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Abstract

Access to local, population specific, and timely data is vital in understanding factors that impact
population health. The impact of place (neighborhood, census tract, and city) is particularly
important in understanding the Social Determinants of Health. The University of Rochester
Medical Center’s Clinical and Translational Science Institute created the web-based tool
RocHealthData.org to provide access to thousands of geographically displayed publicly
available health-related datasets. The site has also hosted a variety of locally curated datasets
(eg., COVID-19 vaccination rates and community-derived health indicators), helping set
community priorities and impacting outcomes. Usage statistics (available through Google
Analytics) show returning visitors with a lower bounce rate (leaving a site after a single page
access) and spent longer at the site than new visitors. Of the currently registered 1033 users,
51.7% were from within our host university, 20.1% were from another educational institution,
and 28.2% identified as community members. Our assessments indicate that these data are
useful and valued across a variety of domains. Continuing site improvement depends on new
sources of locally relevant data, as well as increased usage of data beyond our local region.

Introduction

Social determinants of health (SDoH) are defined as elements of a person’s physical or social
environment, and include constructs such as neighborhood resources, population character-
istics, geography, and aspects of the physical environment. Insights from these data can be vital
in ascertaining the impact on public health [1]. These SDoH variables have been widely
recognized as important, yet sometimes under-reported, predictors of disease prevalence and
severity, as well as poor health outcomes. A sampling of just a few of the many articles on this
topic shows the importance of SDoH in understanding disease rates, courses of non-melanoma
skin cancer, and type 2 diabetes, as well as the general importance of SDoH in health risk
prediction [2-4].

Factors that may influence the under-utilization of health information, including SDoH,
are the difficulty locating, harmonizing, and accessing these data across platforms and
sources [5-7]. A recent report from the U.S. Department of Health and Human Services
notes the many challenges in obtaining social determinants data and recommends the
development of tools and platforms that allow for easier access [8]. The use of Geographic
Information Systems (GIS) to map information is one such tool that could be more widely
used to understand factors impacting population health [9]. Making SDoH data available
and accessible to a wide variety of users, within a GIS framework, can lead to greater
understanding of the impact of SDoH [10-12].

To help address the challenges of having a widely available, easily accessible, and unified
source of SDoH data, the University of Rochester Medical Center’s Clinical and Translational
Science Institute (URMC CTSI) contracted in 2018 with The University of Missouri Center for
Applied Research and Engagement Systems (CARES) to create a flexible web-based tool
(RocHealthData.org) to allow access to thousands of publicly available national datasets. These
datasets include SDoH elements such as poverty, climate events, population density, physical
environment, crime, food access, access to care, and health outcomes, and are available in report
formats (as Community Health Needs Assessment reports described below) as well as in
mapped form. Figure 1 shows a few of these elements, mapped as they appear within the
RocHealthData.org site, zoomed in to certain locations and in a variety of geographic
granularities (these locations were selected from across the US to highlight the variability of data
within the geographies).
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Figure 1. Examples of data available at RocHealthData.org: American Community Survey data on population density and poverty; National Interagency Fire Center data on

recent wildfires; Environmental Systems Research Institute data on US Parklands.

Data availability at the site is informed by more than a decade
of applied research. In 2012, CARES worked alongside the
National Committee on Vital Statistics, several nonprofit hospital
systems, and public health organizations to develop a core set of
data to help decision-makers and health providers better
understand the social, economic, and environmental conditions
impacting population health in their service areas. This core set of
indicators was used by nonprofit hospital partners to meet IRS
community benefit requirements and develop tri-annual
Community Health Needs Assessments (CHNA). The current
CHNA database hosted by CARES provides more than
300 indicators from 121 secondary data sources, available at
county, zip code, and census-tract level geographies. The
RocHealthData.org local health assessment pulls from the
CARES CHNA database to visualize health outcomes and social
determinants of health within a regional health framework.

Many other websites offer free access to health-related data, and
exploration using geographic mapping: Healthdata.org provides
access to global burden of disease health data; OurWorldInData.org
curates longitudinal data based on global trends impacting living
conditions; UDSMapper.org facilitates the evaluation of the federally
funded Health Center Program. While all these sites allow access to
publicly available geographically based data, RocHealthData.org
focuses on publicly available data to support regional population
health initiatives. CARES has created a regional CHNA report that
includes indicators benchmarked to state and national averages,
which are available at a variety of geographies (eg., city, ZIP code,
census tract, school district, and legislative district), and include
demographic stratifications (where available) for age, race, gender,
and ethnicity [13]. Indicators in the RocHealthData.org local health
assessment are visualized in a variety of ways (eg, tables, dials, maps,
and graphs) for greater ease of understanding and to facilitate
longitudinal comparisons.
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A pivotal piece of the RocHealthData (RHD) site is our ability to
share information about newly available data. The site hosts several
sets of local data (periodically or continuously updated), including
community health indicators [14], COVID-19 vaccination rates by
census tract [15], and reports of local respiratory illness prevalence,
hospitalizations, and deaths [16]. These local sets of data contain
various levels of geographic specificity (region, county, and census
tract) as well as details by demographic groupings (sex, race, and
ethnicity). Through our blog posts and periodic updates, we
highlight these data in conjunction with local community
organizations [17,18] and seasonal or environmental events [19,20].

