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ARTICLE INFO ABSTRACT

Keywords: Background: Diabetes mellitus presents significant public health challenges worldwide. While its prevalence and
Diabetes management in the general population have been extensively studied, comprehensive research on diabetes
Prison

among incarcerated individuals is lacking. This study aims to conduct a systematic review and meta-analysis to
determine the prevalence of diabetes within the prison population.

Prevalence . . . . . . . . .
Meta-analysis Methods: The systematic review included studies reporting on the prevalence of diabetes in prison populations.
Public health Searches were conducted in PubMed, Web of Science, and EMBASE from 2000 to November 4, 2023, with an
update on December 15, 2023. Nested Knowledge web software was utilized for screening and data extraction.
Quality assessment was conducted using the JBI tool. A meta-analysis was performed using a random-effects
model in R software version 4.3.

Resuits: Thirty-three studies were included, encompassing 807,617 participants, with 67,291 reported as patients
with diabetes. The pooled prevalence of diabetes in prison populations was found to be 7.1% (95% CI: 4.9% to
10.1%), exhibiting high heterogeneity (1> = 100%). Subgroup analysis revealed significant geographical vari-
ability: the United States had a prevalence of 9% (95% CI: 4 %to 17 %), Italy 5% (95% CI: 0% to 40 %), Iran 10%
(95% CI: 7 % to 15 %), and Egypt 21% (95% CI: 14% to 28 %). Notable variations in prevalence were also

Incarceration

* Corresponding author.

E-mail addresses: shilpa.gaidhane@dmiher.edu.in (S. Gaidhane), sorabh.lakhanpal@lpu.co.in (S. Lakhanpal), Slrshaidat@sidra.org (S. Irshaidat), b.suhas@
jainuniversity.ac.in (S. Ballal), Mahakshit.Bhatl @nimsuniversity.org (M. Bhat), shilpa2410.research@cgcjhanjeri.in (S. Sharma), sarveshrustagi@uumail.in
(S. Rustagi), nazlikhatib@dmiher.edu.in (M. Nazli Khatib), sunilkumarmishra.geims@geu.ac.in (S. Kumar Mishra), habuserhan@hamad.qa (H. Abu Serhan),
padhi.bijaya@pgimer.edu.in (B.K. Padhi).

! Equal contributions.

https://doi.org/10.1016/j.jcte.2024.100374
Received 23 January 2024; Received in revised form 8 September 2024; Accepted 28 October 2024

Available online 22 November 2024
2214-6237/© 2024 Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


mailto:shilpa.gaidhane@dmiher.edu.in
mailto:sorabh.lakhanpal@lpu.co.in
mailto:SIrshaidat@sidra.org
mailto:b.suhas@jainuniversity.ac.in
mailto:b.suhas@jainuniversity.ac.in
mailto:Mahakshit.Bhat1@nimsuniversity.org
mailto:shilpa2410.research@cgcjhanjeri.in
mailto:sarveshrustagi@uumail.in
mailto:nazlikhatib@dmiher.edu.in
mailto:sunilkumarmishra.geims@geu.ac.in
mailto:habuserhan@hamad.qa
mailto:padhi.bijaya@pgimer.edu.in
www.sciencedirect.com/science/journal/22146237
https://www.elsevier.com/locate/jcte
https://doi.org/10.1016/j.jcte.2024.100374
https://doi.org/10.1016/j.jcte.2024.100374
http://creativecommons.org/licenses/by-nc-nd/4.0/

M. Shabil et al.

Journal of Clinical & Translational Endocrinology 39 (2025) 100374

observed in countries like France, Australia, Taiwan, India, the UK, Spain, Brazil, and Sub-Saharan Africa. An LFK
index of —3.3 indicated the presence of publication bias.

