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1. Introduction

Tuberculosis is one of the main infectious diseases in the world and represents a
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challenge for public health, especially in countries with low social conditions [1].
The emergence of resistant strains and the close relationship between infections
and housing conditions and access to health services are among the main limita-
tions to its control [1]. In recent years, the Covid-19 pandemic represented an
additional difficulty in accessing diagnosis and treatment [2].

The latent form of the disease represents a major obstacle to controlling the
infection in populations around the globe [1] [2] [3] [4]. In general, there is a
high prevalence in low- and middle-income countries and populations living in
crowded places with poor air circulation [3]. Prison populations represent a
more susceptible group than the common population [4] because of the sanitary
conditions of prisons, associated with overcrowding and poor ventilation of the
spaces where prisoners live, making prisons reservoirs of Mycobacterium tuber-
culosis [1]. Consequently, the general health conditions in prisons are proble-
matic around the world due to various factors as cited previously [ie., crowded
and poorly ventilated spaces, nutritional problems, drug usage, and inadequate
access to medical care] [3].

In summary, tuberculosis still poses a serious public health issue affecting
many regions, particularly low- and middle-income countries; this is due to the
fact that the incidence of tuberculosis is reducing very slowly over the years,
coupled with the fact that its control is confronted by drug-resistant forms of the
disease [1]. Additionally, professionals who deal with incarcerated prisoners are
frankly exposed to the risk of infection, as they share the same environmental
conditions with inmates. Therefore, knowing the incidence of latent TB in these
professionals and the associated factors are necessary to guarantee the managers
of the prison and health systems subsidies for diagnosis, prevention, and treat-
ment actions. This study aimed to perform a systematic review and me-

ta-analysis to determine the LTBI prevalence in prison officers worldwide.

2. Methodology

The systematic review and meta-analysis were reported according to the Pre-
ferred Reporting Items for Systematic Reviews and Meta-Analyses [PRISMA] [5]
and registered on the PROSPERO platform [CRD42023382167].

The Population, Intervention, Comparison, and Outcomes [PICO] model was
adopted to help formulate the research problem [5]. The population [P] was de-
fined as “prison officers,” intervention [I] as “positive result for latent tuberculo-
sis infection,” comparison [C] as “negative results of tests for latent tuberculosis
infection,” and outcomes [O] as “prevalence and factors associated with latent
tuberculosis in prison officers.” Thus, the research question was determined as:
What are the prevalence and factors associated with latent tuberculosis infection
in prison officers?

Eligibility criteria

Table 1 shows the inclusion and exclusion criteria that were applied to all
studies. Thus, only studies that fit the criteria could be elected for this systematic

review. All languages were accepted.
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Table 1. Characteristics and information on prevalence studies of latent tuberculosis and associated factors in correctional offic-

ers.
Author/Year Country Study Design Age/Gender Population Diagnostic Test ~Prevalence Associated Factors
Filipek-Czerska ' 20 - 57 years [M = SD QuantiF?RON—TB 16.6% Chronic diseases [p = 010014];
etal [7] Poland Cross-sectional =36.4 £ 7.9 years] 84 Gold in Tube (14/84] Length of employment in the
’ male and female [QFT-GIT] prison [p = 0.0010]
Use of d t least in life [PR:
Arroyave et al. . 20 - 41 years; Tuberculin Skin 48.4% se of drugs at least once in life |
Colombia cohort . . 155 1.75; 95% CI 1.42 - 2.15]; Gender
[8] Masculino e feminino Test [TST] [75/155]
male [PR: 2.16; IC 95% 1.01 - 4.62]
Contact with inmate [OR = 2.12,
95% CI 1.21 - 3.71]; Male gender
[OR = 1.97, 95% CI 1.19 - 3.27];
Between 30 and 39 years [OR = 2.98,
Nogueira et al. X . 18 - 60 or older; Tuberculin Skin 37.6% 95% CI 1.34 - 6.63]; 40 to 49 years
Brazil Cross-sectional 945
[9] Male and female Test [TST] [356/945] [OR =4.32,95% CI 1.94 - 9.60]; 50
to 59 years [OR = 3.98, 95% CI 1.68
- 9.43]; Non-white ethnicity [OR =
1.89, 95% CI 1.29 - 2.78]; Smoker
[OR = 1.64, 95% CI 1.05 - 2.55]
18 - 50 or older; Tuberculin test positivity and
Bussato et al. . . mean age of 38.6 Tuberculin Skin 27.9%  region [OR = 6.6 [1.3 - 50.9]; p <
Brazil Cross-sectional 114 .
[2017] [12] years. Test [TST] [12/43] 0.05]. Length of employment in the
Male and female prison [15.3 vs. 4.1 years] [p = 0.01]

Smoking [Adjusted OR [95% CI] -

1.94 [1.17 to 3.22]; p = 0.01] Length
[mea age of 30 years, Tuberculin Skin 81% [ ° i lp . I Leng
IQR 26 - 42]; 420 Test [TST] (340/420] of employment in the prison [>12
’ months] [Adjusted OR [95% CI] -

Male and female
4.95 [1.54 to 15.93]; p = 0.007]

21 e 64 years
Al-Darraji et al.

