Impact of a Low-Intensity Resource Referral Intervention
on Patients’ Knowledge, Beliefs, and Use of Community
Resources: Results from the CommunityRx Trial
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BACKGROUND: Connecting patients to community-
based resources is now a cornerstone of modern
healthcare that supports self-management of health.
The mechanisms that link resource information to behav-
ior change, however, remain poorly understood.
OBJECTIVE: To evaluate the impact of CommunityRx, an
automated, low-intensity resource referral intervention,
on patients’ knowledge, beliefs, and use of community
resources.

DESIGN: Real-world controlled clinical trial at an urban
academic medical center in 2015-2016; participants were
assigned by alternating week to receive the CommunityRx
intervention or usual care. Surveys were administered at
baseline, 1 week, 1 month, and 3 months.
PARTICIPANTS: Publicly insured adults, ages 45-
74 years.

INTERVENTION: CommunityRx generated an automat-
ed, personalized list of resources, known as HealtheRx,
near each participant’s home using condition-specific,
evidence-based algorithms. Algorithms used patient de-
mographic and health characteristics documented in the
electronic health record to identify relevant resources
from a comprehensive, regularly updated database of
health-related resources in the study area.

MAIN MEASURES: Using intent-to-treat analysis, we ex-
amined the impact of HealtheRx referrals on
(1) knowledge of the most commonly referred resource
types, including healthy eating classes, individual
counseling, mortgage assistance, smoking cessation,
stress management, and weight loss classes or groups,
and (2) beliefs about having resources in the community
to manage health.
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KEY RESULTS: In a real-world controlled trial of 374
adults, intervention recipients improved knowledge
(AOR =2.15; 95% CI, 1.29-3.58) and beliefs (AOR = 1.68;
95% CI, 1.07-2.64) about common resources in the com-
munity to manage health, specifically gaining knowledge
about smoking cessation (AOR =2.76; 95% CI, 1.07-7.12)
and weight loss resources (AOR=2.26; 95% CI 1.05-
4.84). Positive changes in both knowledge and beliefs
about community resources were associated with higher
resource use (P=0.02).

CONCLUSIONS: In a middle-age and older population
with high morbidity, a low-intensity health IT intervention
to deliver resource referrals promoted behavior change by
increasing knowledge and positive beliefs about commu-
nity resources for self-management of health.

NIH TRIAL REGISTRY: NCT02435511

KEY WORDS: social determinants of health; health-related social needs;
community linkages; community resource referral; self-management; self-
care; disease-management; health information technology.
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INTRODUCTION

Efficient and scalable strategies are urgently needed to address
unmet social and health-related needs. The premise—that
health outcomes are inextricably tied to social, environmental,
and behavioral conditions outside the healthcare system—is
no longer new.' In the USA, there has been rapid growth of
interventions to minimize dependence on costly hospital-
based care and increase access to social and health-related
resources in the community.® > Most resource referral inter-
ventions to date have tended to focus on disease-specific
populations or rely on costly ancillary staff, such as case
managers and community health workers. These interventions
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often lack integration with routine clinical workflows, creating
additional burdens for an already-strained healthcare work-
force. Importantly, little is known about how information-
based interventions work to improve self-management of
health in the real world.’

CommunityRx, developed initially with a 2012-2015 Cen-
ter for Medicare and Medicaid Innovation Health Care Inno-
vation Award, is an information technology (IT) solution that
automatically generates personalized prescriptions, called the
“HealtheRx,” for community resources that are algorithmical-
ly matched to patients’ needs. Integrating with the electronic
health record (EHR), CommunityRx uses real-time patient
health and demographic data to generate the HealtheRx during
routine clinical encounters. The HealtheRx is a relatively low-
intensity intervention delivered at the point of care by
healthcare professionals responsible for completing routine
discharge procedures. In recently published findings, we doc-
umented that 11% of all HealtheRx recipients reported using a
community resource listed on the HealtheRx within 3 months
of receiving it.” We also found that exposure to HealtheRx
promoted confidence for finding community-based resources,
a resource-specific measure of self-efficacy.”®

The present study analyzes data from the 2015-2016
CommunityRx trial to examine the effect of the HealtheRx
intervention on patients’ knowledge and beliefs about health-
promoting resources in their communities over a 3-month
period. Based on Bandura’s social learning theoryg and Grey’s
self- and family management framework,’ we theorize that
knowledge and beliefs about community resources are key
factors linking community resource referral processes, includ-
ing delivery of the HealtheRx, to improved self-efficacy and
use of community resources.''"'> Understanding the mecha-
nisms that underlie behavior change is important for optimiz-
ing not only the implementation and effectiveness of these
interventions, but clinicians” willingness to adopt them.'*'?
To test this hypothesis, we examined whether improved
knowledge and beliefs about resources were associated with
higher confidence for finding resources (resource self-
efficacy) and use of resources at follow-up.