Conclusion: The study reveals that diabetes mellitus is a significant health concern in prisons, with a prevalence of
7.1%, comparable to that in the general population. The marked variability across studies indicates the chal-
lenges of diabetes management in correctional settings. These findings highlight the need for tailored healthcare
strategies, considering prisons’ unique challenges and risk factors.

Introduction

Diabetes Mellitus, a chronic metabolic disorder characterized by
elevated blood glucose levels, has become a significant public health
concern worldwide [1]. According to the International Diabetes Feder-
ation, approximately 463 million adults were living with diabetes in
2019, a number projected to increase to 700 million by 2045 [2]. This
condition, often linked with long-term complications affecting various
organs, poses substantial challenges to healthcare systems globally.
While there has been extensive research on diabetes in the general
population, leading to a better understanding of its epidemiology, risk
factors, and management strategies, certain subpopulations, such as
incarcerated individuals, have not been studied as thoroughly. This lack
of attention is critical considering the unique health challenges in the
prison environment, including limited healthcare access, a high preva-
lence of risk behaviors, and increased stress levels, all of which can
exacerbate chronic conditions like diabetes [3].

The prevalence of diabetes among prisoners is an area that has

Table 1
Characteristics of included studies.

yielded intriguing findings. For instance, a cross-sectional study in Sub-
Saharan Africa reported a diabetes prevalence of 9.4 % among inmates
[4]. In the United States, approximately 9 % of the incarcerated popu-
lation is estimated to have been diagnosed with diabetes, slightly lower
than the general population rate of 10.5 % [5]. Another study high-
lighted that nearly 80,000 inmates in U.S. correctional institutions have
diabetes, equating to a prevalence of 4.8 % [6]. The relationship be-
tween incarceration and diabetes is particularly significant for several
reasons. The prison environment can greatly impact the management
and progression of diabetes due to factors such as different dietary op-
tions, limited exercise opportunities, heightened stress, and varying
levels of medical care access compared to the outside community [7].
Additionally, the prevalence of diabetes risk factors, like obesity and a
sedentary lifestyle, might be higher among prisoners [7]. Moreover,
upon release, former inmates with diabetes often encounter challenges
in accessing healthcare, potentially leading to worse health outcomes
[6,8].

