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Abstract

Background Data on criminal justice system involvement can support public health efforts in ways that have been
recognized for decades, but data protections and jurisdictional boundaries can make data sharing difficult. In many
jurisdictions, carceral facilities are required to publish lists of currently incarcerated individuals. Automated collection
of these lists may be one way for public health to access this information. The purpose of this project was to evaluate
the availability, completeness, and utility of carceral data collected from public-facing registers in Washington State.

Methods Program staff at the Washington State Department of Health catalogued the websites of all carceral
facilities in Washington State and identified what information was available about currently incarcerated individuals.
This information was downloaded daily from 1/1/2023 to 12/31/2023 using R software. The completeness of this data
was compared relative to the Washington State Jail Booking and Release System (JBRS) during the same time frame.
To evaluate the utility of the scraped data (which may contain only partial identifiers) for record linkage, we performed
a set of simulated linkages between two external datasets with a known relationship (King County Jail bookings and
a surveillance list of people living with HIV who may be out of care). We applied a simple match algorithm to copies
of these datasets that had been reduced to match the different combinations of identifier variables available in the
public data (full names and ages, partial names, etc.) We compared the sensitivity and positive predictive value (PPV)
of the algorithm applied to the reduced datasets and calculated an estimate for the entire dataset weighted by
incarcerated population size.

Results At the time of the project, 61 of 71 facilities in Washington State published information about current
inmates. 100% of these 61 published names of inmates, 33% age or date of birth, and 13% other identifiers. We
collected data from 58 facilities over the project span. 89% of individuals in JBRS were present in the daily scraped
data and 95% of individuals in JBRS who were incarcerated for more than 24 h. We estimated that the collected data
had 87.7% sensitivity of and 88.8% PPV in linkages with HIV registries.

Conclusions Public facing carceral data in Washington State constitute a data source with high completeness and
adequate information for record linkage.
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Introduction

Although it has long been recognized that data on
criminal legal involvement can inform public health
efforts, data protections and jurisdictional boundaries
have hindered effective data sharing [1-3]. Prisons and
jails disproportionately house marginalized and under-
served populations and can present an opportunity for
screening, care linkage, and treatment of infectious and
non-infectious disease [4—7]. At the same time, carceral
institutions tend to be cautious about data sharing and
a 2020 report by the RAND corporation found that data
sharing efforts “often are hindered by misconceptions
about protected data, a lack of trust in outside organiza-
tions, and a lack of confidence in the jail’s own ability to
manage the risks involved [8].

Public facing carceral registers may be a source of
information that can bridge this gap. In the United States,
state prisons and local jails generally publish lists of their
current population [9]. These provide some informa-
tion on the incarcerated population and have been used
with modest success to facilitate care linkage for HIV and
syphilis and characterize the population entering and
exiting the carceral system, but there are several logisti-
cal challenges to their widespread use [10—12]. The infor-
mation contained in these rosters is generally scattered
across multiple websites and formats and it can be labor
intensive to search them manually [13]. The information
contained in a given jail roster is also transient; once a
person leaves a carceral facility their name is removed
from the roster and their information is unavailable.
Finally, it is unclear how complete and timely the data
contained in these rosters are. Regulations that create
public carceral rosters are controlled at the state and local
level, and the requirements and their enforcement may
vary [13]. In many cases, the information released may
consist of only a list of names with little other context;
the value of this limited set of identifiers is uncertain.

One way to increase the utility of public-facing car-
ceral rosters for improving public health services is to
use automated computer programs to collect, organize,
and temporarily store data. This type of procedure is
known colloquially as “web scraping” or “data mining”
and involves writing individual programming scripts
to download and parse the data on a regular basis. This
has been used on a wide variety of health and non-health
related topics such as collecting spatial data and identi-
fying organ trade networks [14, 15]. If successful, this
would yield a data source that public health could use for
activities such as locating individuals who would ben-
efit from relinkage to care. Using Washington State as
an example, we describe the availability of public-facing

carceral data, evaluate its completeness, and quantify its
utility for record linkage using HIV surveillance data. A
more complete understanding of the quality of this data
will allow public health agencies to consider its value and
interpret the results of its use.

Methods

This was a descriptive analysis of data contained in pub-
lic-facing carceral registers in Washington State between
1/1/2023 and 12/31/2023 and a simulation of linkages
using this data.

