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Abstract 

Introduction: Prisoners are at higher risk of human immunodeficiency virus (HIV) infection. This 
study aimed to investigate the prevalence of HIV among prisoners in different continents, and inves-
tigate its heterogeneity.  
Material and methods: International databases, including PubMed/Medline, Scopus, Google Scholar, 
and ISI Web of Science were explored for original articles reporting the prevalence of HIV among 
prisoners from 2000 to 2022. Random effect model was applied to estimate pooled prevalence, and 
analysis was performed with Stata 13 using the metaprop package. 
Results: Sixty-three studies evaluating HIV prevalence among total of 9,034 prisoners worldwide were in-
cluded in the study. The prevalence rates of HIV varied considerably, ranging from 0 in Iran and England 
to > 0.23 in Zambia and 0.19 in Ghana. While the pooled prevalence of HIV among prisoners in all coun-
tries was 0.03 (95% CI: 0.03-0.04%), it was estimated that 0.01 (95% CI: 0.01-0.21%), 0.02 (95% CI: 0.01-
0.03%), 0.03 (95% CI: 0.02-0.04%), and 0.02 (95% CI: 0.01-0.03%) prevalence rates were reported in Africa, 
Asia, North America, and Europe and South America, respectively. The prevalence among men was 0.04 but 
raised to 0.11 in Asia, and in women, it was 0.03 but also raised to 0.09 in Africa (one study). 
Conclusions: Although the overall rate of HIV-infected male prisoners showed a higher prevalence 
than women, this difference was more evident in Asia. The prevalence and heterogeneity were very 
high among males in Asia. In contrast, among males in North America and Europe, the rates were low 
and more homogenous, which may be due to better healthcare infrastructure, effective government 
policies, and HIV education. 
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Material and methods 

Search strategy and study eligibility 

All stages of the study work were completed according to 
standard procedures. Two authors, FM and RS, conducted 
a  comprehensive literature search using various databases, 
such as PubMed, ISI, Scopus, EMBASE, Science Direct, 
and Scholar Google, without any time-based restrictions, 
until October 2022. The objective was to gather studies on 
the prevalence of HIV worldwide, particularly among pri
soners. The  search employed specific key words, includ-
ing “HIV” or “Prevalence” or “Prisoners”, combined with 
terms like “Worldwide” and “Systematic review.” All iden-
tified studies were organized and managed using the Zotero  
citation manager software. Initially, duplicate studies were 
eliminated with a  built-in feature of  Zotero, followed by 
a manual screening of the remaining studies. 

Systematic review and meta-analysis were conducted 
according to the  preferred reporting items for systematic 
reviews and was registered in PROSPERO, with code No. 
CRD42022312338. Also, the  project of  the  study was ap-
proved by the  Urmia University of  Medical Sciences, with 
code No. IR.UMSU.REC.1402.060. 

Selection criteria 

Three reviewers conducted independent assessments 
of all identified titles and abstracts. Subsequently, full texts 
of articles considered relevant by at least two reviewers were 
evaluated. Initial screening was performed by examining  
titles and abstracts, while further screening of  full texts of 
potentially relevant papers was conducted specifically to 
identify data on the  prevalence of  HIV among prisoners. 
Studies reporting on numbers or percentages of  HIV pa-
tients were considered suitable for data extraction.

Data extraction and quality 
assessment 

Data presented in each article were gathered by two 
co-authors (RS and FR), who worked independently and 
used a  standardized form. The  extracted data consisted of 
various details, such as geographic location, years of  sur-
vey, sample size, average age of  participants, number and 
percentage of male and female participants as well as pre
valence. Accuracy of the extracted data was verified by third 
author (MH). Additionally, the risk of bias in the included 
studies was evaluated independently by the same 3 authors, 
using the Newcastle-Ottawa scale. 

Inclusion and exclusion criteria 

All research articles conducted to estimate the prevalence 
of  HIV among prisoners until the  proposal was approved 
were reviewed. Additionally, articles that did not report the 
prevalence or percentage were not considered for inclusion. 