Managing diabetes poses unique challenges in correctional facilities

Study Year  Country Design Sample Number of participants with Quality of study
size diabetes (JBD)
Abdalbary 2022 [16] 2022  USA Retrospective study 86 41 Moderate
Ahmad 2020 [17] 2020 USA Observational study 86 35 High
Altobelli 2023 [18] 2023  Italy Retrospective study 604 43 Moderate
Babamahmoodi 2015 [19] 2015 Iran Cross-sectional study 212 22 Moderate
Bai 2015 [20] 2015  USA Observational study 759 39 Moderate
Baquero 2020 [21] 2020 USA Observational study 352,000 46,816 High
Bautista-Arredondo 2015 2015  Mexico Cross-sectional study 22,090 1414 Moderate
[22]
Befus 2015 [23] 2015 USA Cross-sectional study 638 37 High
Binswanger 2009 [24] 2009 USA Cross-sectional study 20,955 231 Moderate
Binswanger 2010 [25] 2010 USA Observational study 6982 677 Moderate
Bravo-Cucci 2022 [26] 2022  Peru Cross-sectional study 2658 299 Low
Camplain 2021 [27] 2021  USA Cross-sectional study 393 27 Low
Chariot 2014 [28] 2014 France Prospective observational 13,317 263 Low
study
Emile 2017 [29] 2017  Egypt Prospective observational 145 30 Low
study
Firth 2015 [30] 2015 USA Quasi-experimental study 63 17 Low
Gates 2015 [31] 2015 USA Retrospective longitudinal 10,841 142 Moderate
study
Gilles 2008 [32] 2008 Australia Cross-sectional study 185 28 Low
Hannan-Jones 2016 [33] 2016  Australia Cross-sectional study 120 6 Low
Harzke 2010 [34] 2010 USA Cross-sectional study 234,031 9829 Moderate
Heniford 2020 [35] 2020 USA Prospective observational 1023 242 Moderate
study
Lai 2008 [36] 2008  Taiwan Cross-sectional study 1129 105 Yes
Narayan 2023 [37] 2023 India Mixed method study 187 12 Low
Packham 2020 [38] 2020 Uk Cross-sectional study 1648 140 High
Pagarolas-Soler 2020 [39] 2020  Spain Transversal study 4307 93 Moderate
Rodrigues Monteiro 2023 2023  Brazil Cross-sectional study 580 16 High
[40]
Romano 2020 [41] 2020  Italy Cross-sectional study 94 12 Low
Rosen 2019 [42] 2019 USA Observational study 20,585 618 Moderate
Simeni Njonnou 2020 [43] 2020 Sub Saharan Cross-sectional study 137 41 Low
Africa
Sindeev 2022 [44] 2022  Peru Retrospective study 37,103 890 High
Vera-Remartinez 2014 [45] 2014 Spain Transversal study 1170 62 Moderate
Voller 2016 [46] 2016  Italy Cross-sectional study 15,751 192 Yes
Wright 2019 [47] 2019  England Cross-sectional study 197 4 Low
Yoon 2021 [48] 2021  Korea Retrospective study 57,541 4868 High
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due to factors such as restricted movement, limited dietary options, lack
of exercise opportunities, suboptimal access to medical care and medi-
cations, and a high prevalence of complicating conditions like mental
illness and substance use disorders [9]. Upon release, disruptions in care
continuity and access to diabetes resources further exacerbate risks for
acute and chronic complications. Given these multifaceted obstacles
specific to the prison environment, a comprehensive understanding of
the global burden of diabetes among incarcerated populations is crucial.

Given the multiple studies reporting on the prevalence of diabetes
among prisoners, a systematic review and meta-analysis are crucial to
synthesizing this existing research. This comprehensive approach can
provide a more accurate picture of the burden of diabetes in this pop-
ulation. Moreover, it can inform future research directions and assist in
developing policies to improve healthcare management in correctional
facilities. The objective of this study is to systematically review and
meta-analyze the existing literature to determine the prevalence of
diabetes mellitus among prisoners (Table 1).

Methods

This systematic review was conducted in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines (Table S1) [10]. The study protocol has been
registered in PROSPERO. For this study, we utilized the semi-automated
software AutoLit by Nested Knowledge (Nested-Knowledge, MN, USA).

Inclusion criteria

We included observational and interventional studies that reported
the number of individuals with diabetes in prison populations. There
were no restrictions based on country or setting for inclusion. However,
only articles published in English were considered. Case reports, case
series, commentaries, editorials, and reviews were excluded. The
detailed inclusion and exclusion criteria are provided in Table S2.

Literature search

The literature search was conducted using electronic databases to
ensure a comprehensive collection of relevant studies. Key databases
included PubMed, Web of Science, and EMBASE from year 2000 to 4
November 2023 which was later updated on December 15, 2023. Search
terms were developed in line with the objectives of the study and were
tailored to the syntax and indexing systems of each database. The search
strategy combined terms related to “diabetes mellitus” with terms
denoting “prison” or “incarcerated populations.” Filters were applied to
include only studies published in English. The complete search strategy
is documented in the supplementary material (Table S3).

Screening

The screening process for our systematic review, conducted using the
Nested Knowledge software. Initially, we uploaded the search results
from various databases into the software, which excels in managing and
sorting large volumes of data. Its advanced algorithm efficiently
removed duplicate entries, ensuring a unique representation of each
study. Subsequently, two independent reviewers conducted a screening
of titles and abstracts, utilizing the software’s filtering tools to assess
each article against our predefined inclusion and exclusion criteria.
Discrepancies between the reviewers were resolved by consulting a third
reviewer. Articles that passed this phase were subjected to a full-text
review. The final selection of studies for inclusion was then confirmed,
with the software aiding in data extraction for synthesis.