Program staff at Washington State Department of
Health (WA DOH) generated a list of all carceral institu-
tions in Washington State. Under Washington State legal
code, every prison and jail institution is required to pub-
lish a list of current residents [16]. Each carceral institu-
tion website was reviewed to confirm the availability of
the information. If no roster was available for an institu-
tion’s website, the information was requested via email.

Descriptive statistics were used to summarize data
availability, including number of facilities with available
data, the jurisdictions represented (State, County, City,
or Tribal), types of identifiers available (Full Name [e.g.
“John Smith”], Partitioned Name [e.g. “First name “John’,
Last name “Smith”], Age, Date of Birth, and Other Identi-
fiers), and register structure (HTML, API, PDF, and email
report). Values weighted by the median daily population
of each facility were calculated to express the data avail-
ability as a proportion of the incarcerated population of
Washington.

For each institution, a web scraping script was devel-
oped using R software. The contents of these scripts
depended on the structure of the report. HTML rosters
were parsed via the HTTR package, JavaScript rosters
were parsed via Rvest, and PDF rosters were parsed via
PDFTools. Scripts were scheduled to run daily at 6 am
and updated as website structure or location changed.
The number of days that each program ran successfully
was also summarized.

Comparison to state data sources

The dataset generated through web scraping scripts
(“scraping dataset”) was compared to information from
the Washington Statewide Jail Booking and Report-
ing system (JBRS). JBRS is a database of booking and
release records reported to the Washington Association
of Sheriffs and Police Chiefs by 46 city and county jails
in Washington State [17]. WA DOH received a one-
time dataset of the names and dates of incarceration for
people who were booked in Washington State in 2023
and matched this to the incarcerations in the scraping
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dataset based on first name, last name, and facility of
incarceration. For each facility, the percent of individu-
als in JBRS who were recorded in the scraping dataset
overall and for the days data were successfully scraped
were calculated.

Evaluation of match utility

To evaluate the usefulness of the limited identifiers con-
tained in the scraped dataset for record linkage, a set of
simulated linkages was performed between two external
datasets with a known relationship: a list of bookings at
two King County Jails between 5/3/2018 and 4/23/2024
and the population of people living with HIV in King
County. King County Correctional Facility is the largest
single-county jail in Washington State. These data were
generated as part of an on-going jail-based HIV relink-
age effort (“JBLink”) undertaken by the health depart-
ment. Details about the source of these data have been
previously reported [12]. In the simulation, we applied a
simple match algorithm to copies of these datasets that
had been reduced to match the different combinations of
identifier variables available in the public data (supple-
mental material 1).

Sensitivity and positive predictive value (Clopper-
Pearson 95% confidence intervals) of this algorithm were
calculated relative to the known matches in the dataset
for each combination of identifiers found in the scrap-
ing dataset. An average sensitivity and positive predictive
value for the scraped dataset was computed, weighted
by the proportion of the observed incarcerated popula-
tion represented with each combination of identifiers.
Finally, as a benchmark, sensitivity and positive predic-
tive value were calculated using the fastLink algorithm
that underlies the JBLink project [12]. The JBLink project
uses a modification of the fastLink algorithm that adds
a deterministic match on first and last names and DOB,
regardless of the match probability estimated by fastLink.
A fastLink threshold of 95% was used until September of
2021; following this a threshold of 87.5% was used.

It has been demonstrated that linkage processes have
biases with respect to race and ethnicity [18]. Many com-
monly used linkage processes are structured around
Western name standards (i.e. first, middle, and last name)
and do not account for cultural differences in name struc-
tures. A sensitivity analysis was performed repeating the
analysis stratified by the race and ethnicity of the individ-
uals in the linked datasets to understand how these pro-
cesses might contribute to racial and ethnic disparities if
used in a public health setting.

Results

In 2023, data were successfully collected from 58 of the
61 facilities with complete public rosters (Table 1). The
remaining three facilities were not identified until after
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the project period, and thus were not included in this
analysis. Over the year, the scraping programs down-
loaded the public facing rosters 91% of days. However, the
frequency varied by facility type with successful down-
loads from Tribal jails 74% of days, followed by prisons
(83%), county jails (92%), and city jails (97%). Reasons for
non-collection included the data not being posted, host
website unavailability, website structure changes, or an
outage of the computer performing the data collection.