Introduction 
Human immunodeficiency virus (HIV) control is a glo

bal challenge that poses a  serious public health problem. 
Even after three decades, it remains one of the most serious 
global health challenges, affecting different age groups, races, 
and both sexes. Acquired immune deficiency syndrome 
(AIDS), addictions, and prison, constitute a  combination 
of  risk factors, which threaten the  well-being of  society. 
The  prevalence of  HIV in prisons varies worldwide  [1-3]. 
Prisons play a key role in the spread of HIV/AIDS in society, 
especially among injection drug users. Many studies have 
also shown a significant relationship between previous im-
prisonment experience, drug use, and HIV/AIDS infection. 
Prisons are highly overcrowded, with inadequate nutrition, 
limited access to healthcare, continuous drug usage, unsafe 
injection methods, unprotected sexual contacts, and very 
high-risk environments for HIV transmission [4-8]. More-
over, prisons may serve as reservoirs for amplification and 
subsequent spreading of HIV in the community. The prev-
alence of HIV among prisoners in different countries rang-
es from 1.2% in Iran to 2% in America and Australia, 11% 
in Latin American countries, and 20% in African countries 
[9-12]. The world population of prisoners in 2014 was esti-
mated at 10.2 million, and the  incidence of HIV infection 
among prisoners was much higher than in the general pop-
ulation According to recent estimates, approximately 3.8% 
(389,000) of the 10.2 million individuals incarcerated world-
wide are living with HIV [13]. 

The magnitude of  HIV/AIDS in prisons is very signifi
cant due to its high prevalence in this environment as well 
as the  possibility of  its increased spread in the  communi-
ty after prisoners’ release. They may transmit the disease to 
their spouses or sexual partners, and contribute to further 
spread of HIV through injection drug use and shared needles.  
Therefore, prevention, diagnosis, and treatment of  HIV in 
prisons are very important, and can help reduce spreading 
of HIV/AIDS in the  community  [8]. Hence, up-to-date  
meta-analysis studies on HIV in prisons are essential to be-
come aware of the trend of HIV spreading in prisons, which 
are high-risk areas for transmission. By using these informa-
tion, the best methods and solutions for reducing the spread 
of HIV in prisons can be identified, and the  improvement 
of health and treatment conditions for prisoners with HIV 
may be achieved. 

Prevalence studies are the  basis for large-scale health 
planning in all countries. However, heterogeneity between 
the estimates obtained from various studies due to diffe
rences in gender, social status, or level of development, make 
it difficult to have an  accurate picture of  the  scale of  the 
problem. In secondary studies, probable causes of such in-
consistencies are investigated using sub-group analysis. This 
study aimed to unveil the worldwide heterogeneity of HIV 
prevalence in prison populations using a systematic review 
and meta-analysis. 



Roya Gasem Soltani-Momtaz, Fatemeh Rostampour, Moradali Zareipour, Ali Rashidi, Mohammad Heidari114

HIV & AIDS Review 2026/Volume 25/Number 2

Results 
First, the  titles and abstracts of  the  articles were exa

mined. Irrelevant items were removed based on inclusion 
and exclusion criteria. A  total of  310 relevant articles re-
mained for further review. In the  second step, all articles 
were analyzed independently to determine their eligibil-
ity. Finally, a  total of  63 articles were selected for analysis  
(Figure 1). 

After evaluating the quality of full texts of potentially re-
lated studies and extracting original data from 63 selected 
articles, the total number of HIV-infected people was 9,034 
patients from the  total sample size of  319,284 individuals. 
Data analysis showed that the  prevalence of  HIV among 
prisoners was significant, with a  95% confidence interval 
(CI): 0.03-0.04% and a heterogeneity of 98.85% (p < 0.001). 
Moreover, in examining the relationship between gender and 
different continents, the  most prevalence rate was observed 
in the  African continent (0.1%, 95% CI: 0.01-0.21%), and 
the lowest rate of HIV prevalence was seen in Asia and South 
America (0.02%, 95% CI: 0.01-0.03%) (Figure 2) [14-18, 20, 
21, 23, 24, 27, 29-35, 37, 38, 40, 42, 44, 45, 48, 52, 53, 55]. 
The characteristics of the studies on the prevalence of HIV 
among prisoners are summarized in Table 1 [14-54]. Accord-
ing to this table, the highest percentage of HIV-infected pris-
oners was reported in Thailand (25.7%) and Zambia (22.5%), 

A

while the lowest percentage was observed in Zagreb, Croatia 
(0.15%) and in Khorasan, Iran (0.1%). 

