
Appendix

Data Sources

Vaccination rates for the incarcerated and staff populations in CDCR facilities were
collected from the CDCR by the Covid In-Custody Project on August 4.

Vaccination rates for the incarcerated and staff populations in state and federal facilities for
the 28 states that publish their data were collected by the UCLA Covid Behind Bars Project
on August 9.

The California county vaccination rates and the state vaccination rates were collected from
Democrat & Chronicle on August 10.

Appendix A. Summary statistics of the full vaccination rates of incarcerated
residents, prison staff, and general county populations of CDCR facilities

This analysis includes 35 CDCR facilities in 19 counties in California, and only considers fully
vaccinated individuals who received two doses of a COVID-19 vaccine. For each of the CDCR
facilities, we recorded the percentage of incarcerated residents fully vaccinated and the
percentage of staff members fully vaccinated. To compare these rates to those of the
general population, we also collected the vaccination rates of the counties that have CDCR
facilities, although it is important to note that CDCR prison staff may not necessarily be
residents of their facility’s county. The Division of Juvenile Justice does not report
vaccination rates of its residents because they are minors, so its facilities were excluded
from this analysis.

The following boxplot visualizes the summary statistics of the vaccination rates of the three
populations in our analysis.

https://docs.google.com/spreadsheets/d/1kh7vldEWeZV2g7h1XtxDa7meXfHb96eqkp1jyYJfRHc/edit?usp=sharing
https://data.democratandchronicle.com/covid-19-vaccine-tracker/


The general populations of the 19 counties that have CDCR facilities have a mean
vaccination rate of 43.65%. Marin County (home to San Quentin State Prison) is an outlier,
with 73.45% of its general population being fully vaccinated and a standard deviation of
11.34 percentage points.

Incarcerated residents in CDCR facilities have a much higher mean vaccination rate of
71.50%. The Deuel Vocational Institution is an outlier, with only 4 out of 22 incarcerated
residents (18.18%) fully vaccinated and a standard deviation of 13.43 percentage points.

CDCR prison staff have notably lower vaccination rates than incarcerated residents, with an
average of 49.46% being fully vaccinated and a standard deviation of 9.68 percentage
points. Only 29.61% of Pelican Bay State Prison staff members are fully vaccinated, which
makes it an outlier.



Appendix B. Correlations between the rates of full vaccination for incarcerated
residents, prison staff, and general county populations of CDCR facilities

A correlation matrix visualizes the correlations between the vaccination rates of our three
populations. We expected the general county population to be an appropriate comparison
group for CDCR prison staff, and the vaccination rates of CDCR staff and their
corresponding county are indeed strongly correlated with a correlation coefficient of 0.71.
Variables with a correlation coefficient of less than 0.2 are considered to have little to no
association. With a correlation coefficient of 0.18, vaccination rates among CDCR prison
staff and incarcerated residents have a weak correlation. Similarly, the vaccination rates of
incarcerated residents are very weakly correlated with the vaccination rates of their
facility’s county, with a correlation coefficient of 0.17.



Appendix C. Significance tests for the differences in rates of full vaccination between
incarcerated residents, prison staff, and general county populations of CDCR
facilities
We next performed significance tests to determine if the rates of full vaccination between
these three populations were significantly different. The Central Limit Theorem states that
the distribution of sample means approximates a normal distribution as the sample size
gets larger, regardless of the population's distribution. This theorem is generally
considered to hold if the sample size is greater than 30. We have 35 CDCR facilities in our
dataset, so the distribution should be approximately normal. By assuming a normal
distribution, we can use a parametric significance test. Since the vaccination rates of the
counties, incarcerated populations, and prison populations of CDCR facilities show
correlation, we used a paired t-test for statistical significance. Using a 5% significance level,
we reject the null hypothesis (meaning that there is no statistically significant difference
between the two groups) if the t-statistic is greater than 1.96, or alternatively, if the p-value
is less than 0.05.

● There was a statistically significant difference in the vaccination rates of CDCR
county populations (M=43.651768, SD=11.254057) and prison staff populations
(M=49.462300, SD=9.675165); t(33)=4.329, p = 0.000.

● There was also a statistically significant difference in the vaccination rates of CDCR
incarcerated populations (M=71.495698, SD=13.454171) and prison staff
populations (M=49.462300, SD=9.675165); t(33) = 8.616, p = 0.000. The incarcerated
are vaccinated at significantly higher rates than staff members.

● There was also a statistically significant difference in the vaccination rates of
incarcerated populations in CDCR facilities (M=71.495698, SD=13.454171) and the
general population of the facility’s county (M=43.651768, SD=11.254057); t(33) =
10.350, p = 0.000.

Appendix D. Exploring differences in vaccination rates between incarcerated
residents, prison staff, and general county populations of CDCR facilities in rural vs.
urban counties

As reported by the CDC, urban regions have been known to have higher rates of
vaccination compared to rural regions, so we compared vaccination rates of CDCR facilities
in rural versus urban counties, as classified by the Rural County Representatives of
California.



It is important to note that there are only 4 counties with CDCR facilities that are
considered to be rural (Amador, Del Norte, Lassen, and Tuolumne), compared to 15 that
are classified as urban.  Among these 15 urban counties, 52.4% of CDCR prison staff are
fully vaccinated on average, with a standard deviation of 6.87 percentage points. In the 4
rural counties, an average of only 36.2% of staff members in CDCR facilities are fully
vaccinated with a standard deviation of 8.72 percentage points.

It is important to note that there are only 4 counties with CDCR facilities that are
considered to be rural (Amador, Del Norte, Lassen, and Tuolumne), compared to 15 that
are classified as urban. Welch’s t-test is considered to be more reliable for samples that do
not have equal variances or sample sizes.

● Using Welch's t-test, the rates of full vaccination for CDCR staff are significantly
different in urban vs. rural counties at a 5% significance level; t = 5.313, p = 0.0105.

● The rates of full vaccination for CDCR incarcerated residents were not found to be
statistically different in urban versus rural counties; t = 0.391, p = 0.7156.

Appendix E. Exploring differences in vaccination rates between incarcerated
residents, prison staff, and state populations
28 states have reported vaccination data for their incarceral facilities, which have been
collected by the UCLA COVID Behind Bars Project.

Of these 28 states, 49.995% of their general populations were fully vaccinated on average.
Incarcerated residents in these states had a mean full vaccination rate of 70.185714%,
while prison staff populations had a mean full vaccination rate of 47.643529%.



The vaccination rates of state and federal prison staff are associated with the vaccination
rate of their state’s general population, with a correlation coefficient of 0.55. Variables with
a correlation coefficient of less than 0.2 are considered to have little to no association. With
a correlation coefficient of 0.15, vaccination rates among prison staff and incarcerated
residents do not seem to be correlated. The vaccination rates of incarcerated residents are
weakly correlated with the vaccination rates of their state’s general population, with a
correlation coefficient of 0.3.

● There was NOT a statistically significant difference in the vaccination rates of general
state populations (M= 49.995000, SD=8.581653) and prison staff populations
(M=47.643529, SD=14.027106); t(27)=1.397, p = 0.183.

● There was also a statistically significant difference in the vaccination rates of the
states’ incarcerated populations (M=70.185714, SD=10.410874) and prison staff
populations (M=47.643529, SD=14.027106); t(27) = 8.616, p = 0.000. The incarcerated
are vaccinated at significantly higher rates than staff members.

● There was also a statistically significant difference in the vaccination rates of
incarcerated populations (M=70.185714, SD=10.410874) and their state’s general
population (M= 49.995000, SD=8.581653); t(27) =, p = 0.000.