METHODS
Study Design and Setting

We conducted a real-world controlled trial in the primary care
clinic (PCC) and emergency department (ED) at the Univer-
sity of Chicago Medical Center, an urban academic medical
center. Because the HealtheRx intervention was integrated into
the EHR and workflow at the time of the study, we imple-
mented study group assignment by alternating calendar week.
Participants were assigned to receive usual care only (control
group) or usual care and the HealtheRx (intervention group).7

Eligible participants lived in a 16 ZIP code study area on
Chicago’s South and West sides that included the medical
center’s primary service area. Of the nearly 1 million residents

in this region, 58% identified as non-Hispanic Black and 30%
were living below the federal poverty level.” Of patients seen
in the PCC or ED and meeting inclusion criteria during the
6 months prior to the study period, 60% were middle-aged,
91% identified as non-Hispanic Black, and 66% were female.
This study was conducted with written informed consent and
approved by the University of Chicago Institutional Review
Board and registered on clinicaltrials.gov (NCT02435511).

Participants

Study participants were recruited between December 2015
and August 2016. Participants were eligible for the study if
they were between the ages of 45—74 years and insured by
Medicaid and/or Medicare, sought care in the PCC or ED, and
resided in the study area. Of note, although the overall study
area included the West Side of Chicago, nearly all trial partic-
ipants (99.7%) resided on the South Side of Chicago, where
the medical center is located. Participants were excluded if
they were non-English speaking (a small proportion), lacked
cognitive or physical capacity, or recalled receiving a
HealtheRx at a prior visit.

Intervention and Procedures

Full details of the CommunityRx design and real-world trial
have been previously described.'>'® For intervention group
participants, the HealtheRx was automatically generated in the
EHR at the end of the encounter and delivered by a clerk or
nurse during routine checkout procedures in the PCC or ED,
respectively. The HealtheRx (Fig. 1) was a 3-page document
that listed location, hours of operation, and fees for the two
resources closest to the patient’s home for each indicated re-
source type. For instance, participants with diabetes might be
referred to nutrition services, including healthy eating classes.
Indicated resource types were derived from 33 evidence-based
algorithms developed for common medical and social condi-
tions in the target population. Each HealtheRx also listed contact
information for a community health information specialist and
other phone-based resources. Participants who sought care dur-
ing control weeks received usual care, which could have includ-
ed receiving information from a healthcare professional about
health-related community resources (Fig. 2).

Trained research assistants used computer-assisted personal
interviewing software to administer baseline surveys in per-
son, prior to delivery of the intervention, and follow-up sur-
veys by telephone at 1 week, 1 month, and 3 months. Partic-
ipants received $15 compensation for completing the baseline
survey and $25 compensation for each follow-up survey.

Study Outcomes

At baseline and follow-up, we assessed knowledge about the
six most commonly referred resource types: healthy eating
classes, individual counseling, mortgage assistance, smoking
cessation classes, stress management classes, and weight loss
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Places and programs for your health
and your community

I'm Kelsey, your Community Health Information Specialist.
HealtheRx is a free list of places and programs near you that are matched to your
specific health needs from today's visit. These places and programs can help you stay
healthy, live independently, and manage disease. I'm here to help you learn more about
the phaces and programs listed here or find more places and programs that can help you.
Call, text, or email me! (MF: 830 AM - 4:30 PM)

* Gallor text: 773-886-7361

 Emal: find@bsd.uchicago.edu
i

Medical & Healthcare Services
Blood pressure monitors
® Walgreens — 3405 S Dr Martin Luther King Jr Dr, 312-326-4058
* Walgreens — 1320 € 47th St, 773-373-6147
Blood pressure screenings
® Mercy Family Health Center at Oakwood Shores — 3753 S Cottage Grove Ave, 773-451-0460
SLIDING FEE