The prevalence of HIV among female prisoners was 0.03 
(95% CI: 0.02-0.05%), and the heterogeneity index was cal-
culated as I2 = 93.77% (p < 0.001). The highest prevalence 
of HIV among female prisoners was found in Ethiopia, with 
a  value of  0.09 and a  confidence interval of  0.02 to 0.38% 
(Figure 3) [14, 16-18, 23, 24, 29, 33, 35, 37, 38, 43, 51-53, 55].  
Despite the overall prevalence rate of  the disease as 0.04% 
(95% CI: 0.02-0.06%) in Europe and North America, the 
prevalence in the  Canadian population was found to be 
0.09% (95% CI: 0.06-0.13%) and in Connecticut population, 
it was 0.08% (95% CI: 0.07-0.08%).

Among men, the  highest prevalence was found in 
the  Asian continent (0.11%; 95% CI: 0.09-0.13%). This 
prevalence was reported to vary across different countries,  
ranging from 0.00% (95% CI: 0.00-0.01%) in Lebanon to 
0.26% (95% CI: 0.22-0.32%) in Thailand (Figure 4) [6, 14, 
17-19, 22-26, 28, 29, 33, 35-39, 41, 46, 47, 49, 52-56]. 

Discussion 
The results of the current meta-analysis showed a huge 

variance in the  prevalence of  HIV among different conti-
nents. The  highest number of  HIV-positive cases in both 
sexes was observed in Africa, and the  lowest rates were 

Figure 1. The study selection process, a meta-analysis of HIV prevalence among prisoners 
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Study 									            ES (96% CI)           % Wieght

Africa
Adjei 2006, Ghana								        0.19 (0.15, 0.24)	 1.08
Kebede 2017, Ethiopia, Jimma							       0.03 (0.01, 0.06)	 2.11
Kebede 2017, Ethiopia, Jimma							       0.03 (0.01, 0.08)	 1.79
Kebede 2017, Ethiopia, Jimma							       0.02 (0.00, 0.12)	 1.14
Maggard 2015, Zambia								       0.23 (0.22, 0.24)	 3.01
Subtotal (I2 = 98.87%, p = 0.00)							       0.10 (0.01, 0.21)	 9.13

Asia 
Azbel 2016, Kyrgyzstan								       0.10 (0.08, 0.14)	 1.72 
Navadeh 2013, Iran								        0.02 (0.02, 0.02)	 3.41 
Safdar 2009, Pakistan, Sindh							       0.01 (0.01, 0.01)	 3.44
Shahbazi 2014, Iran								        0.02 (0.02, 0.03)	 3.46
Wali 2019, Balochistan								        0.04 (0.03, 0.06)	 2.68
Tajbakhsh 2008, Iran, Shahrecord							       0.01 (0.00, 0.02)	 3.26
Moosazadeh 2011, Iran, Mazandaran						      0.00 (0.00, 0.01)	 3.45
Haghdoost 2013, Iran								        0.03 (0.02, 0.05)	 2.71
Ziaee 2014, Iran, Khorasan							       0.00 (0.00, 0.01)	 3.45
Azarkar 2010, Iran, Birjand							       (Excluded) 
Subtotal (I2 = 98.98%, p = 0.00)							       0.02 (0.01, 0.03)	 27.61

