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ABSTRACT
Introduction Prisons are places with high 
vulnerability and high risk for the development 
of sexually transmitted infections. World Health 
Agencies recommend establishing intervention 
measures, such as information and education, on 
the prevention of diseases. Thus, technologies as 
tools for health education have been used to reduce 
sexually transmitted infections. However, no systematic 
review has investigated the effectiveness of these 
interventions. Therefore, this review’s objective is 
to examine the effect of educational technologies 
used for preventing sexually transmitted infections in 
incarcerated women.
Methods and analysis Preferred Reporting Items for 
Systematic Reviews and Meta- Analyses guidelines will 
be strictly followed. The following electronic databases 
will be searched: Scopus; Cumulative Index of Nursing 
and Allied Health, Education Resources Information 
Center, Embase, PsycINFO, PubMed/Medline, Web of 
Science and Google Scholar. Randomised clinical trials 
of interventions that used educational technologies 
to prevent sexually transmitted infections in 
incarcerated women will be searched in the databases 
from the beginning of 2020 until December by two 
researchers independently. A narrative synthesis 
will be constructed for all included studies, and if 
there are sufficient data, a meta- analysis will be 
performed using the Review Manager software (V.5.3). 
Continuous results will be presented as the weighted 
mean difference or the standardised mean difference 
with 95% CIs. Under the heterogeneity of the included 
studies, a random- effects or fixed- effects model will 
be used. The studies’ heterogeneity will be assessed 
by the I2 method. The sensitivity analysis will be 
carried out to examine the magnitude of each study’s 
influence on the general results. A significance level of 
p≤0.05 will be adopted.

Ethics and disclosure Ethical approval is not required 
because no primary data will be collected. The results will 
be published in journals reviewed by peers.
PROSPERO registration number CRD42020163820.

INTRODUCTION
There are about 714 000 incarcerated women 
globally, and these numbers may be higher 
due to the lack of record or under- reporting of 
data present in some countries. This number 
corresponds to 6.9% of the prison popula-
tion worldwide, and the countries with the 
highest number of incarcerated women are 
the USA (200 000), followed by China (107 
131), Russia (48 478), Brazil (approximately 
44 700) and Thailand (41 119). Furthermore, 
in the year 2000, this population increased by 
about 53%, the world population by 21%, 
and the male prison population by 20%.1

Strengths and limitations of this study

 ► This systematic review and meta- analysis will com-
bine results from different studies that have compa-
rable effect sizes.

 ► The protocol of systematic reviews presents a ro-
bust methodology that can serve as a basis for other 
researchers.

 ► The study screening, data extraction and quality 
assessment will be performed by two independent 
reviewers and a third researcher as an arbitrator.

 ► Different types of technologies may be identified and 
cause considerable heterogeneity, influencing clear 
conclusions.

 ► The analyses are carried out based on group data 
and not on the individual data of the participants.
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Due to their structure, prisons are places with high 
vulnerability and high risk for the development of sexu-
ally transmitted infections (STIs).2 Such infections can 
be caused by more than 30 different aetiological agents, 
and their main route of transmission is sexual contact. 
Some of these infections have high prevalence rates and 
are more severe in women because when not detected 
in time, they can cause, for example, congenital syphilis, 
pelvic inflammatory disease, infertility and cervical cancer. 
Besides, there are stigma, discrimination and prejudice 
resulting from STI’s cultural, psychological and biological 
aspects.3 Among the researches on STI in incarcerated 
women, there stands out the association with HIV, syph-
ilis, genital herpes, viral hepatitis, gonorrhoea, chlamydia 
and human papilloma virus.4–11

Moreover, it is crucial to consider that the high number 
of incarcerated people, coupled with the high turnover 
present in prison systems and the considerable number 
of prisoners who will return to the community, makes 
STI a severe public health problem.12 In the face of this 
problem, the WHO proposes comprehensive intervention 
measures on STI as a strategy for these spaces.2 Equally, 
the Bangkok Rules, which discuss the treatment provided 
to incarcerated women and non- custodial measures 
for women offenders, report the need to provide infor-
mation and education on how to prevent STI in prison 
spaces. These rules were defined to have a global scope 
concerning these women’s particularities. They were 
developed based on other resolutions adopted by the 
United Nations, in line with current international law.13

Thus, technologies as tools for health education can 
improve teaching quality through a pedagogical approach 
considering creativity and interactivity between educator 
and learner.14 Furthermore, they can represent one more 
tool to be considered in preventing STIs in prisons. The 
educational technologies used for this purpose can be of 
different types, such as printed materials (cards, pictures, 
folders e- booklets), games, videos and simulators.15 In 
this way, the technologies described here go beyond the 
universe of digital equipment.

