 1.45*** [1.32,1.59] 

Has any mental health 

condition and substance use 

disorder 

0.90*** [0.86,0.94] 0.93** [0.88,0.98] 3.51*** [3.20,3.84] 4.06*** [3.74,4.42] 1.58*** [1.50,1.66] 1.54*** [1.42,1.67] 

Health care use 1 year prior 

to index ED visita 
            



 
Follow-up outpatient services within 7 days Follow-up acute services within 30 days 

 
Any primary care visit  Any specialty visit  Any mental health visit  Any SUD visita Any ED visit 

followed by 

dischargea 

Any hospitalization 

 OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI 

Sample size 164,543      

Had 2 or more primary care 

visits 1 year prior (vs. 1) 
1.57*** [1.50,1.65] 1.02 [0.98,1.07] 0.78*** [0.71,0.85] 0.91 [0.82,0.99] 0.86*** [0.82,0.90] 0.86*** [0.78,0.93] 

Had a specialty visit 1 year 

prior (vs. not) 
0.99 [0.94,1.03] 1.73*** [1.64,1.82] 0.79*** [0.78,0.87] 0.86** [0.78,0.95] 0.90*** [0.85,0.94] 0.85** [0.77,0.94] 

Had a mental health visit 1 

year prior (vs. not) 
0.98 [0.96,1.01] 1.04* [1.01,1.06] 10.42*** [9.69,11.19] 2.29*** [2.17,2.41] 0.97** [0.94,1.00] 0.99* [0.94,1.04] 

Had an SUD visit 1 year 

prior (vs. not)a 
1.12*** [1.09,1.15] 1.06*** [1.03,1.08] 1.54*** [1.46,1.63] 3.17*** [2.99,3.37] 1.07*** [1.04,1.10] 1.20*** [1.14,1.26] 

Had ED visit followed by 

discharge (vs. not)a 0.89*** [0.87,0.91] 0.98 [0.96,1.00] 0.90*** [0.86,0.94] 0.95* [0.91,1.00] 1.64*** [1.60,1.69] 1.02 [0.98,1.07] 

Had a hospitalization 1 year 

prior (vs. not) 
1.05* [1.02,1.07] 1.22*** [1.19,1.25] 1.09** [1.03,1.15] 1 [0.95,1.05] 1.26*** [1.23,1.30] 2.59*** [2.47,2.73] 

Index ED visit 

characteristicsa 
            

Index ED visit was on a 

weekend (vs. weekday)a 
1.04*** [1.02,1.07] 1.02 [0.99,1.04] 1.03 [0.98,1.08] 1.03 [0.97,1.08] 0.98 [0.96,1.01] 1.02 [0.99,1.07] 

Classification of index ED 

visit using CPT (ref. high 

severity)a 

            

Straightforward or low  

severity 
0.70*** [0.65,0.75] 0.60*** [0.56,0.65] 0.94 [0.82,1.07] 0.69*** [0.58,0.83] 1.11** [1.03,1.21] 0.73*** [0.63,0.83] 

Moderate severity 0.65*** [0.63,0.67] 0.51*** [0.49,0.53] 0.79*** [0.74,0.84] 0.83*** [0.78,0.88] 1.14*** [1.10,1.18] 0.58*** [0.55,0.62] 

Moderate to high severity 0.75*** [0.73,0.77] 0.68*** [0.66,0.70] 0.90*** [0.86,0.95] 0.95 [0.90,1.01] 1.07*** [1.04,1.11] 0.74*** [0.70,0.78] 

Missing  0.73*** [0.70,0.76] 0.74*** [0.70,0.78] 0.81*** [0.74,0.89] 0.77*** [0.70,0.86] 1.29*** [1.23,1.36] 0.84*** [0.77,0.92] 

Notes: Statistically significant at *p<0.05; **p<0.01; ***p<0.001 
aAbbreviations: HRSA, Health Resources and Services Administration; PCP, primary care provider; ED, emergency department; NH, Non-Hispanic; CPT, Current Procedural 

Terminology; SUD, substance use disorder 
bOther Race included race coded as American Indian/Alaska Native, Other, and unreported. 

 



eAppendix Table 2. Predicted probabilities of health care utilization following an index emergency department visit by index emergency department 

visit characteristics 

 

  Follow-up outpatient services within 7 days Follow-up acute services within 30 days 

  

Any primary 

care visit  

Any specialty 

visit 

Any mental 

health visit 

Any SUD 

visita 

Any ED visit followed 

by dischargea 

Any 

hospitalization 

 Overall 30.3% 31.8% 5.9% 5.4% 22.1% 6.1% 

PCP Typea HRSA-funded health centers (ref.)a  30.9% 29.4% 6.1% 6.3% 21.8% 5.2% 

Group practices 30.2%* 34.3%*** 5.9% 4.6%*** 22.5%** 6.8%*** 

Solo practice providers 29.5%** 30.2% 5.6%* 4.5%*** 22.1% 6.5%*** 

Other community clinics 30.5% 30.6%** 6.0% 5.8%* 21.9% 5.8%** 

Weekend vs. 

Weekday 
Weekday (ref.) 30.1% 31.7% 5.9% 5.4% 22.2% 6.1% 

Weekend 31%** 32.1%* 6.1% 5.5% 21.0% 6.2% 

Classification of 

index ED visit 

using CPT 

(procedures and 

services)a 

High severity (ref.) 35.0% 38.3% 6.5% 5.8% 20.9% 7.4% 

Straightforward or low severity  27.4%*** 27.6%*** 6.1% 4.2%*** 22.7%** 5.5%*** 

Moderate severity 25.9%*** 24.3%*** 5.3%*** 5%*** 23.1%*** 4.5%*** 

Moderate to high severity 28.8%*** 29.9%*** 6%*** 5.6% 22.1%*** 5.7%*** 

Missing  28.3%*** 31.8%*** 5.4%*** 4.7%*** 25.2%*** 6.3%*** 

 

Notes: Statistically significant compared to the reference group at *p<0.05; **p<0.01; ***p<0.001 
aAbbreviations: HRSA, Health Resources and Services Administration; PCP, primary care provider; ED, emergency department; CPT, Current Procedural Terminology; SUD, 

substance use disorder.  

 

 



eAppendix Table 3. Sensitivity Analysis of predicted probabilities of outpatient services within 14 days following an index emergency department (ED) 

visit by primary care provider type and descriptive analyses of first ED readmission after index ED visit within 30 days 

 

  PCP Typea 

  Overall 

HRSA-funded 

health centersa Group practice Solo practice  

Other 

community 

clinics 

Follow-up outpatient services within 14 days           

Any primary care visit  43.9% 45.2% 43.2%*** 42.9%*** 44.2%* 

Any specialty visit 43.2% 40.7% 46.1%*** 41.4% 41.7%* 

Any mental health visit 9.1% 9.3% 9.1% 8.7%** 9.3% 

Any SUD visita 8.4% 9.8% 7.2%*** 6.9%*** 9%** 

Descriptive of first ED visit among patients that had ED visit within 30 days      

Sample 41,531     

Index ED visit was on a weekenda      

Weekend visit 25%     

Weekday visit 75%     

Classification of index ED visit using CPT (procedures and services)a      

Straightforward or low severity  4%     

Moderate severity 22%     

Moderate to high severity 26%     

High severity 37%     

Missing  12%        

Notes: Statistically significant compared to HRSA-funded health centers at *p<0.05; **p<0.01; ***p<0.001 
aAbbreviations: HRSA, Health Resources and Services Administration; PCP, primary care provider; ED, emergency department; CPT, Current Procedural Terminology; SUD,  

substance use disorder 
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