We inform users about these sets of data through emails, blog
posts, and periodic updates, as well as geocoding and mapping of
user-supplied data. The URMC CTSI offers this tool, free of charge,
to any interested users. Registration is required, and registration
includes access to all available data. The site was revamped in late
2019 based on user feedback (which included requests for
enhanced site navigation) and changes in the underlying data
management structures at CARES. All national data sets and
sources are updated by CARES and available at the site when
released by the data sources (eg., Census Department, USDA, etc).
Governance of the site at URMC CTSI is facilitated by our
Population Health Data Group, a steering committee that meets
semimonthly to review site usage, available data, and plans for
future content. Decisions as to the availability of future data are
driven by research interests as well as community health needs, as
this group consists of both University and regional community-
based organization representatives

To encourage use and membership on the site, in-person and
virtual training opportunities (highlighting of available datasets,
functionality of mapping, and report capabilities) were offered
when the website was relaunched in 2019. These training sessions
were held for members of the University community, regional
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community-based organizations, and our steering committee.
Subsequently, brief tutorial training videos were created by CARES
and are available on the site for users’ reference.

The URMC Center of Community Health and Prevention and
CTSI developed this site to foster data accessibility within our
community. The intent of this paper (Special Communication) is
to describe the success of this initiative: how access to SDoH data
has impacted local health policy, the high level of engagement of
our users, and information on visitor use of and behavior at the site.

Methods

As per URMC’s Guidelines for Determining Human Subject
Research, this project did not meet the definition of research
according to the U.S. Department of Health and Human Services
regulation 45 CFR 46, and thus was not required to undergo review
from the Research Subject Review Board.

To help describe the scope, use, and effectiveness of the RHD
site, we examined information from a variety of sources, including
qualitative feedback, visitor data through web analytics, and
descriptive data on registered users.

Qualitative feedback was gathered via personal communication
with several community organizations over the last three years and
was elicited by an open-ended item on the website asking, “What
kinds of information would you like to see highlighted or presented
at RocHealthData.org?”

Data from Google Analytics for the time period January 1, 2020
through May 31, 2023 was also used to assess user engagement with
and behavior at the website. A free service launched by Google [21] in
November 2005, Google Analytics (GA) allows website adminis-
trators to collect visitor data through web analytics and has been used
to assess a wide variety of topics, such as developing marketing
strategies [22] and facilitating academic library usage [23]. We used
several common industry standard metrics [24,25] to describe user
engagement with the site in 4 areas: visitor type (new and returning),
sessions (number and duration per visitor and visitor type), page
views (total, including repeated views of a single page and by visitor
type), and bounce rate (single page session with no additional site
interaction or other pages visited, by visitor type).

A final source of information about the site’s usage comes from
detailed data on our registered users. As a step in the registration
process, registrants are required to provide an email address and an
organizational affiliation (University of Rochester, Other Educational
or Community Organization, or Community Member), and asked to
provide zip code (personal or workplace).

We used the straightforward nature of qualitative description to
establish a thematic framework matrix for qualitative data analysis. Two
study team members (GR and KDH) worked separately to paraphrase
important issues in the feedback and worked together to triangulate
these into relevant topic areas, themes, and exemplar quotes [26].

Descriptive statistics were used to analyze quantitative data,
including mean, frequency, and duration (Google Analytics,
Google, Mountainview, CA and Excel, Microsoft Corporation,
Redmond, WA). Finally, quantitative and qualitative data were
integrated to accentuate any positive or negative findings [27].

Results
Qualitative feedback

Personal communication about the site was largely positive from a
variety of community organizations and from individuals with
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varying roles within those organizations (Table 1). In addition to
mentioning their generally use of the website and general favorable
impressions, respondents also shared how particular data were
used to improve specific projects.