Europe and North America
Babudieri 2005, Italy								        0.08 (0.06, 0.10)	 2.69
Calzavara 2007, Canada, Toronto							       0.02 (0.01, 0.03)	 3.30
Kassira 2001, Maryland								       0.03 (0.03, 0.04)	 3.38
Reekie 2014, Australia								        0.01 (0.00, 0.01)	 3.42
Weild 2000, England and Wales							       0.00 (0.00, 0.01)	 3.45
Semaille 2013, French								        0.02 (0.01, 0.03)	 3.33 
Poulin 2007, Canada, Quebec							       0.03 (0.03, 0.04)	 3.21
Solomon 2004, Maryland							       0.05 (0.03, 0.06)	 2.99
Subtotal (I2 = 97.48%, p = 0.00)							       0.03 (0.02, 0.04)	 25.77

South America 
Belaunzaran-Zamudio 2017, Mexico							      0.01 (0.00, 0.01)	 3.43
Coelho 2007, Brazil								        0.06 (0.04, 0.09)	 2.10
Coelho 2007, Brazil								        0.04 (0.02, 0.08)	 1.98
Coelho 2007, Brazil								        0.09 (0.05, 0.15)	 0.92
Coelho 2007, Brazil								        0.07 (0.01, 0.30)	 0.20
Defante Ferreto 2021, Brazil, Parana						      0.02 (0.01, 0.02)	 3.28
Defante Ferreto 2021, Brazil, Parana						      0.02 (0.01, 0.03)	 3.10
Defante Ferreto 2021, Brazil, Parana						      0.01 (0.01, 0.03)	 3.14
Defante Ferreto 2021, Brazil, Parana						      0.02 (0.01, 0.04)	 2.76
Defante Ferreto 2021, Brazil, Parana						      0.02 (0.01, 0.03)	 3.17
Sousa 2017, Brazil, Piaul							       0.01 (0.01, 0.02)	 3.40
Alvarado-Esquivel 2005, Mexico							       0.01 (0.00, 0.03)	 3.09
Rosen 2009, North Carolina							       0.03 (0.03, 0.04)	 3.45
Bautista-Arredondo 2015, Mexico							       0.01 (0.01, 0.01)	 3.46
Defante Ferreto 2021, Brazil, Parana						      (Excluded)
Subtotal (I2 = 96.84%, p = 0.00)							       0.02 (0.01, 0.03)	 37.49

Heterogeneity between group p = 0.340	
Overall (I2 = 98.85%, p = 0.00)							        0.03 (0.03, 0.04)	 100.00

–0.2 0 0.2 0.4

Figure 2. Prevalence of HIV among prisoners in different continents

found in Asia and South America. However, Asia showed 
the  highest number of  HIV-infected cases among men, 
while for women, it was the African continent. In this study, 
the  prevalence of  HIV among male prisoners was higher 
than among female prisoners (4% vs. 3%), and this amount 
is more prominent among male Asian prisoners. Moreover, 
in the  survey of  the  HIV rate among different countries, 
the highest percentage of HIV-infected prisoners was found 
in Thailand (25.7%) and Zambia (22.5%), and the  lowest 
percentage was observed in Zagreb, Croatia (0.15%) and in 
Khorasan, Iran (0.1%). 

As mentioned above, the  prevalence of  HIV infection 
among incarcerated individuals of both sexes in African pris-
ons was found to be significantly greater than that of other 
continents. Our results of gender-stratified analysis revealed 
that male prisoners in Asian continent and female prison-
ers in African continent demonstrated the  highest preva-
lence of HIV cases. In the studies conducted by Semaille et 
al. [37], Jin et al. [57], and Golrokhi et al. [58], the highest 
number of HIV-positive cases among prisoners was seen in 
Africa. Also, in Gaughwin et al.’s study [59], South Africa 
was reported as the  most HIV-affected country, with HIV 
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Table 1. Characteristics of the studies conducted on the prevalence of HIV among prisoners in Iran and the world 

First author 
[Ref.] 