Healthg,

% Physical Fitness Services
@O Group exercise classes
th Grace Presbyterian Church — 600 E 35th St, 312-225-5300 FREE
® YMCA - Wabash — 3763 S Wabash Ave, 773-285-0020 SLIDING FEE
Weigh loss classes
* Komed Holman Health Center — 4259 S Berkeley Ave, 773-268-7600 SLIDING FEE
® Weight Watchers — 1350 E 47th St, 800-516-3535

Nutrition Services
Cooking class

* Komed Holman Health Center — 4259 S Berkeley Ave, 773-268-7600

* Camp of Dreams —8 W Root St, 312-649-5551
Food pantr)

* Kenwood Oakland Community Organization — 4242 S Cotage Grove Ave, 773-548.7500

FREE

* West Point MB Church — 3566 § Cottage Grove Ave, 773-538-7590 FREE
Fresh fruits and vegetables

* King Super Market — 400 E 4Ist St. 773-268-2222

* Bronzeville Allance - Communiy Garden — 4155 S Calumet Ave, 773-373-5700
Healthy eating classes

Health,

More places and programs that might interest you:
® Help finding jobs. ® Walking groups

® Register for SNAP (food ® Computer classes

stamps) ® Tutoring
Gal text,or email Kebey toleor more about these and ather ploces and programs near you.
s 773-886-736 1 find@bsd.uchicago.edu

@ Important Numbers and Websites

For help finding a regular doctor
(773) 702-5668

Emergency Services
9l

Quit Smoking Hotline
(800) 784-8669

To report suspected abuse

Elder: (866) 800-1409 Child: (800) 252-2873

City Services For legal advice
310

* Komed Holman Health Center — 4259 § Berkeley Ave, 773-268-7600 SLIDING FEE

* Pearle Vision — 1200 € 53rd St, 773-493-8372
* llinois Eye Institute — 5125 S Princeton Ave, 312-949-7990

Mental Health & Substance Abuse Services
Classes to help you quit smoking
® Provident Hospital of Cook County — 500 E 5 st St, 312-572-2000 FREE
* Courage to Quit at Beloved Community Family Wellness Center — 6821 S Halsted St,
773-651-3629 FREE
Individual counseling
* Greater Grand Mid-South Mental Health Center — 4314 S Cottage Grove Ave Suite 208,
312-747-0036 SLIDING FEE
* Komed Holman Health Center — 4259 S Berkeley Ave, 773-268-7600 SLIDING FEE
Stress management classes
® Greater Grand Mid-South Mental Health Center — 4314 S Cottage Grove Ave Suite 208,
312-747-0036 SLIDING FEE
* Komed Holman Health Center — 4259 S Berkeley Ave, 773-268-7600 SLIDING FEE

* Bright Sar Community Outreach Corporation — 735 E 44th St, 773-616-7287 FREE
Eye doctor * Komed Holman Health Center — 4259 S Berkeley Ave, 773-268-7600

(312) 738-9200

Senior transportation
(312) 663-4357

InTouch Crisis Hotline
(312) 996-5535

Illinois Poison Control Public transit (CTA) directions
(800) 222-1222 www.transitchicago.com
Domestic Violence Help Line
(877) 863-6338

Report a phone scam Find your ward and alderman

IL Attorney General: (800) 386-5438 p i iLheml
City of Chicago Services for Veterans
(312) 743-0720 or 31

Help with signing up for medical insurance
(866) 311-1119 or getcoveredillinois.gov

City of Chicago Services for Caregivers
(312) 7444016

This informaton s provided by CommurityR, a locl program supported by the National Instttes of Health through grant
#ROIAGOAT8E9 from the Natonal Institute on Aging and grant #ULITROD0A30. rom the Universty of Chicago Istitute for
Tranlatonal Hedicine (ITH), 2 member of the Clnical and Translationa Sience Awards (CTS4) consortum, and by the
Department of Health and Human Senvices through grant #ICICHS330997 from the Centes for Medicare and Mediaid Services.
We update this inormation rgulary, but suggest you al places befoe you go. The inormation provided here is ot 2 ating
of qualty o an endorsement

Figure 1 Sample HealtheRx referral.

classes or support groups. Knowledge was assessed by ana-
lyzing yes/no responses to the question: “Do you know of any
places that offer [resource type] on the South Side of Chica-
g0?” These items were created with the assistance of the
University of Chicago Survey Lab and underwent psychomet-
ric testing prior to implementation.17 Because resource refer-
rals were individually tailored, only a proportion of HealtheRx
recipients were referred to all six resource types (i.e., 11%
based on observational data from the original implementation
study).IS To quantify the number of resource types, we also tested
independent models for knowledge of (1) the total number of
resource types (ordinal; 1-6 resource types), (2) 1 or more
resource types (binary), and (3) 2 or more resource types (binary).