For example, the public availability of census-tract-level
COVID-19 vaccination data allowed the local health department
to prioritize lower-rate tracts for the location of several vaccination
clinics. Access to maps of the city of Rochester’s tree canopy helped
inform a local high school’s education project about the relation-
ship between health and environmental equity. Respiratory
infection data reported during flu season was used as an
educational tool by clinical nurse managers to encourage flu
vaccination. Several users also shared suggestions for future
content, which included a need for data on a variety of topics. Users
also expressed the need for RHD to highlight disease distribution
within our community with regard to health disparities.

GA data

Table 2 shows detailed GA data, by year, and cumulatively, from
January 1, 2020 through May 31, 2023. With an average of 1.40
sessions per visitor over this time period, visitors stayed an average
of 1 minute and 45 s on the site, and visited 2.31 pages per session,
with a bounce rate was 69.23%. However, new and returning
visitors behaved differently at the site: new visitors’ session
duration was 47s, with a bounce rate of 45.5%, while those
returning spent more than 4 minutes at the site, with a bounce rate
of 78.5%.

Several data releases generated extensive user interest (Fig. 2), as
shown by number of users related to the annotations of new or
additional site events, in response to newly available local data or to
an increase in frequency of those data. For example, the spike in
visitors to the site in mid-2021 corresponds to the availability of
local COVID-19 vaccination rate data, which was updated
monthly. As these data became available bi-weekly (in late
2021), user traffic concurrently increased. Also of note in Figure 2
are the spikes in usage in late 2022. These represent hacking
attempts for the site, managed effectively and minimized by the
team at CARES, resulting in no damage or incursions to RHD or its
members.

Registered user data

As of May 31, 2023, RHD had 1033 registered users. Of these,
51.7% were from within the University of Rochester, 20.1% were
from another educational institution, and 28.2% identified as
community members. While the large majority of users (85.7%)
are from the Monroe County, New York region, users are from a
number of other New York counties (n = 17) and states other than
New York (n=18). Usage statistics indicate that 14.3% of users
were active (logged into the site to access information) within the
past three months; 18.3% of users were active within the past 6
months. Login is required to access data within the map room,
however, viewing information at the site does not require a login,
and thus, these percentages of user access may be higher.

The combination of qualitative feedback about how data are
used, and are useful, locally (Table 1) is further reflected in the GA
data on new versus returning users and the availability of local data
driving site access and interest (Fig. 2). The wide regional span of
our users suggest greater potential impact to be gained in the use of
these clinical and SDoH data.
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Table 1. Qualitative feedback from RocHealthData (RHD) visitors

Topic area Theme Exemplar quote
Use of particular data to COVID-19 vaccination rates “From a public policy perspective, the vaccination rates by census tract are phenomenal
improve specific projects [physician within our health system].”

“We are actively using this, almost daily, to help us prioritize limited resources - just last
night, we used the map to decide which sites to support with outreach, because we didn't
have enough people to cover all 5 clinics operating today [senior program manager for a
local network of clinical and community-based providers].”

“Nice - thank you all for your hard work - we appreciate it [nurse manager within our
health system]!”

Suicide awareness “Thanks for this important data. Keep up the hard work: you never know how this material
might make a difference [physician within our health system]!”

Tree canopy and “These maps are very helpful, as this weekend there’s a student-centered tree event and

environmental justice they were hoping to get transparencies of the various maps to print out and do overlays
[representative from a school within our institution in partnership with a local high
school].”

Local health assessment “I've found the Local Health Assessment Indicator Reports extremely helpful in projects
indicator reports [health planning research analyst at local community organization].”

Suggestions for future Exemplar quote
content

More focused reviews by disease by zip codes or regions [open-ended item from website respondent 14].

Suggestions for future I would love to see RocHealthData elevated. | use the data for information across the state and in some cases for data

content across the country. It was surprising to me to see a few Linkedin blogs about this being a new interest to organizations,
like New York eHealth Collaborative when the state already had a resource that could be easily leveraged [open-ended
item from website respondent 16].

Digital Equity Access to primary care based on different types of measures and trends [open-ended item from website
respondent 37].

It would be great to have more zip code or census-tract-based data for the more rural counties. There is a lot of
information for Monroe County, but much less for the rural areas, which is often the case across other data systems, as
well [open-ended item from website respondent 29].

Positive feedback Current information is great. | like seeing data summaries that link with annual health observances and local health issues
[open-ended item from website respondent 12].

I've enjoyed the variety of topics that has been provided thus far [open-ended item from website respondent 31].

| think the information that you are currently providing is good. Continuing to highlight areas of our community that show
the health disparities and what they are would be helpful [open-ended item from website respondent 7].

Theme Exemplar quote

Praise for community After a segment on the local public radio station, “Thank you so much for your time and
engagement by RHD staff expertise [local station manager].”