Different technologies can be used in the teaching 
process of STI, including prisons.16–18 However, no 
systematic review was found as the International Prospec-
tive Registry of Systematic Reviews (PROSPERO) and 
Cochrane Database of Systematic Reviews did not have 
systematic review/meta- analysis records on the subject. 
Thus, this systematic review with meta- analysis aims to 
examine the effect of interventions based on educational 
technologies in the prevention of STIs in incarcerated 
women.

METHODS
The protocol was developed according to the Preferred 
Reporting Items for Systematic Review and Meta- Analysis 
Protocols19 and the Cochrane Handbook guidelines for 
Systematic Reviews of Interventions.20 The protocol was 
registered with the PROSPERO.

Study eligibility
Characteristics of the studies
The literature search will include studies according to 
the review’s pre- established criteria, objectives, partici-
pants, interventions, comparisons and outcomes (PICO). 
Randomised clinical trials (RCTs) or cluster- RCT primary 
studies of interventions that used educational technol-
ogies in the prevention of STIs in incarcerated women 
will be selected according to the recommendations of the 
Cochrane Effective Practice and Organization of Care 
(EPOC),21 without language restriction, published until 
31 December 2020.

Participants
Studies with incarcerated women, regardless of age, race, 
nationality and education level, developed in the prison 
environment, who have received some intervention using 
educational technologies related to STI, will be consid-
ered. Studies in which it is not possible to identify an 
educational technology will be excluded.

Interventions
Studies evaluating the effect of educational technologies 
as an independent or combined intervention (associa-
tion with expository or dialogued expository lecture, for 
example) will be considered interventions. This systematic 
review will adopt the concept of educational technology 
as ‘the ethical study and practice to facilitate learning and 
improve performance, creating, using, and managing 
appropriate technological processes and resources’.22

Comparators
Studies whose control group received any educational 
intervention without a preventive focus on STI or no 
educational intervention will be considered comparators.

Outcome measures
Studies reporting the effect of educational technologies 
related to sexual risk (reduced number of episodes of 
unprotected sex or sexual partners or correct use of a 
condom) in incarcerated women will be considered the 
outcome measures. According to the concept of educa-
tional technologies described above, educational tech-
nologies will include digital and non- digital technologies, 
which involve, for example, printed materials, games, 
videos and simulators.15 Secondary outcomes will include 
knowledge about STI and incidence of STI.

Information sources
The systematic search will comprise eight electronic 
databases: Scopus; Cumulative Index of Nursing and 
Allied Health; Education Resources Information Center; 
Embase; PsycINFO; PubMed/Medline; Web of Science 
and Google Scholar. Additionally, a manual search of the 
list of references of eligible articles will also be carried out 
to identify any potentially relevant study. The EndNote 
bibliographical software will be used to manage all refer-
ences to ensure a comprehensive survey.
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The PICO23 strategy was used to formulate the research 
question: ‘What is the effect of interventions based on 
educational technologies on STI prevention in incarcer-
ated women?’ Initially, controlled Medical Subject Head-
ings terms, and their synonyms were selected. The terms 
were combined using the Boolean operators “AND” and 
“OR”. The search strategy was developed at PubMed and 
subsequently will be adapted for other databases (online 
supplemental appendix 1).

