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To the Editor:

In low- and middle-income countries, people living in prisons have up to 30 times the

risk of tuberculosis (TB) compared to the general population.? Upon release, previously
incarcerated individuals may experience progression of undiagnosed or incompletely treated
TB acquired while incarcerated; 23 they may also have higher prevalence of TB risk factors
such as poverty and residence in areas with high TB burden. Individuals with a history

of incarceration may also experience unemployment, unstable housing, substance abuse,
and/or stigma,® which may increase their risk for TB and limit their ability to access

health services.® In Uganda, TB incidence among prisoners is high (955 per 100,000 person-
years),2 but the risk of TB after release is not well described. We compared the prevalence
and geographic distribution of TB among previously incarcerated individuals to the general
population within a single Ugandan community.

This analysis was part of a case-control study in a well-defined area of Kampala, Uganda
(total area 2.2 km?; estimated population 50,000, estimated pulmonary TB prevalence

940 per 100,000 people’). We divided the area into five regions for analysis based on
geographic and sociodemographic proximity. There are no prisons located within the study
area; however, there is a police station where individuals may be held upon arrest pending
payment of fines or transfer to a central prison. From May 2018 through August 2020, we
enrolled adults (=15 years) diagnosed with TB at the four clinics providing TB services
within the study area; each TB patient was matched with two control patients with negative
diagnostic evaluations for TB at the same facility. We also conducted an active case finding
campaign in the study area from February to December 2019, in which we tested more than
12,000 adult residents of the study area for pulmonary TB (regardless of symptoms) using
sputum Xpert MTB/RIF Ultra (Cepheid, Inc., Sunnyvale, CA). Participants with positive
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Xpert results during this campaign were enrolled as cases and matched with one control
resident from the same zone with a negative sputum result.

Our exposure of interest was self-reported history of incarceration, defined as spending

at least one night in prison or police cell. For each region, we calculated the population
prevalence of incarceration-associated TB and the proportion of TB cases and controls who
reported previous incarceration (with corresponding binomial confidence intervals [CI]).
We used log-binomial regression to estimate prevalence ratios for previous incarceration
according to socioeconomic characteristics, stratified by TB case status. We estimated

the association of previous incarceration with TB using conditional logistic regression,
adjusting for age, sex, and region of residence. We used the resulting matched odds ratios
to estimate the population attributable fraction (PAF) of incarceration-associated TB.8 We
used logistic regression adjusted by enrollment location and stratified by region to estimate
region-specific associations between previous incarceration and TB and corresponding
PAFs.

Of 569 enrolled participants, 163 (29%, 95% CI 25-33%) reported previous incarceration.
The duration of incarceration was short (median 4 days, interquartile range 1-32) and
most individuals were released more than a year before study enrollment (n=122, 75%).
Participants enrolled at health facilities were more likely to report previous incarceration
(33%) compared to those enrolled during community case finding (21%, p=0.003).

The following groups of individuals had a higher prevalence of previous incarceration:
people age 35-44 (prevalence ratio [PR] 2.0 [95% CI: 1.1, 3.7] for cases and 2.8 [1.5, 5.2]
for controls, relative to age 18-34) or =45 years old (cases: PR 2.3 [1.2, 4.2]; controls: 1.9
[0.93, 3.8]), men (cases: PR 4.9 [2.6, 9.2]; controls: PR 4.7 [2.8, 7.8]), and those consuming
alcohol at least monthly over the last year (cases: PR 2.4 [1.6, 3.6]; controls: PR 2.7 [1.8,
4.0]). HIV-positive cases were less likely to be previously incarcerated than HIV-negative
cases (PR 0.69 [0.43, 1.1]); this association was not observed among controls (PR 1.1 [0.71,
1.8]). There was no significant association between household income quartile and previous
incarceration.

People with TB were more likely to report previous incarceration (89/225, 40%) than people
without TB (74/344, 22%), including after adjustment for age, sex and region (matched
adjusted prevalence odds ratio: 1.9, 95%Cl: 1.2, 3.1). The prevalence of incarceration-
associated TB ranged from 52 to 294 per 100,000 population (Figure 1, Panel A). In four
out of five regions, participants with TB were more likely than those without TB to report
previous incarceration. (Figure 1, Panel B). The overall population attributable fraction
(PAF) of TB associated with previous incarceration was 26% (95%CI 20-32%) and ranged
from 10% to 37% by region (Figure 1, Panel A).

This study found that 40% of individuals diagnosed with TB in a well-defined community
in Kampala reported previous incarceration, nearly twice as many as TB-negative controls.
While risk of TB is even higher among current inmates in Uganda,? those who have
previously spent time in jail or prison cells — even for a short time — represent an
important and under-recognized population at high risk of TB. Previous studies have
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investigated the prevalence of TB among current inmates,®10 but our analysis demonstrates
that individuals continue to bear a disproportionate burden of TB after release. While longer
durations of incarceration increase the likelihood of acquiring TB in prisons;1! our findings
suggest that having spent time in jail or prison is associated with TB risk even when

those incarcerations were too brief to be the likely location of most TB transmission. Our
results confirm previous findings that being male and consuming alcohol are independently
associated with both incarceration and TB.1912 Qur high PAF estimate suggests that, if

the societal disadvantages experienced by previously incarcerated people could be removed,
a substantial fraction of TB morbidity and mortality might be averted. Furthermore, the
concentration of previously incarcerated individuals with TB in certain regions (even
without a prison nearby) suggests that regionally targeted active case finding may help
identify undiagnosed TB in these communities.

We did not collect data on the type of jails or prisons or the frequency of incarceration for
participants who may have had multiple stays, limiting our ability to understand the social
consequences of incarceration and the potential risk of TB exposure in this population.13.14
Additionally, while our small sample size may lead to imprecision in our estimates, our
inclusion of data from a community-wide active case finding program enabled us to include
not only routinely detected cases but also individuals with undiagnosed prevalent TB.

In conclusion, in this urban Ugandan community, TB among previously incarcerated
individuals is common and geographically heterogeneous. In addition to interventions

in prisons, geographically targeted improvements in TB case detection and/or the social
conditions that promote TB among previously incarcerated individuals may help reduce the
burden of TB.
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Figure 1. Participantsreporting ever spending a night in aprison or jail cell by region of
residence.
Panel A shows the population prevalence (per 100,000 residents) of incarceration-associated

TB (i.e., TB diagnosed among people who reported previous incarceration) by region. The
population attributable fraction (PAF) is also indicated. Panel B shows the proportion of
participants diagnosed with TB (white squares) and matched controls without TB (gray
diamonds) who reported previous incarceration (with 95% binomial confidence intervals) by
region and for the entire study population.
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