1] Malaysia Cross-sectional

Research information and strategies

A search for studies in the format of scientific articles published in the last 10
years on the subject of latent tuberculosis infection, specifically among prison
officers, was carried out. The digital search was performed in four databases
[PubMed, WoS, BVS, and Embase]. Identification of studies in each database
was performed using the combinations of terms: [“latent tuberculosis” OR “tu-
berculosis”] AND [“correctional officers” OR “prison staff” OR “prison em-
ployees”] AND [“prevalence” OR “risk factor”].

Searches were performed on November 8, 2022, in the PubMed, WoS, and
BVS databases and on November 22, 2022, in the Embase database. We consi-
dered all observational studies that reported sufficient data to calculate LTBI
prevalence, without language restriction, age, or gender. Case reports and series
were excluded because they were unable to provide the denominator for calcu-
lating prevalence. References of included articles were examined as potential
sources for additional studies, and duplicate studies were manually excluded.
Titles and abstracts of the studies were evaluated by applying the inclusion and
exclusion criteria. Subsequently, the selected studies were read in full, and the
eligibility criteria were applied again.

Selection of studies
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The studies accepted for evaluation were those involving investigations into
the prevalence of latent tuberculosis infection in prison officers and, preferably,
those that also evaluated the factors associated with the infection. All studies that
met these characteristics and followed the inclusion and exclusion factors were
considered.

Data collection

After selection, the articles were compiled in electronic spreadsheets [Micro-
soft Excel 365"] and duplicates were removed. The selection of articles based on
title and abstract was carried out independently by two reviewers [T.P.M. and
G.H.B.S.], with disagreements addressed through discussions with other re-
searchers [L.S.0. and L.E.D.EF.] to reach a consensus. Subsequently, the final in-
clusion of the articles was decided based on the full texts evaluated indepen-
dently by the two authors. The following data were extracted from the included
articles: author’s name, year of publication, country [where the study was carried
out], study design, age and gender, study population, type of tests used, preva-
lence, and associated factors. A consensus and/or evaluation by a third judge was
sought in the comparison of the extracted results in case of divergence.

Risk of bias

The quality assessment tool “Quality Assessment Tool for Observational Co-
hort and Cross-Sectional Studies,” developed by the National Heart, Lung, and
Blood Institute [6], was used. In this step, two independent researchers [T.P.M.
and G.H.B.S.] evaluated the risk of bias. Fourteen points of possible bias were
evaluated for each study, such as the clarity in exposing the objectives, the clear
definition of the study population, the justification of the sample size, and the
time window to observe the effect. In addition, we also evaluated whether the
study participation rate within the populations was at least 50%, whether the
participants were chosen from the same sample and the exclusion criteria ap-
plied equally to all, whether the exposure of interest was defined before obtain-
ing the results, and whether the outcome measure was clearly defined and ap-
plied consistently for all study participants. From the evaluation, the articles
were classified as good, regular, or bad, considering the details of each study and
making a critical evaluation.

Effect measures

Prevalence data for all articles, odds ratio [OR], prevalence ratio [PR], corres-
ponding confidence interval [95% CI], and significance levels [p-value] were
collected. Subsequently, the data from the studies were standardized to carry out
statistical analyses.

Synthesis methods and reporting bias

The software Stata 15 was used to perform the meta-analysis. The reporting
bias test could not be performed due to the low number of articles included, and
the use of these techniques is recommended for meta-analyses with ten studies
or more, as recommended in the literature [7].

Assessing the certainty of the evidence

The GRADE [Grading of Recommendations, Assessment, Development, and
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Identification

Screening

Evaluation] tool was used to assess the primary outcomes [framework metho-
dology] [8]. The author [L.SO.] assessed the certainty of the evidence and
another author reviewed it [L.E.D.F].