Selection of studies
Two researchers will independently select scientific arti-
cles through the title and abstract’s initial reading, based 
on the eligibility criteria mentioned above. Subsequently, 
the articles will be fully read. All differences arising at any 
step in the selection and analysis process will be solved 
through consensus between the researchers. In case of 
no agreement, a third researcher will be contacted to 
establish a final decision. The reasons for excluding some 
articles will be presented in a Preferred Reporting Items 
for Systematic Reviews and Meta- Analyses flow chart 
(figure 1).24

Data extraction will be performed by two researchers 
with the aid of a specific form25 and will also consider the 
data extraction form for primary studies proposed by the 

EPOC.26 The items that will be collected are described 
below. As the review will assess the effect of educational 
interventions on sexual risk, the details of the interven-
tions will be selected to establish the studies’ reproduc-
ibility.27 Essential data for the risk of bias assessment 
(allocation and blinding) will also be extracted. The data 
will be inserted in the RevMan software (V.5.3.5),28 which 
allows for managing and analysing data during a system-
atic review.

The following items will be extracted from the 
selected articles: authors; year of publication; country 
of study; objective; research project; settings; charac-
teristics of the participants (age and ethnicity); health; 
sampling method; sample size; number and percentage 
of participants; research method/data collection tool; 
intervention (type of technology); control (alterna-
tive intervention/placebo/conventional care); total 
duration of the intervention (weeks/months); stages 
of measurement—baseline, follow- up 1, 2, 3 (weeks/
months after the baseline); outcome/discoveries 
(including mean values, SD and CIs); conclusion of the 
authors; quality of the study (evaluation of the reviewers/
comments on the study).25 26

Figure 1 Preferred Reporting Items for Systematic Reviews and Meta- Analyses (PRISMA) flow chart. Source: PRISMA flow 
diagram.24

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2020-043373 on 15 A

pril 2021. D
ow

nloaded from
 

https://dx.doi.org/10.1136/bmjopen-2020-043373
https://dx.doi.org/10.1136/bmjopen-2020-043373
http://bmjopen.bmj.com/


4 Carvalho IdS, et al. BMJ Open 2021;11:e043373. doi:10.1136/bmjopen-2020-043373

Open access 

Risk of bias in individual studies
Two researchers will assess the risk of bias based on the 
criteria proposed by the EPOC,29 which includes nine 
criteria whose outcome may be the following options: low 
risk, high risk and unclear risk of bias. The criteria are 
the generation of random sequence; allocation conceal-
ment; blinding of participants and personnel; blinding of 
outcome assessment; incomplete outcome data; selective 
outcome reporting; and other risks of bias.

The publication bias will be evaluated and classified 
according to the number of studies included in the meta- 
analysis: number of studies bigger or equal to 10—funnel 
chart in RevMan (V.5.3).28 The interpretation will occur 
based on the Cochrane Handbook for Systematic Reviews 
of Interventions.20

Data synthesis
The RevMan (V.5.3) software will be used for the meta- 
analysis.28 The meta- analysis will assess the effect ofin-
terventions based on educational technologies in the 
prevention of STI. It will be composed only of studies with 
a low risk of bias, according to the EPOC.29 In case of no 
article with a low risk of bias, the meta- analysis will not 
be developed. Continuous results will be presented as the 
weighted mean difference (MD) or the standardised MD 
with 95% CIs. Under the heterogeneity of the included 
studies, a random- effects or fixed- effects model will be 
used. The heterogeneity between the studies will be 
measured by the Cochran Q and I2 tests.30 A significance 
level of p≤0.05 will be adopted.

The size of each study’s primary effect will be calculated 
from the first stage of measurement after implementing 
the intervention. For studies with more than one inter-
vention group, the primary effect size will be measured 
for the group presenting the intervention’s main charac-
teristics or a smaller number of methodological flaws. In 
turn, for studies with more than one control group, the 
primary effect will be calculated for the group presenting 
the highest expected difference concerning the interven-
tion group.30

Subgroup analysis
If there are enough studies, we will conduct a subgroup 
analysis based on the different educational technologies 
used to prevent STIs in incarcerated women.

Sensitivity analysis
A sensitivity analysis will be conducted to examine the 
magnitude of each study’s influence on the general 
results of the comparisons.