At baseline and follow-up, we assessed beliefs about the
availability of resources in the community to manage health.
Participants were asked to rate on a 5-point Likert scale (strong-
ly disagree, disagree, uncertain, agree, or strongly agree): “Your
community has the resources you need to manage your health.”
We analyzed beliefs about resources as both an ordinal variable
(1-5, with 1 being “strongly disagree”) and binary variable
(strongly agree and agree were classified as “positive beliefs”).

Finally, we queried intervention group participants about
behaviors related to the HealtheRx. Participants in the inter-
vention group were asked to think about the HealtheRx they
received and were asked (yes/no): “Since you received this
information, have you gone to any of these places?” Partici-
pants were additionally queried about contacting a community
resource (“Since you received this information, have you
contacted any of these places?”) and their ability to travel to
and afford each of the six most common community resource
types. Confidence for finding resources was measured using a
single item adapted from Bandura’s self-efficacy measurement
approach:8 “How confident are you in your ability to find
resources in your community that help you manage your
health?” To enable side-by-side comparison of the effect

estimates for both outcome variables, we analyzed this mea-
sure as a dichotomous variable (somewhat confident and
completely confident were grouped together as “positive re-
source self-efficacy”).

Statistical Analysis

Descriptive statistics were calculated for patient demographic
and health characteristics. These statistics were also stratified
by study group to test for adequate balance between the
intervention and control group.

We used intent-to-treat analysis to compare differences pre-
and post-intervention between the intervention and control
group in knowledge and beliefs about community resources.
Mixed effects logistic regression models were applied to in-
dependently assess (1) knowledge and (2) beliefs about re-
sources as a function of the interaction between intervention
group and time period (baseline or follow-up), adjusting for
age, gender, self-identified race/ethnicity, educational attain-
ment, insurance status, and clinical site. Follow-up surveys
were treated as repeated measures within a single 3-month
follow-up period for this analysis; meaning, responses were
allowed to vary at follow-up (e.g., a single respondent may
have answered “yes” and “no” at two separate follow-up
periods). We included a random effect for each patient to allow
for individual effects in the modeling of panel data. Ordinal
mixed effects logistic regression models were used to analyze
ordinal outcomes (improvement in the number of resource
types 176 and beliefs scale 1°5). Although we were primarily
interested in examining changes in knowledge and beliefs pre-
and post-intervention, we also performed sensitivity analyses
to examine the trends over time, reasoning that outcomes may
continue to improve with repeated exposure to the intervention
at each follow-up (1 week, 1 month, and 3 months). This
analysis compared differences in the slope of change between
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Figure 2 Knowledge of resources at baseline and follow-up by intervention status.

the intervention and control group, using each follow-up time
period discretely (Appendix Figure 1 and Appendix Tables 1—-
2). Of the 411 total participants enrolled in the trial, 37 had
missing or incomplete data for primary outcomes; analyses of
missing data are included in the Supplement (Appendix
Table 3).

Chi-square tests of proportions were used to assess for
independent bivariate relationships between the following
groups with resource self-efficacy (dichotomous) and resource
use (dichotomous): (1) no improvement in knowledge or
beliefs; (2) improvement in knowledge only (1 or more re-
source types, 2 or more resource types), (3) positive change in
beliefs only, and (4) improvement in knowledge (1 or more

resource types, 2 or more resource types) and positive change
in beliefs. Chi-square tests were chosen for this particular
analysis due to power limitations. Additional chi-square tests
were used to assess for significant bivariate relationships
between resource use and the ability to contact, travel to, and
afford listed resources.