Study 
date 

Country Continent Sex Age means/
Category 

Sample 
size (n) 

HIV-positive 
(n) 

Percentage 

Azbel [14] 2016 Kyrgyzstan Asia Two genders Mean (37.4) 368 38 10.3 

Male Mean (36.8) 320 37 11.5 

Female Mean (40.6) 48 1 2.5 

Adjei [15] 2006 Ghana Africa Two genders – 281 54 19.2 

Babudieri [16] 2005 Italy Europe 
and North 
America 

Two genders Mean (36) 973 73 7.5 

Male Mean (36) 847 66 7.8 

Female Mean (37) 126 7 5.6 

Belaunzaran-
Zamudio [17] 

2017 Mexico South 
America 

Two genders > 18 3,197 24 0.75 

Male > 18 2,995 20 0.6 

Female > 18 202 4 1.5 

Calzavara [18] 2007 Canada, 
Toronto 

Europe 
and North 
America 

Two genders ≥ 30 1,578 31 2.0 

Male ≥ 30 1,270 327 2.1 

Female ≥ 30 308 6 1.8 

Catalan-
Soares [19] 

2000 Brazil South 
America 

Male Mean (30.2) 63 2 3.17 

Coelho [20] 2007 Brazil South 
America 

Two genders Mean (30.1) 333 19 5.7 

Defante 
Ferreto [21] 

2021 Brazil, Parana 
State 

South 
America 

Two genders – 1,132 18 1.6 

El Maerrawi 
[22] 

2015 Brazil South 
America 

Male 18-35,  
mean (29.8) 

514 9 1.8 

Kassira [23] 2001 Maryland Europe 
and North 
America 

Two genders – 5,283 176 3.3

Male – 4,613 145 3.0 

Female – 670 31 5.0 

Kebede [24] 2017 Ethiopia, 
Jimma 

Africa Two genders 20-50,  
mean (28.1) 

156 4 2.6 

Male 20-50 145 3 2.0 

Female 20-50 11 1 9.0 

Khan [25] 2019 Pakistan, 
Balochistan 

Asia Male 15-45,  
mean (25) 

104 16 15.4 

Macalino [26] 2004 Rhode Island Europe 
and North 
America 

Male ≥ 30 3,932 70 1.8 

Maggard [27] 2014 Zambia Africa Two genders – 4,694 1,077 22.9 

Mahfoud [28] 2010 Lebanon Asia Male > 16 580 1 0.17 

Navadeh [29] 2013 Iran Asia Two genders – 4,536 88 2.1 

Male – 4,337 84 2.1 

Female – 199 4 1.9 

Reekie [30] 2014 Australia Europe 
& North 
America 

Two genders ≥ 25 1,394 7 0.4 

Safdar [31] 2009 Pakistan, 
Sindh 

Asia Two genders – 4,897 49 1.0 

Shahbazi [32] 2014 Iran Asia Two genders – 212,475 5,191 2.5 
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First 
author [Ref.] 

Study 
date 

Country Continent Sex Age means/
Category 

Sample 
size (n) 

HIV-positive 
(n) 

Percentage 

Sousa [33] 2017 Brazil,  
Piauí State 

South 
America 

Two genders – 2,131 21 1.0 

Male – 1,977 19 1.0 

Female – 154 2 1.3 

Thaisri [6] 2003 Thailand Asia Male 20-50 689 175 25.4 

Wali [34] 2019 Pakistan, 
Balochistan 

Asia Two genders Mean (30) 562 24 4.0 

Weild [35] 2000 England and 
Wales 

Europe 
and North 
America 

Two genders – 3,930 14 0.4 

Male – 2,807 9 0.3 

Female – 410 5 1.0 

Kazi [36] 2010 Pakistan Asia Male 18-81,  
mean (27) 

357 7 2.0 

Semaille [37] 2013 France Europe 
and North 
America 

Two genders 25-42 1,876 38 2.0 

Male 25-42 1,607 32 2.0 

Female 25-42 267 6 2.6 

Poulin [38] 2007 Canada, 
Quebec 

Europe 
and North 
America 

Two Gender – 1,607 54 3.4 

Male Mean (33.3) 1,357 32 2.4 

Female Mean (35.5) 250 22 8.8 

Khani [39] 2003 Iran, Zanjan Asia Male 18-71,  
mean (33.7) 