Data extraction and quality assessment

We streamlined the data extraction phase by utilizing the “tagging”
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function of the Nested Knowledge software. Two reviewers extracted
data, while a third reviewer checked the extracted data for accuracy and
consistency. The data extracted included key elements from each study,
such as author name, publication year, study design, country, sample
sizes, and the number of patients with diabetes. To ensure consistency
and thoroughness, we developed a standardized data extraction tem-
plate within Nested Knowledge. Subsequently, the extracted data were
transferred to Excel, facilitating more flexible handling and in-depth
analysis. The quality assessment of the studies was performed using
the Joanna Briggs Institute (JBI) tool for prevalence studies.

Statistical analysis

We conducted a statistical analysis using R software version 4.3 [11].
Meta-analysis was carried out using specialized R packages such as
’meta’ and "metafor’ for calculating pooled prevalence and their confi-
dence intervals. The number of patients with diabetes and the total
sample size were pooled using a random-effects model. To assess het-
erogeneity among studies, we used the I? statistic and Tau squared
[12,13]. Heterogeneity of the included studies in the meta-analysis was
categorized based on the I? statistic: it was deemed low for I? values less
than 25 %, moderate for values between 25 % and 50 %, and high for
values greater than 50 % [14]. A prediction interval was also calculated
to provide a range within which we can expect the true effects to lie in
similar studies. Subgroup analyses and meta-regression were conducted
to explore potential sources of heterogeneity and the impact of study-
level covariates. Sensitivity analyses were performed to ensure the
robustness of our findings. For publication bias assessment, the Doi plot
and LFK index were utilized [15]. Statistical significance was set at a p-
value of less than 0.05.

Results
Literatures search result

The literature search yielded a total of 431 records. Before screening,
duplicates were removed, resulting in 133 exclusions and leaving 298
records for detailed screening. Upon screening, 218 records have been
excluded due to irrelevant publication types such as book chapters and
case reports, articles with missing outcomes of interest, and inaccessible
full articles, among others. The next phase involved retrieving and
assessing the eligibility of the remaining 80 records, all of which were
retrieved successfully. However, 47 records were excluded during this
phase due to reasons including language constraints, lack of primary
data, missing outcomes or populations of interest, and the nature of the
publication being unsuitable, such as letters to the editor and workshop
papers. Finally, 33 studies [16-48] were eligible for inclusion. Fig. 1
presents the selection process as a PRISMA flowchart.

Characteristics on included studies

The included studies were from a wide geographical spectrum, each
utilizing unique methodological approaches. From the USA, one study
leveraged a large dataset of 352,000 participants to conduct retrospec-
tive analysis [21]. Smaller scale American studies also adopted retro-
spective and observational designs [16,17,20]. European contributions
included Italian and Spanish studies, both employing retrospective
methodologies [17,18]. The inclusion of cross-sectional studies from
Iran and Peru added to the variety of research designs [19,26]. The
timeline of the included research stretched from 2008 to 2023, offering a
historical as well as a recent perspective on the subject matter. Cross-
sectional studies were a common design choice, as seen in the works
from Mexico and the USA [22-24]. Australian studies were represented
by cross-sectional analyses [32,33], and from Asia, prospective obser-
vational and mixed-methods research designs were presented by studies
from Egypt and India [29,37]. Further contributions included



M. Shabil et al.

Identification of new studies via databases and registries

Records identified from: Records removed prior to
screening:

Embase (n=196) —>
PubMed (n=148)

Web of Science (n=87)

!