Data analysis

The software [STATA/SE 12.1, StataCorp, College Station, TX, USA] was used
for data analysis. Random effects meta-analysis using the “metaprop” command
was used to calculate pooled LTBI prevalence and 95% confidence interval [CI].
I* was calculated to assess effect size homogeneity across studies. According to
the availability of data from the studies, we evaluated that the subgroups “smok-
ing” and “males” could be formed for sensitivity analysis. Subgroups were used

to assess differences in the prevalence of latent tuberculosis.

3. Results

Selection of studies

The search strategy in the databases and the gray literature search resulted in a
total of 414 studies. Five studies [9] [10] [11] [12] [13] were selected after inde-
pendently screening and duplicate selection to compose this review [Figure 1].

Among the studies found in the databases, four were read in full and included

[9] [11] [12] [13] while one was selected from the gray literature [10]. Among

Identification of studies via databases and registers

] [ Identification of studies via other methods ]

Records identified from:
Regional Portal BVS (n=04)
Web of Science (n=22)
PubMed (n=25)

Embase (n =353)
Total Databases (n = 04)
Registers (n =404 )

|

> Citation searching (n =10)

Records removed before screening:
Duplicate records removed (n

=21) Records identified from:

Records marked as ineligible by
automation tools (n=0)
Records removed for other
reasons (n=0)

}

Records screened

Records excluded**
(n=379)

(n=383)
|

Reports not retrieved because

published more than 10 years
Reports sought for retrieval | Reports not retrieved Reports sought for retrieval ago ((n = 06). Reports not
(n=04) e (n=0) (n=02) ’ retrieved not directly related to
i i the topic (>10y) (n=01)
Reports assessed for eligibilit = Reports assessed for eligibilit Reports excluded:
(n E 04) ¢ i »| Reports excluded: (n =0) (n E 01) ¢ Y > Study with unclear methods
that did not match this

Studies included in review
(n=04)

Reports of included studies
(n=01)

research’s central theme (n
=01)

A

Figure 1. Flow Diagram PRISMA [2020] about studies of ILTB. Source: Adapted from PRISMA 2020. From: Page MJ, McKenzie
JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting
systematic reviews. BMJ 2021; 372:n71. doi: 10.1136/bmj.n71. For more information, visit: http://www.prisma-statement.org/

Adapted from PRISMA 2020.
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the studies found in the gray literature, six were excluded for not meeting the
criteria of having been published in the last ten years [14]-[19], one was ex-
cluded because it consisted of a systematic review [20], one was excluded be-
cause it did not directly address latent tuberculosis [21], and one was excluded
because it was a conference abstract that did not meet the quality criteria due to
lack of information [22].

Characteristics of the studies included in the review

The studies included in the review totaled a sample of 1718 prison officers,
which were included for the systematic review and sensitivity analyses. The par-
ticularities of each study can be verified in the characteristics table of the in-
cluded studies [Table 1].

Two out of the five articles were conducted in Brazil and the others in Colom-
bia, Poland, and Malaysia. One of them was a cohort study [10] whereas the
others consisted of cross-sectional studies. None of them made gender restric-
tions among the participants. Among the methods used for diagnosis, only one
used the quantiFERON-TB Gold in Tube test [9] and the others used the tuber-
culin skin test [PPD]. All presented values of the prevalence of latent tuberculo-
sis infection in prison officers and the associated factors [Table 1]. Regarding
the statistical analyses, the associated factors were shown by the articles with
standardized effect measures [percentage, OR, CI, and p-value], except for one
article [10], which presented the prevalence ratio [PR] value for the associated
factor “males,” which was standardized to perform the statistical analyses.

Quality of the studies included in the meta-analysis

Only one study Oliveira et al [22] was classified as poor [Supplementary Ta-
ble S1], as it had a lot of incomplete information and did not meet the minimum
requirements of the systematic reviews and, therefore, it was removed from the
analyses. The other studies were classified as good.

According to the analysis tool, question 10 “Was the exposure assessed more
than once over time?” should be answered as “no” in cross-sectional studies, as it
does not apply to this study design, justifying the reason why the articles re-
ceived the “NO” classification. Therefore, this application did not reduce the
quality of the studies.

Nogueira ef al. [11] mentioned that 49.4% of employees attended and agreed
to participate in the study, totaling a tuberculin test reading in 945 professionals,
which is a high sample number and justifies its good quality category.