RESULTS

The cooperation rate (COOP3)]8 was 71%. The overall reten-
tion rate for participants completing at least 1 follow-up survey
was 91%; retention rates at each follow-up period ranged from
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80 to 85%. Of the 374 participants included in this study, 190
were assigned to the HealtheRx group and 184 to the control
group (Table 1); a flow diagram of trial enrollment and allo-
cation is provided in previously published work. We observed
no statistically significant differences in demographic nor
health characteristics between groups. Almost two thirds
(63%) were middle-aged. The majority identified as non-
Hispanic Black (90%), were female (70%), and had less than
a college degree (82%). Most were insured by Medicaid or
were dual-eligible (61%). More than half reported a diagnosis
of hypertension (57%) or obesity (54%); one quarter reported
diabetes (28%) or heart disease (24%); fewer reported depres-
sion (17%). More than one third (39%) reported 3 or more
conditions.

In the study region, there was wide variation in the number
of resources available for each resource type. There were
relatively few smoking cessation (n =9), mortgage assistance
(n=26), stress management (n=32), and weight loss re-
sources (n=40), compared to healthy eating (n=107) and
counseling resources (n=201; Appendix Table 4)." Half of
available resources were cost-free; one quarter was sliding
scale or cost-free. At baseline, the proportion of participants
reporting knowledge of each resource type largely reflected
the relative distribution of resources in the community: more
people knew about counseling resources (34%) than smoking
cessation (17%), mortgage assistance (16%), and stress man-
agement resources (20%; Table 2). Participants reported me-
dian knowledge of 1 resource type (interquartile range, 1-3).
Additionally, there was positive correlation among those who
reported knowledge of 1 or more resource types.

Compared to the control group, HealtheRx recipients had
higher odds of knowing a larger quantity of resource types
(adjusted odds ratio [AOR]=2.15; 95% CI, 1.29-3.58) at
follow-up relative to baseline (Table 2). In binary models,
HealtheRx recipients had higher odds of knowing about one
or more resource type (AOR =3.38; 95% CI, 1.51-7.61) and
two or more resource types (AOR =2.34; 95% CI, 1.07-5.11)
at follow-up relative to baseline. Specifically, HealtheRx re-
cipients had higher odds of knowing about smoking cessation
resources (AOR =2.76; 95% CI, 1.07-7.12) and weight loss
resources (AOR =2.26; 95% CI 1.05-4.84) at follow-up rel-
ative to baseline, but no statistically significant improvement
in knowledge of remaining resource types (Table 2). In sensi-
tivity analyses, multiple imputation did not substantially alter
results: compared to the control group, HealtheRx recipients
had higher odds of knowing a larger quantity of resource types
(AOR =2.13; 95% CI, 1.31-3.47) at follow-up relative to
baseline (Appendix Table 3). In sensitivity analyses examin-
ing trends in knowledge over each discrete follow-up period,
the slope of change was higher in the HealtheRx group for the
quantity of resource types relative to control (AOR =1.38;
95% CI, 1.11-1.70; Appendix Table 1). Knowledge of most
resource types increased over time in the HealtheRx group
relative to control (Appendix Figure 1 and Appendix Table 1),

Table 1 Baseline Participant Characteristics

Characteristic Group no. (%)
All Usual HealtheRx
care
Total participants 374 184 190
Clinical site*
ED 172 82 (44.6) 90 (47.4)
(46.0)
PCC 202 102 100 (52.6)
(54.0) (55.4)
Age group (years)
45-54 107 57 (31.0) 50 (26.3)
(28.6)
55-64 127 60 (32.6) 67 (35.3)
(34.0)
65-74 140 67 (36.4) 73 (38.4)
(37.4)
Gender
Male 113 64 (34.8) 49 (25.8)
(30.2)
Female 261 120 141 (74.2)
(69.8) (65.2)
Race/ethnicity (self-identified)
Non-Hispanic Black 338 166 172 (90.5)
(90.4) (90.2)
Non-Hispanic White 19 (5.1) 11 (6.0) 8(4.2)
Hispanic 5(1.3) 3(1.6) 2 (1.1)
Other or more than one race 12 (3.2) 4(2.2) 8 (4.2)
Educational attainment
Less than high school 90 (24.1) 52 (28.3) 38 (20.0)
High school diploma or 80 (21.4) 37 (20.1) 43 (22.6)
GED'
Associate degree or some 137 61 (33.2) 76 (40.0)
college (36.6)
College degree 66 (17.7) 33 (17.9) 33 (17.4)
Refused 1(0.3) 1(0.5) 0 (0)
Insurance status
Medicaid only 115 60 (32.6) 55 (29.0)
(30.8)
Medicare only 98 (26.2) 46 (25.0) 52 (27.4)
Medicaid and Medicare 112 56 (30.4) 56 (29.5)
(30.0)
Private and Medicaid/ 27 (7.2) 13 (7.1) 14 (7.4)
Medicare
Do not know or refused 22 (5.9) 349 3 (6.8)
Health conditions
Depression 62 (16.6) 30 (16.3) 32 (16.8)
Diabetes 104 55 (29.9) 49 (25.8)
(27.8)
Heart disease 91 (24.3) 43 (234) 48 (25.3)
Hypertension 214 106 108 (56.8)
(57.2) (57.6)
Obesity 203 97 (52.7) 106 (55.8)
(54.3)