346 4 1.2 

Tajbakhsh [40] 2008 Iran, 
Shahrekord 

Asia Two genders Mean (25.4) 600 5 0.83 

Davoodian [41] 2009 Iran, Bandar 
Abbas and 

Roodan 

Asia Male Mean (35.4) 249 38 15.1 

Moosazadeh 
[42] 

2011 Iran, 
Mazandaran 

Asia Two genders Mean (26.8) 2,405 7 0.3 

Nokhodian [43] 2012 Iran, 
Isfahan 

Asia Female Mean (34.5) 163 12 7.3 

Haghdoost 
[44] 

2013 Iran Asia Two genders – 392 11 2.8 

Ziaee [45] 2014 Iran, 
Khorasan 

Asia Two genders Mean (34.7) 881 1 0.1 

Feng [46] 2012 Taiwan Asia Male 17-70,  
mean (37.7) 

908 197 21.6 

Afsar 
Kazerooni [47] 

2010 Iran Asia Male 19-70,  
mean (33.2) 

363 25 6.6 

Alvarado-
Esquivel [48] 

2005 Mexico South 
America 

Two genders 17-74,  
mean (32.2) 

181 1 0.6 

Gough [49] 2009 Belize Europe 
& North 
America

Male 16-64,  
mean (28) 

623 25 4.0 

Solomon [50] 2004 USA, 
Maryland 

Europe 
& North 
America 

Two genders 17-63,  
mean (33.4) 

1,081 49 4.6 

Altice [51] 2005 USA, 
Connecticut 

Europe 
& North 
America 

Female 20-58 3,315 250 7.5 

Table 1. Cont.
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Study 									            ES (96% CI)            % Wieght

Asia
Azbel 2016, Kyrgyzstan								       0.03 (0.01, 0.12)	 4.27 
Navadeh 2013, Iran								        0.02 (0.01, 0.05)	 7.38 
Nokhodian 2012, Iran, Isfahan							       0.07 (0.04, 0.12)	 4.71 
Azarkar 2010, Iran, Birjand							       (Excluded) 
Subtotal (I2 = .%, p = .)								        0.04 (0.00, 0.07)	 16.36

Europe and North America

Babudieri 2005, Italy								        0.06 (0.03, 0.11)	 4.72

Calzavara 2007, Canada, Toronto							       0.02 (0.01, 0.04)	 7.90

Kassira 2001, Maryland								       0.05 (0.03, 0.06)	 7.84

Weild 2000, England and Wales							       0.01 (0.01, 0.03)	 8.42

Semaille 2013, French								        0.02 (0.01, 0.05)	 7.61 

Poulin 2007, Canada, Quebec							       0.09 (0.06, 0.13)	 5.29

Altice 2005, Connecticut							       0.08 (0.07, 0.08)	 8.57

Rosen 2009, North Carolina							       0.03 (0.02, 0.03)	 8.88

Subtotal (I2 = 94.56%, p = 0.00)							       0.04 (0.02, 0.06)	 59.23

South America 
Belaunzaran-Zamudio 2017, Mexico							      0.02 (0.01, 0.05)	 7.42
Sousa 2017, Brazil, Piaui							       0.01 (0.00, 0.05)	 7.59
Bautista-Arredondo 2015, Mexico							       0.01 (0.00, 0.01)	 3.88
Subtotal (I2 = .%, p = .)								        0.01 (0.00, 0.01)	 23.89

Africa
Kebede 2017, Ethiopia, Jimma							       0.09 (0.02, 0.38)	 0.52

Heterogeneity between groups p = 0.002
Overall (I2 = 93.77%, p = 0.00)							        0.03 (0.02, 0.05)	 100.00

–0.2 0 0.2 0.4 0.6

Figure 3. Prevalence of HIV among female prisoners in different continents

First 
author [Ref.] 