Importantly, for questions 13 “Was loss to follow-up after baseline 20% or
less?” and 14 “Were key potential confounding variables measured and adjusted
statistically for their impact on the relationship between exposure and outcome”
of the quality assessment, studies Filipek-Czerska et al [9], Nogueira et al [11],
Busatto et al. [12], Oliveira et al. [22], and Al-Darraji et al [13] had a cross-sectional
design, which made it impossible to verify the same sample at two-time points
[beginning and end], as cross-sectional studies analyze only one-time point.

Sensitivity analysis of LTBI prevalence
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Figure 2 shows the effect estimate calculated to determine the overall preva-
lence of global LTBI.

Data for the “smoking” subgroup were extracted from studies by Nogueira et
al [11] and Al-Darraji et al [13] and those for the “males” subgroup were ex-
tracted from Nogueira et al. [11] and Arroyave et al [10]. Figure 3 and Figure 4
show the prevalence of latent tuberculosis in the subgroups.

Assessment of certainty of the evidence

The certainty analysis of the evidence of the estimated effect of the LTBI pre-
valence in prison officers was considered moderate due to confounding factors,
low for the effect of smoking estimation, and moderate for males. Table 2 shows
these results.

Associated factors

Table 1 shows the factors associated with LTBI. An evaluation of the length of
service was observed by Al-Darraji et al [13], Busatto et al [12] and Filipek-
Czerska et al. [9], who pointed to a significant prevalence of LTBI in criminal
police officers with longer years of service despite the difference in the evalua-

tion methodology. Table 3 shows the data for comparison.

%

Study ES (95% Cl) Weight
1 —_— ! 0.17 (0.10,0.26)  7.08
1
2 —— 0.48 (0.41,0.56)  7.26
3 3 X 0.38 (0.35,0.41)  47.16
1
4 S 3 0.28 (0.21,0.37)  6.61
5 —+-0.81(0.77,0.84)  31.88
Overall (12 = 0.00%, p =.) @ 0.50 (0.48, 0.52)  100.00
f T t T ]
-0.5 0 0.5 1 15

Figure 2. General assessment of the prevalence of latent tuberculosis in prison police officers.
1—Filipek-Czerska et al. [7]; 2—Arroyave et al. [8]; 3—Nogueira et al. [9]; 4—Bussato et al. [12];
5—Al-Darraji et al. [11].

%

Study or (95% ClI) Weight
1 — 1.64 (1.05, 2.55) 56.56
2 —_— 1.94 (1 17, 3.22) 43.44
Overall, IV (12 = 0.00%, p = 0.625) <> 1.76 (1.26, 2.46) 100.00
T . T
0.25 1 4

Figure 3. Sensitivity analysis for the prevalence of latent tuberculosis in smokers. 1—Nogueira
et al. [9]; 2—Al-Darraji et al [11].
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%

Study or (95% Cl) Weight
1 - 2.82 (0.86, 9.31) 15.26
2 — 1.97 (1.19, 3.27) 84.74
Overall, IV (I2 = 0.0%, p = 0.587) Q 2.08(1.31,3.31)  100.00
T T
0.125 1 8

Figure 4. Sensitivity analysis for the prevalence of latent tuberculosis in males. 1—Nogueira et
al. [9]; 2—Al-Darraji et al [11]; OR = odds ratio; CI = confidence interval.

Table 2. Assessment of the certainty of the evidence.

Certainty assessment Effect
Number of
um ‘er ° Relative Absolute Certainty
Outcome studies
[95% CI] [95% CI]
0.5 1.00 -- per 100 P @)
[0.48 - 0.52] [from -- to --] Moderate
Overall Prevalence 5
-- per 100
[from -- to --]
OR 1.76 0 fewer per 100 oD
Smokers 2
[1.26 to 2.46] [from O fewer per O less] Low
2.08 2 fewer per 1.000 [Y1'@)
Male 2

[1.31 - 3.31] [de 4 fewer to 1less] Moderate

CI: Confidence interval; OR: Odds ratio. Observations: The results of the study by
Al-Darraji et al. [11] with a prevalence higher than 50% were identified as a confounding
factor, since there was a serious discrepancy from the other studies, which ended up in-
creasing the result of the estimate.

Table 3. Prevalence of latent tuberculosis in prison police officers according to length of

service.
Authors/year Total Participants Working Time p value
Filipek-Czerska et al. [7] [2021] 84 >16 years p =0.0010
Bussato et al [12] [2017] 43 15.3 years p=0.01
Al-Darraji et al. [11] [2015] 420 >12 months p = 0.007

4. Discussion

This study determined the LTBI prevalence and associated factors at global le-
vels since studies from several countries were selected to compose the systematic
reviews. We found an overall LTBI ratio of 50% [95% CI: 48 - 52].