Comparison to state data sources

There were 8 city jails and 25 county jails represented in
both our scraping and the JBRS datasets. Of the 47,404
unique people in JBRS during 2023, 32,778 (85%) were
present in our scraping dataset. On days when scraping
was completed, 38,458 of 43,278 (89%) were present in
the scraping dataset. This was higher in county jails (90%)
than city (81%) and from lists accessed via API or HTML
download (both 89%) rather than PDF or emailed reports
(82%). The 4,820 individuals who were not present in the
scraping dataset had shorter median time incarcerated
(Median<1 day; interquartile range [IQR] <1-2 days)1st
compared to those who were present in both data sys-
tems (median 2 days; IQR 1-12 days). Of those in JBRS
who could be identified as being incarcerated for more
than 24 h (n=8,314), 95% were present in the scraping
dataset.

Evaluation of match utility

Between 5/3/2018 and 4/23/2024 there were 1,779
instances of a person living with HIV and reported in the
HIV registry being booked in King County Jails. Simple
matching algorithms were implemented using differ-
ent sets of matching variables (Table 2), with the high-
est degree of matching (sensitivity) seen when the match
variables included unpartitioned name and date of birth
(97%) and lowest with partitioned name only or unparti-
tioned name only (85% for both). PPV was highest (96%)
when date of birth or age were present along with name
vs. not (77%). The JBLink benchmark had a sensitivity of
90% and PPV of 96%. The weighted average estimate for
sensitivity and PPV for all the data available in Washing-
ton was 87.7% and 88.8%, respectively. Full results are
available in Table 2.

Sensitivity was relatively consistent across racial/
ethnic categories; however it was lower among people
who identified as Hispanic or Latino/a/x (sensitivity
range 74—95% versus 85-97% for the entire popula-
tion; Table 3).

Discussion

In this evaluation we found that public-facing carceral
data in Washington State constitute a data source with
high completeness and adequate information for record
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Table 1 Characteristics of publicly available jail and prison rosters in Washington state as of December 31, 2023

Variable Number of Facilities % of Facilities® % of Population®
Availability

Full Availability 61 - -

Partial Availability 4¢ - -

Inaccessible 64 - -

Jurisdictions Represented®

State 12
County 39
City 8
Tribe 2
Available Data
Full Name 61
Partitioned Name 8
Age 16
Date of Birth 4
Other Identifiers’ 9
Access Method
HTML Download 21
API Access 34
PDF Download 5

Emailed Report 1

19% 50%
72% 40%
13% 10%
3% 1%
100% 100%
1% 6%
26% 59%
7% 3%
13% 4%
34% 27%
53% 72%
10% 1%
2% <1%

2Percent of facilities successfully accessed

bWeighted percentage based on average daily facility population from scraped data

“Two facilities only have booking information accessible. Two facilities have registries that are not updated regularly

4Two small tribal facilities and four small county jails. In 2022, the tribal facilities represented tribes with a total of 31,910 members and the counties had a total
population of 59,204. The total population of Washington in 2022 was 7,785,786 [19].

The following sections summarize the 61 facilities whose rosters were fully available

fOther identifiers include race, ethnicity, gender, and city of residence

Table 2 Sensitivity and positive predictive value of linkages using different sets of matching variables, King County jail and HIV out of

care program 5/3/2018 to 4/23/2024°

Match Variables Matches missed

Total matched

Unpartitioned name + Date of Birth 62 1787
Partitioned name +Age 190 1654
Unpartitioned name +Age 191 1653
Partitioned name only 267 1953
Unpartitioned name only 268 1954
JBLink Algorithm (Benchmark) 178 1660

True matches  False matches  Sensitivity PPV

1717 70 97% (96-97%)  96% (95-97%)
1589 65 89% (88-91%)  96% (95-97%)
1588 65 89% (88-91%)  96% (95-97%)
1512 441 85% (83-87%) 77% (76-79%)
1511 443 85% (83-87%) 77% (75-79%)
1601 59 90% (88-91%)  96% (95-97%)

2Sensitivity and positive predictive value were calculated by applying a basic match algorithm to link a dataset of jail bookings in King County to King County’s

subset of the statewide HIV registry

linkage with public health data. Over the course of a cal-
endar year, we were able to collect data on an estimated
85% of individuals who were incarcerated in Washington
and 95% of those who were incarcerated for more than 24
h. The number of identifiers in the data varied by facil-
ity, but yielded a high sensitivity and positive predictive
value when linked to a population of people living with
HIV and, and a higher sensitivity even than a proba-
bilistic linkage using a larger set of identifiers. Taken
together, this suggests that this public data can be a valu-
able source of information for public health programs
seeking to locate individuals for public health purposes,
such as finding named partners of individuals diag-
nosed with syphilis so that they can be offered testing

or coordination with release planners for people living
with HIV who have special care needs, and for better
understanding the role of criminal justice involvement in
health disparities. This finding is supported by successful
projects to use these data in Washington [11, 20].