Study 
date 

Country Continent Sex Age means/
Category 

Sample 
size (n) 

HIV-positive 
(n) 

Percentage 

Rosen [52] 2009 USA, North 
Carolina 

Europe 
and North 
America 

Two genders > 18,  
mean (43) 

21,419 718 3.4 

Male > 18 15,461 562 3.6 

Female > 18 5,958 156 2.6 

Bautista-
Arredondo [53] 

2015 Mexico South 
America 

Two genders 18-81 117,084 118 0.69 

Male 18-81,  
mean (33.1) 

15,354 105 0.68 

Female 18-81,  
mean (34.9) 

1,730 13 0.75 

Burek [54] 2010 Croatia, 
Zagreb 

Europe 
and North 
America 

Male 18-77 3,348 5 0.15 

Table 1. Cont.
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prevalence among prisoners varying from 2.3% to 34.9% in 
different regions. This can be because of various factors, such 
as limited access to healthcare, high poverty rates, cultural 
beliefs, and inadequate education on HIV prevention [59]. 
Conversely, countries in Asia and South America exhibit 
lower prevalence rates, which could be attributed to better 
healthcare infrastructure, effective government policies, and 
more comprehensive education programs designed to pro-
mote awareness on HIV/AIDS prevention and treatment.  
In addition, the higher prevalence rates among female pri
soners in Africa indicate unique risk factors, such as pov-
erty, gender inequality, and limited access to healthcare and 
education [60]. 

The present study’s findings demonstrate a higher HIV 
prevalence rate among male prisoners compared with their 
female counterparts, and this number is more prominent 
among male Asian prisoners. The current result is consistent 
with previous research by Ziaee et al. [45], Wali et al. [34], 
Viitanen et al.  [61], and Navadeh et al.  [29]. However,  
Sousa et al. [33], Semaille et al. [37], and Kebede et al. [24] 
reported higher prevalence rates of  HIV among female 
prisoners in their respective studies. The  discrepancies in 
HIV prevalence between male and female prisoners across  
different regions highlight the need for targeted interven-
tions, tailored to the  specific challenges faced by each re-
gion [62, 63]. 

Study 										             ES (96% CI)     % Wieght

Asia
Azbel 2016, Kyrgyzstan									        0.12 (0.09, 0.16)    1.72 
Khan 2018, Pakistan, Balochistan								        0.15 (0.10, 0.24)    0.64
Mahfoud 2010, Lebanon								        0.00 (0.00, 0.01)    4.02 
Navadeh 2013, Iran									         0.02 (0.02, 0.02)    4.00 
Thaisri 2003, Thailand									         0.25 (0.22, 0.29)    1.87 
Thaisri 2003, Thailand									         0.25 (0.21, 0.29)    1.32 
Thaisri 2003, Thailand									         0.26 (0.22, 0.32)    1.11 
Kazi 2010, Pakistan									         0.02 (0.01, 0.04)    3.31
Khani, 2003, Iran, Zanjan								        0.01 (0.00, 0.03)    3.57
Davoodian 2009, Iran, Bandar Abbas							       0.15 (0.11, 0.20)    1.27
Sundar 1995, India									         0.02 (0.01, 0.03)    3.82
Feng 2012, Taiwan									         0.22 (0.19, 0.24)    2.27
Afsar Kazerooni 2010, Iran								        0.07 (0.05, 0.10)    2.32
Azarkar 2010, Iran, Birjand								        (Excluded) 
Subtotal (I2 = 98.50%, p = 0.00)		  						      0.11 (0.09, 0.13)    31.25

Europe and North America
Babudieri 2005, Italy									         0.08 (0.06, 0.10)    2.99
Calzavara 2007, Canada, Toronto								        0.02 (0.01, 0.03)    3.81
Kassira 2001, Maryland									        0.03 (0.03, 0.04)    3.96
Macalino 2004, Rhode Island								        0.02 (0.01, 0.02)    4.00
Weild 2000, England and Wales								        0.00 (0.00, 0.01)    4.05
Semaille 2013, French									         0.02 (0.01, 0.03)    3.87 
Poulin 2007, Canada, Quebec								        0.02 (0.02, 0.03)    3.80
Gough 2009, Belize									         0.04 (0.03, 0.06)    3.22
Gough 2009, Belize									         0.04 (0.02, 0.06)    2.84
Gough 2009, Belize									         0.04 (0.03, 0.08)    2.45
Rosen 2009, North Carolina								        0.04 (0.03, 0.04)    4.03
Burek 2010, Zagreb, Croatia								        0.00 (0.00, 0.00)    4.07 
Subtotal (I2 = 98.43%, p = 0.00)								        0.03 (0.02, 0.04)    43.10