According to Pai et al [21], the use of the quantiFERON-TB Gold in Tube test
for the diagnosis of latent tuberculosis has gained popularity mainly in high-income

countries, which is consistent with what was found in our results, as only the
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study by Filipek-Czerska et al [9], developed in Poland, used it. According to
Pai et al [21], both the quantiFERON-TB Gold in Tube and the Tuberculin Test
are acceptable despite having low predictive value for progression to active tu-
berculosis. The author also mentions the theoretical risk that the result of the
tuberculin skin test might be affected by the BCG vaccine, especially if the vac-
cine has been applied several times. However, Al-Darraji et al [13] mentioned
that the Centers for Disease Control and Prevention recommend the interpreta-
tion of the tuberculin test regardless of the history of BCG vaccination.

Grenzel et al [20] conducted a systematic review that evaluated active and la-
tent tuberculosis among prison staff and found a mean prevalence rate of 26%
for latent tuberculosis infection and up to 44% in countries with a high load. The
research included studies spanning from 1997 to 2017, while our research in-
cluded studies from 2012 to 2022. Moreover, only one study among those ana-
lyzed by these authors had not used the tuberculin skin test, as in our review.

The meta-analysis for the general LTBI prevalence presented no significant
result and we cannot rule out that professionals who work in prisons are at
higher risk of being infected with M. tuberculosis, as the prevalence of the dis-
ease among inmates is much higher than that of the population in general [23].
Furthermore, according to Nogueira et al [11], professionals who have direct
contact with detainees present a higher risk of becoming infected with M. tu-
berculosis.

A comparison with the other studies shows a discrepancy in the results by
Arroyave et al [10], with 48% of ILTB in two male prisons in Colombia, and
Al-Darraji et al. [13], with 81% infection in Malaysia’s largest prison. According
to the authors, the high LTBI prevalence among prison officers in Malaysia and
Colombia can be attributed to several factors, such as length of stay in prison,
location with high occupational risk, overcrowding, and lack of evidence-based
tuberculosis control programs, leading to large reservoirs of the disease and in-
creasing transmission between prisoners and staff [10] [13]. In addition to these
factors, there is the contribution of smoking and low rates of screening of detai-
nees and prison officers [3]. According to Binswanger ef al [19], screening for
latent tuberculosis among correctional officers was inconsistent even in the
United States, with only 52% of prisons having a written policy on testing offic-
ers.

According to the studies integrated for analyses, the smoking factor is posi-
tively related to latent tuberculosis infection [OR = 1.76; 95% CI = 1.26 - 2.46]
[Figure 3]. This result suggests that prison officers who smoke have a higher
LTBI prevalence. The male factor was also positively related to the higher LTBI
prevalence among prison officers [OR = 2.08; 95% CI = 1.31 - 3.31].

The prevention of tuberculosis crises in prison officers in prisons and neigh-
boring communities depends on the motivation and financial investment of the
countries. A recent article concluded that there is robust evidence from around
the world pointing to the need, feasibility, and methods of dealing with tubercu-

losis in prisons. Therefore, they should carry out screening on entry and exit and
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routinely on prisoners and staff, regardless of the existence of symptoms [3],
given the prevalence rate of LTBI in prison officers, as shown in this systematic
review.

Strengths and weaknesses of the study

Some limitations regarding the included studies are that they are mostly
cross-sectional studies [only one cohort]. Therefore, although they have a good
quality in terms of methodology, they only evaluated the prevalence, without
being able to differentiate when the infection occurred.

The certainty of moderate evidence for the non-significant LTBI prevalence in
prison officers is justified because most studies have a prevalence of less than
50%. However, the prevalence was higher than 50% in the study by Al-Darraji et
al [13], which contributed to an increase in the mean estimate of the effect, thus
acting as a potential confounding factor. Therefore, future studies may modify
the estimate of the effect and change the confidence of the evidence [24].

The certainty of the evidence of the prevalence rate of LTBI in smoking prison
officers was low, that is, it had a weak association, showing that future studies
may modify the confidence in the estimate of the effect of this analysis [Figure
3] [24]. In addition, it is worth mentioning that the associated factor “males”
had a high magnitude of effect and association of the moderate evidence. How-
ever, it should be considered that males are prevalent in prisons, which favors

infection by diseases compared to females [25].