Records Screened (n=298)

Duplicate records removed (n=133)

— Records excluded (n=218)

Book Chapter/ Report (n=11)
Case Study/ Case Report (n=21)
Full article could not be

retrieved (n=18)

Letter to Editor/ Commentary
(n=2)

Not a primary Study (n=18)
Outcome of interest missing
(n=115)

Population of Interest missing
(n=22)

Prevalence Missing (n=6)
Protocol (n=1)

Qualitative Study (n=3)
Workshops/ Conference Paper (n=1)

Reports sought for retrieval

(n=80)
'

Reports assessed for eligibility
(n=80)

Reports not retrieved (n=0)
—>

Reports excluded (n=47)
—>

Article not in available

English (n=2)

Case Study/ Case Report (n=1)

Full article could not be

retrieved (n=11)

Letter to Editor/ Commentary

(n=1)

Not a primary Study (n=3)

Outcome of interest missing

(n=14)

Population of Interest missing

(n=5)

Qualitative Study (n=1)

Workshops/ Conference Paper (n=9)

Studies included in review (n=33)

Reports of new included studies
(n=33)

Fig. 1. PRISMA flow diagram showing article screening and selection process.

observational studies from Taiwan and the [29,36,42]. Notable for their
methodology were high-quality retrospective studies from Peru and
Korea, which showcased significant sample sizes [44,48]. In terms of
quality assessment, the studies varied from moderate to high quality,
with a few exceptions. American studies had a range of moderate to high
quality, while European studies consistently showed moderate quality.
The cross-sectional studies from Iran and Peru demonstrated a spectrum
from moderate to low in quality. The Australian studies were noted to be
of low quality. In contrast, high-quality evidence emerged from the UK
and Brazilian studies, which stood out for their rigorous observational
and cross-sectional designs. The diversity in quality underscores the
varied levels of evidence contributing to the meta-analysis (Fig. 2).

Prevalence of diabetes in prison population

In the meta-analysis assessing the prevalence of diabetes among
incarcerated individuals, data from 33 studies involving a total of
807,617 participants, among whom 67,291 were reported as having
diabetes, were aggregated to estimate the overall prevalence rate. The
individual studies reported diabetes prevalence rates ranging widely
from 1.1 % to 47.7 %. Using a random-effects meta-analysis, the pooled
prevalence of diabetes in prison populations was estimated to be 7.1 %
(95 % CI: 4.9 % to 10.1 %). The range of this interval reflects moderate
uncertainty about the exact prevalence, likely due to the high hetero-
geneity observed across studies. This heterogeneity was quantified at
100 %, suggesting that variability in diabetes prevalence estimates
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across studies was entirely due to differences between studies rather
than random chance. The prediction interval, which extends from 0.8 %
to 42.7 %, indicates substantial variability in diabetes prevalence among
different prison populations, hinting at the impact of various unexam-
ined factors. Fig. 3 displays the forest plot of the meta-analysis.

We performed a sensitivity analysis to assess the stability of the
overall prevalence estimate. This method involves recalculating the
pooled estimate multiple times, each time omitting a different study, to
observe the influence of each individual study on the overall result.
From the sensitivity analysis given in Fig. S1, it is evident that the pooled
prevalence of diabetes remains relatively consistent despite the
sequential omission of each study. The recalculated pooled prevalence
rates across these sensitivity analyses range narrowly from 6.6 % to 7.4
%. The 95 % CIs for these estimates are largely overlapping, indicating
that no single study disproportionately affects the overall prevalence
estimate.