*ED refers to Emergency Department; PCC refers to Primary Care
Clinic
"GED refers to General Education Diploma

although this was statistically significant only for smoking
cessation resources (AOR =1.64; 95% CI, 1.13-2.40).

At baseline, 47% of participants reported positive beliefs
about having resources in their community to manage health
(Table 3), compared to one quarter who reported negative
beliefs. Compared to the control group, HealtheRx recipients
had higher odds of reporting more positive beliefs about
resources in ordinal models (AOR =1.68; 95% CI, 1.07—
2.64) at follow-up relative to baseline (Table 3). Results were
similar in sensitivity analyses (Appendix Table 2).
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Table 2 Change in Knowledge of Resources by Intervention Status

Knowledge
of resources
Resource Usual HealtheRx AOR P
category or type*  care n=190 95% CD'  value
Intervention n=184
period

Table 3 Change in Beliefs About Resource Availability by
Intervention Status

Beliefs about

No. of resource types* (no. + sd)

Baseline 1.6+1.6 1.5£1.6
Follow-up 1.8+419 2.0+19 2.15(1.29—  0.003
3.58)
1 or more resource types§ (%)
Baseline 66.3 63.7
Follow-up 62.1 71.6 338 (1.51-  0.003
X 7.61)
2 or more resource types§ (%)
Baseline 39.7 39.0
Follow-up 422 51.3 234 (1.07- 0.03
5.11)
Healthy eating (%)
Baseline 23.9 23.2
Follow-up 29.1 36.2 2.15(0.96-  0.06
4.83)
Individual counseling (%)
Baseline 353 332
Follow-up 35.9 38.8 1.64 (0.69— 0.26
3.90)
Mortgage assistance (%)
Baseline 17.4 14.7
Follow-up 19.8 23.7 226 (0.92- 0.08
5.56)
Smoking cessation (%)
Baseline 17.9 15.8
Follow-up 20.6 27.4 2.76 (1.07-  0.04
7.12)
Stress management (%)
Baseline 20.7 18.4
Follow-up 29.3 28.4 1.16 (0.50- 0.74
2.69)
Weight loss (%)
Baseline 40.2 41.1
Follow-up 40.5 49.5 226 (1.05- 0.04

4.84)

*Participants were asked, “Do you know of any places that offer
[resource type] on the South Side of Chicago?” and instructed to think
about specific places

"Mixed effects logistic regression models were used to estimate
differences between usual care and HealtheRx groups at follow-up
compared to baseline; adjusted for age, race/ethnicity, gender, educa-
tional attainment, insurance type, and clinical location (Primary Care
Clinic or Emergency Department)

*For ordinal analyses, the number of resource types were analyzed from
0 (no reported knowledge of any resource types) to 6 (knowledge of all 6
resource types).

SFor binary analyses, participants with knowledge of (1) “I or more
resource types” (n= 1 to 6 resource types) were grouped together,; and
(2) “2 or more resource types” (n= 2 to 6 resource types) were grouped
together

Approximately one quarter of HealtheRx recipients (23%)
had no improvement in either knowledge or beliefs; a similar
proportion (27%) had improvement in both knowledge and
beliefs. Intervention group participants who acquired knowl-
edge of 2 or more resource types and developed more positive
beliefs at follow-up were more likely to exhibit self-efficacy
for finding resources (P =0.03) and resource use (P=0.02);
however, among those who improved either knowledge or
beliefs alone, self-efficacy and resource use were similar be-
tween groups at follow-up (Table 4). Those who reported
seeking additional knowledge by contacting a community