5. Conclusion

LTBI in prison officers occurs with variable prevalence across the world, with
the highest values in Malaysia. LTBI reactivation is responsible for a large pro-
portion of active TB cases. Prison officers have a higher risk of contact with
Mpycobacterium tuberculosis than the general population, given the vulnerability
of the daily routine of their activities in the prison environment. Therefore, pre-
ventive measures and the rapid and accurate diagnosis of new cases should be
emphasized to ensure tuberculosis control, mainly among risk groups such as

prison officers.

Acknowledgements

We would like to acknowledge that this research was funded by resources from
the Araucaria Foundation and the Secretary of Science (FUNDACAO) and
Technology of Parana (SETT).

Limitations

The variability in sample size across studies may have affected the prevalence

and heterogeneity observed among studies.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this paper.

DOI: 10.4236/0jrd.2024.141002

21 Open Journal of Respiratory Diseases


https://doi.org/10.4236/ojrd.2024.141002

T. P. Moreira et al.

References

(1]

(3]

(4]

(8]

(10]

(11]

(12]

(13]

(14]

Dara, M., Acosta, C.D., Melchers, N.V.S.V., Al-Darraji, H.A.A., Chorgoliani, D.,
Reyes, H., et al (2015) Tuberculosis Control in Prisons: Current Situation and Re-
search Gaps. International Journal of Infectious Diseases, 32, 111-117.
https://doi.org/10.1016/].ijid.2014.12.029

World Health Organization (2022) Global Tuberculosis Report 2022.
https://www.who.int/teams/global-tuberculosis-programme/tb-reports
Charalambous, S., Velen, K., Rueda, Z., Croda, J., Herce, M.E., Shenoi, S.V., et al.
(2023) Scaling up Evidence-Based Approaches to Tuberculosis Screening in Prisons.
The Lancet Public Health, 8, e305-e310.
https://doi.org/10.1016/S2468-2667(23)00002-6

Placeres, A.F., de Almeida, Soares, D., Delpino, F.M., Moura, H.S.D., Scholze, A.R.,
Dos Santos, MLS., et al (2023) Epidemiology of TB in Prisoners: A Metanalysis of
the Prevalence of Active and Latent TB. BMC Infectious Diseases, 23, Article No.
20. https://doi.org/10.1186/s12879-022-07961-8

Page, M.]., Moher, D., Bossuyt, P.M., Boutron, 1., Hoffmann, T.C., Mulrow, C.D., et
al. (2021) PRISMA 2020 Explanation and Elaboration: Updated Guidance and Ex-
emplars for Reporting Systematic Reviews. BMJ, 372, n160.
https://doi.org/10.1136/bmj.n160

NHLBI NH Lung, and Blood Institute (2021) Quality Assessment Tool for Observa-
tional Cohort and Cross-Sectional Studies.

https://www.nhlbi.nih.gov/health-pro/guidelines/in-develop/cardiovascular-risk-re

duction/tools/cohort

Galvio, T.F. and Pereira, M.G. (2014) RevisOes sistemdticas da literatura: Passos
para sua elaboragao. Epidemiologia e Servigos de Saiide, 23, 183-184.
https://doi.org/10.5123/S1679-49742014000100018

Balshem, H., Helfand, M., Schiinemann, H.J., Oxman, A.D., Kunz, R., Brozek, J., et
al. (2011) GRADE Guidelines: 3. Rating the Quality of Evidence. Journal of Clinical
Epidemiology; 64, 401-406. https://doi.org/10.1016/j.jclinepi.2010.07.015

Filipek-Czerska, A., Karczewski, J.K. and Gladysz, I. (2021) Latent Tuberculosis In-
fection in the Polish Prison Staff. Medycyna Pracy, 72, 415-422.
https://doi.org/10.13075/mp.5893.01110

Arroyave, L., Keynan, Y., Sanchez, D., Lopez, L., Marin, D., Posada, M., et al (2019)
Guards in Prisons: A Risk Group for Latent Tuberculosis Infection. journal of Im-
migrant and Minority Health, 21, 578-585.
https://doi.org/10.1007/s10903-018-0746-1

Nogueira, P.A., Abrahdo, RM.C.M., Galesi, V.M.N. and Ldpez, R.V.M. (2018)
Tuberculose e infec¢do latente em funciondrios de diferentes tipos de unidades
prisionais. Revista de Satide Puiblica, 52, Article No. 13.
https://doi.org/10.11606/S1518-8787.2018052007127

Busatto, C., Nunes, L.S., Valim, A.R.M., Valen¢a, M.S., Krug, S.F., Becker, D., et al.
(2017) Tuberculosis among Prison Staff in Rio Grande do Sul. Revista Brasileira de
Enfermagem, 70, 370-375. https://doi.org/10.1590/0034-7167-2016-0012