Subgroup analysis

In our meta-analysis, the prevalence of diabetes among prisoners of
the across various countries exhibited significant variability. Within the
United States, ten studies involving 648,442 participants showed a
pooled prevalence of 9 % (95 % CI: 4 % to 17 %), but with heterogeneity
at 100 %. Similarly, three studies from Italy with 16,449 participants
reported a prevalence of 5 % (95 % CI: 0.00 % to 40 %) with nearly
complete heterogeneity. A single study from Iran with 212 participants
and another from Mexico with 22,090 participants estimated preva-
lences at 10 % (95 % CI: 7 % to 15 %) and 6 % (95 % CI: 6 % to 7 %),
respectively. Peru presented a 5 % prevalence (95 % CI: 0 % to 99 %)
across two studies with 37,961 participants, while France’s lone study of
13,317 participants showed 2 % prevalence (95 % CI: 2 % to 2 %), and
Egypt’s single study with 145 participants indicated a higher rate of 21
% (95 % CI: 14 % to 28 %). Australia’s prevalence was 9 % (95 % CL: 0 %
to 96 %) from 305 participants in two studies, with 85 % heterogeneity.
Taiwan and India, from their respective single studies, reported preva-
lences 0of 9 % (95 % CI: 8 % to 11 %) and 6 % (95 % CI: 3 % to 11 %). The
UK’s prevalence was 8 % (95 % CI: 7 % to 10 %) based on a single study
with 1,648 participants, whereas Spain reported 3 % (95 % CI: 0 % 69
%) with 97 % heterogeneity from two studies with 5,477 participants.
Brazil and Sub-Saharan Africa each reported a prevalence of 3 % (95 %
CIL: 2 % to 4 %) from 580 participants and 30 % (95 % CI: 22 % to 38 %)
from 137 participants, respectively. England and Korea, with a single
study each, had prevalences of 2 % (95 % CI: 1 % to 5 %) and 8 % (95 %
CL: 8 % to 9 %). Fig. 3 displays the forest plot of the subgroup meta-
analysis based on country.

Meta-regression

To further explore the heterogeneity observed in our study, we
performed meta-regression analyses to assess the impact of sample size
and year of publication on the prevalence of diabetes among prisoners.
Bubble plots from these analyses revealed no significant associations for
either variable. Specifically, the analysis regarding sample size, with a p-
value of 0.916, indicated that larger studies did not consistently report
different prevalence rates compared to smaller studies, as the horizontal
regression line across sample sizes suggests (Fig. S2). Likewise, the year
of publication, with a p-value of 0.263, showed no significant temporal
trend in the reported prevalence rates over the years (Fig. S3).

Publication bias

To assess the presence of publication bias within our meta-analysis,
we employed a Doi plot and calculated the LFK index (Fig. 4). The Doi
plot visually represents each study’s effect size against its corresponding
z-score, enabling a qualitative assessment of asymmetry within the data.
Our analysis revealed a pronounced asymmetry as evidenced by the LFK
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Study Events Total Proportion [95% CI] Prevalence of Diabetes

Abdalbary 2022 41 86 0.477[0.368; 0.587] —ii—

Ahmad 2020 35 86 0.407 [0.302; 0.518] —ii—

Altobelli 2023 43 604 0.071[0.052; 0.095]

Babamahmoodi 2015 22 212 0.104 [0.066; 0.153] H =

Bai 2015 39 759 0.051[0.037; 0.070] &R

Baquero 2020 46816 352000 0.133[0.132; 0.134] |

Bautista-Arredondo 2015 1414 22090 0.064[0.061;0.067] H

Befus 2015 37 638 0.058[0.041;0.079]

Binswanger 2009 231 20955 0.011[0.010;0.013] @

Binswanger 2010 677 6982 0.097 [0.090; 0.104]

Bravo-Cucci 2022 299 2658 0.112[0.101; 0.125] |

Camplain 2021 27 393 0.069 [0.046;0.098]

Chariot 2014 263 13317 0.020[0.017;0.022] M

Emile 2017 30 145 0.207 [0.144; 0.282] P —l—

Firth 2015 17 63 0.270[0.166; 0.397] P —il—

Gates 2015 142 10841 0.013[0.011;0.015] @ :