Resources
Belief measure* Usual HealtheRx AOR P
Intervention care n=190 95% CI)'  value
period n=184
Belief score? (score = SD)
Baseline 34+1.2 33+1.2
Follow-up 34+1.2 3.6+1.2 1.68 0.02
} (1.07-2.64)
Positive beliefs® (%)
Baseline 48.9 455
Follow-up 51.7 57.6 1.84 0.07
(0.95-3.56)

*Participants were asked to agree or disagree to the statement on a 5-
point Likert scale: “Your community has the resources you need to
manage your health”

"Mixed “effects logistic regression models were used to estimate
differences between usual care and HealtheRx groups at at follow-up
compared to baseline; adjusted for age, race/ethnicity, gender, educa-
tional attainment, insurance type, and clinical location (Primary Care
or Emergency Department)

*For ordinal analyses, beliefs were analyzed on a 5-point scale from 1
(very negative beliefs) to 5 (very positive beliefs)

SFor binary analyses, agree and strongly agree were grouped together
as “positive beliefs”

resource (16%) were also more likely to use a community
resource (P <0.001). Resource use did not differ between
those who did and did not report the ability to travel to and
afford resources (results not shown).

DISCUSSION

In this urban population with high rates of co-morbidity, we
found that an automated, technology-based resource referral
system, CommunityRx, improved patients’ knowledge and
beliefs about community-based resources. In a previous
cross-sectional survey of 458 HealtheRx recipients, 71% re-
ported finding resources on the HealtheRx that they did not
previously know about.  In this controlled trial of the
CommunityRx intervention, we demonstrated a more than
threefold increase in the odds of knowing at least one com-
munity resource type (i.e., no resource types vs. at least 1
resource type), and nearly twofold increase in the odds of
developing more positive beliefs about resources. Increasing
patient knowledge about the local resource landscape may
potentiate physician recommendations, which often depend
on patients using local resources for self-care and disease
self-management. For example, physician recommendations
about nutrition or physical activity, topics commonly ad-
dressed in the ambulatory care setting, are only as good as a
patient’s ability to access and use resources that enable these
lifestyle changes. CommunityRx promoted patients’ confi-
dence in their ability to find health-promoting resources in
the community, as we have previously shown,’ and also func-
tioned to promote patients’ knowledge of nearby resources.
Both self-efficacy and knowledge of community resources are
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Table 4 Associations Between Improvements in Knowledge and Beliefs About Community Resources with Resource Self-Efficacy and Resource
Use in the Intervention Group*

Resource self-efficacy’

Resource use

Improvement in knowledge and No confidence Confidence No resource use Resource use
beliefs after intervention n=18 n=168 n=167 n=21
% % P value % % P value

Neither knowledge nor beliefs 61.1 18.5 <0.001 24.6 9.5 0.12
Knowledge alone* 333 44.6 0.36 43.7 429 0.94

2 or more resource types§ 5.6 25.6 0.06 23.4 23.8 0.96
Beliefs alone 5.6 7.1 0.80 7.2 4.8 0.68
Both knowledge* and beliefs 0 29.8 0.007 24.6 429 0.07

2 or more resource types’ 0 22.0 0.03 17.4 38.1 0.02

*Included only intervention group participants with follow-up data for both knowledge and belief items, follow-up time periods are pooled
TSelf-efficacy scores were analyzed as a dichotomous variable: “not at all confident” and “not very confident” responses were combined, and

“somewhat confident” and “completely confident” were combined
*g]ndicates the acquisition of knowledge for 1 or more resource types
Indicates the acquisition of knowledge for 2 or more resource types

necessary for activating patients to implement physician
recommendations.

We found that the HealtheRx improved specific knowledge
about resources that support a healthy lifestyle, particularly for
smoking cessation resources. Interestingly, smoking cessation
resources were also the rarest among those examined. Prior
studies have shown that less than 5% of patients are able to quit
smoking without assistance; and in recent Cochrane reviews,
group treatment increased success of smoking cessation by over
twofold.” 2! Enhancing knowledge about smoking cessation
resources may thus have broad and resonant impacts in a
community, particularly among vulnerable populations with
higher rates of smoking.Zz In contrast, HealtheRx recipients
did not demonstrate improved knowledge of individual
counseling or stress management resources. This finding may
suggest that a higher-intensity approach may be needed to
promote mental health resource knowledge, such as counseling
from the treating physician about the reason for referral, or
adjunctive strategies that address mental health stigma and
other fundamental barriers to accessing mental healthcare.”™ 2*
Certainly, it is possible that while some resource types may only
require limited intervention to enhance knowledge and increase
resource use, others may require more direct intervention. There
has been some discussion about targeting higher-intensity strat-
egies to higher-risk individuals, but our study findings may
suggest that these strategies could also be targeted based on
the types of resources being recommended.