Al-Darraji, H.A.A., Tan, C., Kamarulzaman, A. and Altice, F.L. (2015) Prevalence
and Correlates of Latent Tuberculosis Infection among Employees of a High Secu-
rity Prison in Malaysia. Occupational and Environmental Medicine, 72, 442-447.
https://doi.org/10.1136/0emed-2014-102695

Steenland, K., Levine, A.]., Sieber, K., Schulte, P. and Aziz, D. (1997) Incidence of

DOI: 10.4236/0jrd.2024.141002

22 Open Journal of Respiratory Diseases


https://doi.org/10.4236/ojrd.2024.141002
https://doi.org/10.1016/j.ijid.2014.12.029
https://www.who.int/teams/global-tuberculosis-programme/tb-reports
https://doi.org/10.1016/S2468-2667(23)00002-6
https://doi.org/10.1186/s12879-022-07961-8
https://doi.org/10.1136/bmj.n160
https://www.nhlbi.nih.gov/health-pro/guidelines/in-develop/cardiovascular-risk-reduction/tools/cohort
https://www.nhlbi.nih.gov/health-pro/guidelines/in-develop/cardiovascular-risk-reduction/tools/cohort
https://doi.org/10.5123/S1679-49742014000100018
https://doi.org/10.1016/j.jclinepi.2010.07.015
https://doi.org/10.13075/mp.5893.01110
https://doi.org/10.1007/s10903-018-0746-1
https://doi.org/10.11606/S1518-8787.2018052007127
https://doi.org/10.1590/0034-7167-2016-0012
https://doi.org/10.1136/oemed-2014-102695

T. P. Moreira et al.

[15]

[16]

(17]

(18]

[19]

(20]

(21]

(22]

(23]

(24]

(25]

Tuberculosis Infection among New York State Prison Employees. American Journal
of Public Health, 87, 2012-2014. https://doi.org/10.2105/AJPH.87.12.2012

Jochem, K., Tannenbaum, T.N. and Menzies, D. (1997) Prevalence of Tuberculin
Skin Test Reactions among Prison Workers. Canadian Journal of Public Health, 88,
202-206. https://doi.org/10.1007/BF03403888

Kachisi, G.S., Harries, A.D., Kemp, J.R. and Salaniponi, F.M. (2002) High Incidence
of Tuberculosis in Prison Officers in Zomba, Malawi. Malawi Medical Journal, 14,
17-18.

Nogueira, P.A., Abrahdo, RM.C.M. and Galesi, V.M.N. (2011) Infec¢do tuberculosa
latente em profissionais contatos e ndo contatos de detentos de duas penitenciarias do
estado de Sao Paulo, Brasil, 2008. Revista Brasileira de Epidemiologia, 14, 486-494.
https://doi.org/10.1590/S1415-790X2011000300013

Russkikh, O.E. and Mikhailov, M.V. (2008) Incidence of Tuberculosis in Officials
from Penitentiaries of the Republic of Udmurtia. Problemy Tuberkuleza i Boleznei
Legkikh, 3, 18-19.

Binswanger, I.A., O’Brien, K., Benton, K., Gardner, E.M., Hirsh, J.M,, Felton, S., et
al. (2010) Tuberculosis Testing in Correctional Officers: A National Random Survey
of Jails in the United States. The International Journal of Tuberculosis and Lung
Disease, 14, 464-470.

Grenzel, M.L., Grande, A.]., Paniago, A.M.M., Pompilio, M.A., Oliveira, S.M.V.L.
and Trajman, A. (2018) Tuberculosis among Correctional Facility Workers: A Sys-
tematic Review and Meta-Analysis. PLOS ONE, 13, 0207400.
https://doi.org/10.1371/journal.pone.0207400

Pai, M. and Banaei, N. (2013) Occupational Screening of Health Care Workers for
Tuberculosis Infection: Tuberculin Skin Testing or Interferon-Release Assays? Oc-
cupational Medicine, 63, 458-460. https://doi.org/10.1093/occmed/kqt105

Oliveira, S.M.V.L., Lemos, E.F., Castro, L.S., Motta-Castro, A.R.C., Bandeira, L.M.,
Puga, M.A.M.,, et al. (2017) Infecgdo Latente por Tuberculose em Trabalhadores do
Sistema Prisional. Anais do congresso da sociedade brasileira de medicina tropical

2017, Anais eletronicos. Campinas, Galod.
https://proceedings.science/medtrop/trabalhos/infeccao-latente-por-tuberculose-em
-trabalhadores-do-sistema-prisional?lang=pt-br