Gilles 2008 28 185 0.151[0.103; 0.211] ;i

Hannan-Jones 2016 6 120 0.050[0.019; 0.106] &—

Harzke 2010 9829 234031 0.042[0.041;0.043] W

Heniford 2020 242 1023 0.237[0.211; 0.264] L 3

Lai 2008 105 1129 0.093[0.077;0.111] m

Narayan 2023 12 187 0.064[0.034;0.109] -

Packham 2020 140 1648 0.085[0.072; 0.099] =

Pagarolas-Soler 2020 93 4307 0.022[0.017; 0.026]

Rodrigues Monteiro 2023 16 580 0.028 [0.016; 0.044]

Romano 2020 12 94 0.128 [0.068; 0.212] ——

Rosen 2019 618 20585 0.030[0.028;0.032] M

Simeni Njonnou 2020 41 137 0.299 [0.224; 0.383] —i—

Sindeev 2022 890 37103 0.024[0.022; 0.026] M :

Vera-Remartinez 2014 62 1170 0.053[0.041;0.067] k&

Voller 2016 192 15751 0.012[0.011;0.014] @ :

Wright 2019 4 197 0.020 [0.006; 0.051] B

Yoon 2021 4868 57541 0.085 [0.082; 0.087] [ ]

Pooled prevalence (REM) 67291 807617 0.071[0.049; 0.101] <

Prediction interval [0.008; 0.427]

Heterogeneity: Tau? = 1.2145; Chi? = 20096.12, df = 32 (P = 0); > = 100% | T ' ' '
0 01 02 03 04 05 06

Fig. 2. Pooled prevalence of diabetes among prison population.

index of —3.3, which lies outside the accepted symmetry range of —1 to
+ 1. This substantial negative value of the LFK index suggests the
presence of publication bias, indicating a potential underrepresentation
of smaller studies or those with negative or less significant results. The
trend observed in the Doi plot, where studies with more negative effect
sizes appear to have higher z-scores, further supports this indication of
bias. Such findings necessitate caution in interpreting the overall effect
estimates from our meta-analysis and highlight the need for further
investigation into the contributing factors to this asymmetry.

Discussion

Our systematic review and meta-analysis provide an examination of
the prevalence of diabetes mellitus among prisoners, a subpopulation
that often receives less attention in public health research. The pooled
prevalence of diabetes in prison populations was found to be 7.1 %,
indicating that diabetes is a significant health issue within correctional
facilities. The variability in prevalence rates across different countries
and study designs suggests that local environmental, genetic, lifestyle,
and healthcare factors may play crucial roles in influencing diabetes
prevalence among incarcerated individuals. For instance, the higher
prevalence rates observed in the United States and Australia compared
to European countries may reflect differences in diet, exercise oppor-
tunities, healthcare access, and the prevalence of obesity and other
diabetes risk factors within prisons. The high heterogeneity also high-
lights the complexity of comparing diabetes prevalence across different
prison populations. Factors such as differences in prison diets, exercise
facilities, stress levels, and the quality of healthcare available can all

significantly impact diabetes prevalence and management [6,7].

The prevalence of diabetes mellitus among prisoners, as revealed in
our analysis, appears to be roughly comparable to that of the general
population but slightly different. According to the International Dia-
betes Federation, the global adult population had a diabetes prevalence
of about 9.3 % in 2019, a figure expected to rise to 700 million by 2045
[2]. In contrast, in the United States, the prevalence of diagnosed dia-
betes in the general adult population is slightly higher at around 11.6 %,
as per CDC data [49], compared to an estimated 9 % among the U.S.
incarcerated population. This comparison, however, should be
approached with an understanding of the nuances involved. The prison
population differs from the general population in several key aspects
such as demographic composition, particularly in terms of age, gender,
and socioeconomic status, which are significant determinants of dia-
betes prevalence. Additionally, the level and quality of healthcare access
in prisons, which can greatly influence diabetes diagnosis and man-
agement, is generally different from that in the broader community. The
lifestyle within prisons, including diet and physical activity regimes,
also differs significantly from that in the general community and has a
substantial impact on the prevalence and management of diabetes [3].
Furthermore, data on diabetes prevalence in prison populations may not
be as robust or regularly updated as that for the general population,
leading to potential limitations in data quality and coverage [50,51].
Therefore, while the prevalence rates in both populations are somewhat
similar, understanding these key differences is essential for interpreting
the data accurately and for tailoring public health interventions to each
group’s specific needs.