After presenting to the local health information management association (HIMA), “We
enjoyed it so much and learned so much that we would like you to do a repeat
performance at our annual conference for our state association [local HIMA president].”

Discussion and nonprofit organizations to enact policy decisions and provide
detailed information to their community constituencies. Qualitative
feedback and the spike in users in response to release of local
COVID-19 vaccination rate data demonstrated that the site was a
powerful tool for directing resources to manage vaccine clinics
where vaccinations were low.

Site maintenance and updates (of data layers and site
functionality) are provided by the CARES team, with no burden
on the local RHD team. The CARES team has proved particularly
valuable in website management, as shown in their timely and
effective intervention to manage attempted site hacks late in 2022.

There are limitations to our RHD site assessment. First, while
we have many qualitative feedback points about the uses and
usefulness of data provided at the site, we have relatively few data-
driven such examples. We anticipate that the continuing expansion
of our data sources and users will provide that data. Second, the
specificity and details provided in the currently used GA package

Our results emphasize the positive impact of RHD as a flexible web-
based tool by both the breadth and depth of users; the data suggest
that RHD is an important data resource for the upstate New York
community. The engagement of returning users to the site (relative
to new users) is high, shown by lower bounce rates and greater time
spent at the site. User and visitor interest is driven by timely and
specifically local sources of data, as shown by the increased access as
local data become available, such as the availability of vaccination
rate data by Monroe County census tract during the COVID-19
pandemic and the prevalence of respiratory illness in Monroe
County. Specifically, our colleagues’ use of RHD shows it to be an
important information source for understanding factors of vaccine
hesitancy in the New York Finger Lakes region [28].

Feedback from users has been almost entirely positive. Data
available at the site have been used by local academic, government,
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Table 2. User engagement metrics

January 1 through
December 31, 2020

January 1 through
December 31, 2021

January 1 through
December 31, 2022

January 1 through
May 31, 2023

January 1, 2020
through May 31, 2023

Visitors Number of 4,051 7,533 7,198 2,315 20,788
visitors
New (%) 87.8 83.6 91.7 89.8 88.1
Returning (%) 122 16.4 83 10.2 11.9

Sessions Total sessions 5,730 10,977 9,151 3,204 29,062
Sessions (per 1.41 1.46 1.27 1.38 1.40
visitor)

Session duration 02:37 01:29 01:22 02:16 01:45
(mins:secs)

Pages Total pageviews 16,641 24,491 18,371 7,708 67,211
Pages (per 2.90 2.23 2.01 241 231
session)

Bounce Overall 62.06 68.23 74.89 69.32 69.23

Rate (%)

New users 68.98 77.49 84.80 78.94 78.50
Returning users 46.04 48.18 40.54 45.43 45.50
® Users Regional C: i
1,500 HZ?I‘:: Elln d:::;r:rug::a COVID Vaccination Rates COVID Vaccination Rates Hacking Attempts

by Census Tract, monthly

|

Regional COVID - 19 Data l

|

by Census Tract, bi-weekly

Flu & RSV Data,
weekly

l

2021 2022 2023
Primary Dimension: User Type
Secondary dimension ¥ | Sort Type: | Default ~ Q | advanced B @ = | T &M
Acquisition Behavior Conversions
UserType ¢ Pages / Avg. Session Goal Conversion Com‘:?:aons
Users New Users Sessions Bounce Rate Session Disation Rate Goal Value
20,244 20,386 28,268 69.26% 2.31 00:01:44 0.00% 0 $0.00

(] 1. New Visitor 20,201 (88.05 20,386 20,386 78.48% 1.76 00:00:47 0.00% 0 $0.00
2. Returning Visitor 2,741 (11.95 0 7,882 45.42% 3.73 00:04:14 0.00% 0 $0.00

Figure 2. Annotated usage statistics, by visitor type, from 1/1/2019 through 5/31/2023.

make it somewhat difficult to understand detailed user behavior at
the site, such as the distinction between visitors and pageviews. The
next generation of (GA4) will enable further capabilities, providing
detailed information about website visitor behavior, which will
allow us additional insights into our visitor and user base [29].
We will continue to provide timely and useful locally curated
datasets for our users and investigate collaborative opportunities to
showcase regional initiatives and health insights. While this paper
has highlighted the regional and specific local data available to
RHD users, it is important to note that the data layers available at
the site are national, as seen in Figure 1. We seek to expand our user
base and develop collaborative opportunities with other regional or
national colleagues to build useful data resources within
RocHealthData.org. To our knowledge, no other CTSIs have a
similar, publicly accessible local data resource. We welcome the
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opportunity for collaboration to help us refine the translation of
the SDoH into specific geographies to make available data as
relevant and useful as possible.
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