Navarro, P.D., Almeida, LN., Kritski, A.L., Ceccato, M.G., Maciel, M.M.D.,
Carvalho, W.S., et al. (2016) Prevalence of Latent Mycobacterium tuberculosis In-
fection in Prisoners. Jornal Brasileiro de Pneumologia, 42, 348-355.
https://doi.org/10.1590/S1806-37562016000000001

Brasil. Ministério da Saude (2014) Methodological Guideline: GRADE Sys-
tem—Manual Graduation Quality of Evidence and Strength of Recommendation

for Decision Making Process in Health.
https://bvsms.saude.gov.br/bvs/publicacoes/diretrizes metodologicas sistema grad
epdf

Melo, R.L.B., Santos, A.A.P., Tavares, C.M., Santos, E.O., Santos, V.B. and Santos,
W.B. (2022) Anidlise epidemioldgica dos casos novos de tuberculose em uma
populagio privada de liberdade no Nordeste brasileiro. Research, Society and De-
velopment, 11, €22411124903. https://doi.org/10.33448/rsd-v11i1.24903

DOI: 10.4236/0jrd.2024.141002

23 Open Journal of Respiratory Diseases


https://doi.org/10.4236/ojrd.2024.141002
https://doi.org/10.2105/AJPH.87.12.2012
https://doi.org/10.1007/BF03403888
https://doi.org/10.1590/S1415-790X2011000300013
https://doi.org/10.1371/journal.pone.0207400
https://doi.org/10.1093/occmed/kqt105
https://proceedings.science/medtrop/trabalhos/infeccao-latente-por-tuberculose-em-trabalhadores-do-sistema-prisional?lang=pt-br
https://proceedings.science/medtrop/trabalhos/infeccao-latente-por-tuberculose-em-trabalhadores-do-sistema-prisional?lang=pt-br
https://doi.org/10.1590/S1806-37562016000000001
https://bvsms.saude.gov.br/bvs/publicacoes/diretrizes_metodologicas_sistema_grade.pdf
https://bvsms.saude.gov.br/bvs/publicacoes/diretrizes_metodologicas_sistema_grade.pdf
https://doi.org/10.33448/rsd-v11i1.24903

T. P. Moreira et al.

Supplementary

Supplementary Table S1. Quality assessment “Quality Assessment Tool for Observational Cohort and Cross-Sectional Studies”.

Study quality
Questions
1° 2° 3° 4° 5° 6°
1. Was the research question or objective in this paper clearly stated? Yes Yes Yes Yes Yes Yes
2. Was the study population clearly specified and defined? Yes Yes Yes Yes No Yes
3. Was the participation rate of eligible persons at least 50%? Yes Yes  No*™™  Yes No No

4. Were all the subjects selected or recruited from the same or similar
populations [including the same time period]? Were inclusion and

. o . . . Yes Yes Yes Yes No Yes
exclusion criteria for being in the study prespecified and applied

uniformly to all participants?

5. Was a sample size justification, power description, or variance and
. : Yes Yes Yes Yes No Yes
effect estimates provided?

6. For the analyses in this paper, were the exposure[s] of interest
. 4 pap . P [s] No** Yes No** No** No** No**
measured prior to the outcome[s] being measured.

7. Was the time frame sufficient so that one could reasonably expect to
L . . No** Yes No** No** No** No**
see an association between exposure and outcome if it existed?

8. For exposures that can vary in amount or level, did the study examine

different levels of the exposure as related to the outcome [e.g., categories Yes Yes Yes Yes Yes Yes
of exposure, or exposure measured as continuous variables]?

9. Were the exposure measures [independent variables] clearly defined,

Yes Yes Yes No Yes
valid, reliable, and implemented consistently across all study participants?

10. Was the exposure[s] assessed more than once over time? No** Yes No**  No** No** No**

11. Were the outcome measures [dependent variables] clearly defined,

Y Y Y N Y
valid, reliable, and implemented consistently across all study participants? s s s © s

12. Were the outcome assessors blinded to the exposure status of
o NR NR NR NR NR NR
participants?*

13. Was loss to follow-up after baseline 20% or less? N.A Yes N.A N.A N.A Yes

14. Were key potential confounding variables measured and adjusted
statistically for their impact on the relationship between exposure[s] N.A Yes N.A N.A N.A N.A
and outcome([s]?

Quality Rating [Good, Fair, or Poor] Good Good Good Good Poor Good

Note: CD, cannot determine; NA, not applicable; NR, not reported.
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