South America 
Belaunzaran-Zamudio 2017, Mexico								       0.01 (0.00, 0.01)    4.04
Catalan-Soares 2000, Brazil								        0.03 (0.01, 0.11)     1.32 
El Maerrawi 2015, Brazil								        0.02 (0.01, 0.03)    3.56 
El Maerrawi 2015, Brazil								        0.00 (0.00, 0.02)    3.91 
El Maerrawi 2015, Brazil								        0.04 (0.02, 0.08)    2.21 
Sousa 2017, Brazil, Piaui								        0.01 (0.01, 0.01)    3.99
Bautista-Arredondo 2015, Mexico								        0.01 (0.01, 0.01)    4.07
Subtotal (I2 = 54.72%, p = 0.04)								        0.01 (0.01, 0.01)    23.10

Africa
Kebede 2017, Ethiopia, Jimma								        0.02 (0.01, 0.06)    2.55

Heterogeneity between group p = 0.000	
Overall (I2 = 97.94%, p = 0.00)								        0.04 (0.03, 0.05)    100.00

–0.2 0 0.2 0.4

Figure 4. Prevalence of HIV among male prisoners in different continents
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In the  present study’s survey of  the  HIV rate among 
different countries, the highest percentage of HIV patients 
among prisoners was observed in Thailand (25.7%) and 
Zambia (22.5%), while the  lowest percentage was seen in 
Zagreb, Croatia (0.15%) and in Khorasan, Iran (0.1%). Ac-
cording to Golrokhi et al.’s research  [58], countries with 
the highest prevalence of AIDS among prisoners are Zambia 
in Africa (27%), and located in the Middle East, Iran (24%).  
In Sayyah et al.’s study [64], in Asian countries, notable in-
creases in HIV prevalence rates among prisoners were re-
ported in Iran’s Southern region (15%). In North American 
countries, similarly high HIV prevalence rates were shown 
among prisoners in certain regions of  the  United States 
(18.75%). In Europe, three countries exhibit significant  
levels of HIV prevalence among prisoners, including Spain 
(21%), Estonia (16%), and Ukraine (14.5%). 

Finally, the  conditions in prisons around the  world can  
exacerbate the  spread of  HIV, as overcrowding, poor sani
tation, and limited access to healthcare, can aggravate HIV 
prevention and treatment [61]. Moreover, the dynamic nature 
of prison populations, involving constant movement of pri
soners, prison staff, and visitors (in and out of the prison set-
ting), poses a  significant risk for the  spread of blood-borne 
viruses among prisoners and broader community [45, 64]. 

Conclusions 
The  meta-analysis performed in the  current study con-

firms that there are significant variations in HIV prevalence 
across different continents, with African countries exhibiting 
the highest overall prevalence rate. In contrast, Asia and South 
America demonstrate lower rates of prevalence due to better 
healthcare infrastructure, effective government policies, and 
education programs. Moreover, the study highlights the need 
for targeted interventions tailored to the  specific challenges 
faced by male and female prisoners in different regions. Over-
all, the  findings underscore the  importance of  addressing 
social determinants of health as well as implementing effec-
tive prevention and treatment strategies to reduce the impact 
of HIV on a global scale. 

Strengths and limitations 
The strengths of  the  study include high accuracy in 

searching and selecting studies related to the research topic, 
while accuracy and reliability of  the  results of  data analy-
sis reduced the  likelihood of  errors. However, considering 
the  qualitative evaluation of  the  studies and eliminating 
low-quality research, the  limitation of  the  study may be 
the possibility of a low number of eligible studies included. 
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