A second major finding was that positive change in both
knowledge and beliefs about community resources was associ-
ated with higher confidence for finding resources (resource self-
efficacy) and resource use at follow-up. The inverse was also
true—no improvement was associated with lower confidence
and lower resource use. Previous research has theorized that
knowledge and beliefs about the neighborhood environment
may be key mechanisms linking health information to behavior
change. In a study of 751 elderly adults, those reporting beliefs
about poor-quality resources in their neighborhood were less
likely to engage in community-based activities and more likely

to experience difficulties in completing activities of daily liv-
ing.25 In another study of 554 urban-dwelling adults, investiga-
tors found that those reporting knowledge of a higher propor-
tion of resources within 5 min from home had higher social
participation scores (e.g., going to a public library or cultural
center, taking courses). . Our previous work has shown that
people in high-poverty neighborhoods often bypass local re-
sources to use more distant resources, citing both poor quality
and lack of knowledge as reasons for doing s0.” We build on
this prior work by demonstrating that a low-intensity, scalable
health IT intervention can promote both knowledge and posi-
tive beliefs about community resources, which can in turn
promote access to resources that enable self-care.

Some healthcare systems have tested high-intensity re-
source referral strategies, for instance, using community health
workers (CHW) and patient navigators to direct patients to
needed resources.” In a related intervention evaluated by Garg
and colleagues, ” mothers of pediatric patients completed a
screening instrument to assess their families’ social needs,
reviewed this instrument with clinicians, and were connected
to resources by clinical staff; the cluster RCT of 336 mothers
enrolled in the intervention demonstrated twofold improve-
ment in the odds of resource enrollment relative to control.
However, high-intensity strategies are labor intensive and
expensive to implement for an entire population with hetero-
geneous needs. They also rely on individual screening, which
may limit their adoption in healthcare systems already facing
staffing shortages and workflow strain.” Our intervention com-
plements higher-intensity strategies by providing a lower-
intensity option for individuals who may not require direct
navigation or clinician counseling to benefit from community
resource information. Importantly, we have seen in two studies
that nearly half of HealtheRx recipients shared community
resource information with someone else.”!> It is possible that
with improvements in knowledge and diffusion of that knowl-
edge more broadly, this type of information spread can pro-
mote higher resource use without direct navigation for a large
proportion of patients, thus saving higher-intensity
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interventions for those who need them the most. However, it is
notable that more than one quarter of HealtheRx recipients, in
this study of middle-age and older adults with relatively poor
health, reported no knowledge of any resource type at follow-
up, confirming the need for augmentation with higher-
intensity strategies for certain populations.

Limitations should be considered when interpreting the
results of this study. We have previously described that some
controls were likely exposed to the intervention in this real-
world trial.’ Although we do not know the exact number of
controls that may have been exposed to the intervention, this
possibility would bias our study toward the null hypothesis.
The items measuring knowledge and beliefs about resources
were adapted from previous studies and psychometrically
tested, but reflect self-reported information. It is possible that
some participants over- or underestimated their knowledge of
local resources. To partially mitigate this concern, we asked
participants to think about specific places for each resource
type one by one. Additionally, we were underpowered to use
regression modeling in analyses of resource self-efficacy and
resource use outcomes, thus providing simple chi-square tests
of proportions. Finally, we were unable to link the specific
HealtheRx generated for each patient to their survey re-
sponses. While only a proportion of patients were referred to
all six resource types, we could not examine whether knowl-
edge increased more for those who actually received referrals
to each resource type. This limitation reflects a second factor
that may bias study results toward the null hypothesis.

CONCLUSIONS

HealtheRx improved both knowledge and overall beliefs
about community resources in a highly vulnerable population.
Using health IT to systematically and universally deliver re-
source referrals matched to patients’ demographic, health, and
social characteristics may lead to better knowledge retention
and beliefs about resources in the local community.
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