A prior systematic review highlighted a notable trend of weight gain
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Study or
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Fig. 3. Subgroup analysis of Pooled prevalence of diabetes among prison population based on country.
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Fig. 4. Doi plot and LFK index assessing publication bias.

among inmates during incarceration, revealing an average increase of
approximately 5.3 kg and a rise in body mass index (BMI) of about 1.8
kg/m? (95 % CI —0.9 to 4.6 kg/m?) over a two-year period [52]. The
authors mentioned that this weight gain was most significant immedi-
ately after entering prison, stabilizing after two years. In terms of hy-
pertension, the findings were less definitive. While there was a tendency
towards an increase in blood pressure or the prevalence of hypertension
during the time in prison, the results did not conclusively support this
trend. Another review also noted that hypertension was frequently
observed among prisoners, alongside other cardiovascular disease
(CVD) risk factors such as smoking, physical inactivity, and obesity [53].
It was identified as one of the three most prevalent CVD risk factors in
this population. Additionally, specific groups within the prison popu-
lation, namely women and younger offenders, showed a higher preva-
lence of hypercholesterolemia. However, the evidence regarding the risk
of diabetes in relation to incarceration remains insufficient and incon-
clusive. This gap in knowledge underscores the need for further research
to investigate the impact of incarceration on diabetes risk and preva-
lence. Such investigation is crucial to understand better the health im-
plications of incarceration on chronic conditions like diabetes,
potentially leading to more effective healthcare strategies and in-
terventions within the prison system. This research should also consider
the unique healthcare challenges and environmental factors within
prisons that could influence the development and management of dia-
betes among inmates.

Our study, while comprehensive, presents several limitations that
warrant attention. A notable constraint is our focus solely on articles
published in English, which could have excluded pertinent research in
other languages, potentially skewing our findings and insights, espe-
cially in the context of global diabetes prevalence and management. The
high heterogeneity (I = 100 %) observed in the results suggests sub-
stantial variability in the study outcomes, which complicates the inter-
pretation and generalization of the findings. The presence of publication
bias, indicated by an LFK index of —3.3, suggests that smaller studies or
studies with less significant results might be underrepresented in the
review. Additionally, despite employing subgroup analysis and meta-
regression in an attempt to explain the observed heterogeneity, we were
unable to identify definitive sources of this variability, which might
affect the interpretability and generalizability of our results.
Geographically, the majority of the studies we included were from the
United States, leading to a potential geographical bias, as other coun-
tries were not adequately represented in terms of study volume. This
limitation poses a challenge to understanding the global scope of dia-
betes prevalence and characteristics in prison populations. Furthermore,
the small sample sizes in some of the included studies raise concerns
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regarding the quality and robustness of these findings, potentially
introducing bias and weakening the overall conclusions of our system-
atic review and meta-analysis. These factors collectively underscore the
need for more extensive and diverse research, including studies from
various geographical locations and published in multiple languages, to
achieve a more holistic and accurate comprehension of the prevalence
and management of diabetes among prison populations globally.

Conclusion

Our analysis revealed that diabetes mellitus is a significant health
concern in prison populations, with a pooled prevalence of 7.1 %. This
prevalence is broadly comparable to that in the general population. The
high heterogeneity observed across studies indicates the complexity of
diabetes management in correctional facilities and highlights the need
for tailored healthcare strategies. Our findings emphasize the impor-
tance of addressing diabetes as a key aspect of prisoner health, consid-
ering the unique challenges and risk factors present in the correctional
setting.
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