The data provided in these rosters do not require data
sharing agreements to access and do not require addi-
tional effort on the part of the carceral facilities to share.
Although this makes it convenient to access the data, it
may circumvent important collaboration processes that
are necessary for successful implementation of jail-based
relinkage services. For example, testing and treatment of
infectious conditions in jail would most likely require dis-
closing some amount of personal health information to
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Table 3 Sensitivity of linkages using different sets of matching variables by race/ethnicity, King County jail and HIV out of care program 5/3/2018 to 4/23/2024°

Asian Black Hispanic NHOPI White Multiple

Al/AN

Total

Match variables
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jail staff. There would need to be guardrails to how this
information is shared, which may require the formal data
sharing processes that the scraping initially avoided. In
general, public health should not be sharing health infor-
mation with correctional staff, but this type of informa-
tion can be used to facilitate communication with health
and social services staff within the jails or prisons or to
identify opportunities to talk directly with affected indi-
viduals. There are also outstanding ethical questions
about privacy and the role that carceral data should play
in research and public health practice, though a work-
shop in North Carolina found that stakeholders were
largely supportive of using public jail data to support HIV
relinkage work [13, 21]. Finally, the lower rate of data
availability from tribal institutions and the lower sensi-
tivity for Hispanic/Latino/a/x individuals suggests that
programs developed from this scraped data may not be
equitable with respect to ethnicity.

This evaluation has several limitations. JBRS contains
only a subset of carceral facilities in Washington State
and was not developed as an evaluation tool. We were
also unable to fully evaluate the completion of data from
state prisons and tribal facilities as there is no equivalent
system to JBRS for these facilities. We also do not have
any insight as to why some individuals were not repre-
sented in the publicly available rosters or what biases
these may create. We hypothesize that jails representing
smaller jurisdictions (e.g. city rather than county) or with
simpler reporting mechanisms (e.g. pdf or email rather
than API or HTML) may have fewer resources to dedi-
cate to ensuring data quality. The accuracy of record link-
ages will depend on the extent to which the populations
being linked overlap. People living with HIV who are not
receiving routine medical care may have a higher likeli-
hood of criminal-legal involvement than other popula-
tions; the utility of record linkages for other public health
topics may be lower [10].

The United States has the highest incarceration rate
of any country in the world, and the health of incarcer-
ated communities is inseparable from public health as a
whole. As many marginalized populations face increased
burden of comorbid conditions, scraping public jail ros-
ters can be a way for health departments to understand
how services are reaching these populations and facilitate
care linkage efforts [11, 12].

Appendix 1

Description of linkage algorithm

The linkage algorithm used the following information to
determine whether a name was a match: date of birth,
year of birth, middle name, and first name. We also cal-
culated scores for the frequency of a person’s first and last
names as the base 2 logarithm of the name’s frequency
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in the 2010 census. Names that didn’t appear in the 2010
census were given the maximum possible value. After
blocking on first and last name soundex, a pair of names
were considered a match if any of the following were true:

1) Match of full date of birth.

2) Match of year of birth, middle initial, first name, last
name.

3) Match of year of birth, first name, last name, the
first or last name have a frequency score > 12, and no
middle name.

4) Match middle name, first name, last name, the first
or last name have a frequency score > 10, and no date
or year of birth.

5) Match middle name, first name, last name, the first
or last name have a frequency score >12.6, and no
date or year of birth.

6) Match first name, match last name, the first or last
name have a frequency score > 19, no middle name,
no date or year of birth.

This algorithm was developed for linking syphilis cases
to the scraped jail data in a separate project. The original
algorithm included criteria for matching county of resi-
dence to county of incarceration which were not useful
in the context of this analysis (as the individuals in our
simulation generally resided and were incarcerated in
King County).
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