Quality of evidence assessment
The quality of evidence will be assessed through the 
Grading of Recommendations Assessment, Develop-
ment and Evaluation approach. Each outcome can be 
classified according to the following levels of evidence: 
very low, low, moderate and high. These results repre-
sent the level of confidence in the estimated effect. The 
quality of evidence includes methodological limitations 

(risk of bias), inconsistency, indirect evidence, inaccuracy 
and publication bias. Two independent researchers will 
conduct this quality assessment.31

Qualitative data synthesis
Additionally, a qualitative data synthesis will be presented, 
even if the meta- analysis is not performed, including a 
description of aspects such as year of publication, country 
of origin, sample size, type of intervention and outcomes. 
A chart will also be presented with a general summary of 
the educational technologies evaluated.

Ethics and dissemination
This study is a protocol whose goal is to perform a 
systematic review and meta- analysis of studies previously 
published. Thus, there was no human recruitment, and 
the analyses will not occur concerning the individual 
participants. Therefore, there is no need for approval 
from a research ethics committee. The results of this 
study will be published in journals reviewed by peers.

Patient and public involvement
No patient involved.
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APPENDIX 

Search Strategy PubMed 

 

("Women"[MeSH Terms] OR "Women"[All Fields] OR "Girl"[All Fields] OR 

"Woman"[All Fields] OR "Girls"[All Fields] OR "Female"[MeSH Terms] OR 

"Females"[All Fields] OR "Female"[All Fields] OR "Women's Health"[MeSH 

Terms] OR "Women's Health"[All Fields] OR "Womens Health"[All Fields] OR 

"Woman's Health"[All Fields]) AND ("Prisons"[MeSH Terms] OR "Prisons"[All 

Fields] OR "Prison"[All Fields] OR "Penitentiaries"[All Fields] OR 

"Penitentiary"[All Fields] OR "Prisoners"[MeSH Terms] OR "Prisoner"[All Fields] 

OR "Prisoners"[All Fields] OR "Incarceration"[All Fields] OR "Incarcerated"[All 

Fields]) AND ("Educational Technology"[MeSH Terms] OR "Educational 

Technology"[All Fields] OR "Educational Technologies"[All Fields] OR 

"Instructional Technology"[All Fields] OR "Instructional Technologies"[All Fields] 

OR "Health Education"[MeSH Terms] OR "Health Education"[All Fields] OR 

"Health Promotion"[MeSH Terms] OR "Health Promotion"[All Fields] OR 

"Promotion of Health"[All Fields] OR "Health Promotions"[All Fields] OR 

"Promotional Items"[All Fields] OR "Promotional Item"[All Fields] OR "Wellness 

Programs"[All Fields] OR "Wellness Program"[All Fields] OR "Health 

Campaigns"[All Fields] OR "Health Campaign"[All Fields]) AND ("Sexually 

Transmitted Diseases"[MeSH Terms] OR "Sexually Transmitted Diseases"[All 

Fields] OR "Sexually Transmitted Disease"[All Fields] OR "STIs"[All Fields] OR 

"STI"[All Fields] OR "Venereal Diseases"[All Fields] OR "Venereal Disease"[All 

Fields] OR "Sexually Transmitted Infections"[All Fields] OR "Sexually Transmitted 

Infection"[All Fields] OR "STDs"[All Fields] OR "Sex Education"[MeSH Terms] 

OR "Sex Education"[All Fields] OR "Gonorrhea"[MeSH Terms] OR 

"Gonorrhea"[All Fields] OR "Neisseria gonorrhoeae Infection"[All Fields] OR 

"Granuloma Inguinale"[MeSH Terms] OR "Granuloma Inguinale"[All Fields] OR 

"Granuloma Venereum"[All Fields] OR "Donovanosis"[All Fields] OR 

"Syphilis"[MeSH Terms] OR "Syphilis"[All Fields] OR "Great Pox"[All Fields] OR 

"Chancroid"[MeSH Terms] OR "Chancroid"[All Fields] OR "Chlamydia 

Infections"[MeSH Terms] OR "Chlamydia Infections"[All Fields] OR "Chlamydia 

Infection"[All Fields] OR "Chlamydia"[All Fields] OR "Lymphogranuloma 

Venereum"[MeSH Terms] OR "Lymphogranuloma Venereum"[All Fields] OR 

"Lymphogranuloma Inguinale"[All Fields] OR "Condylomata Acuminata"[MeSH 

Terms] OR "Condylomata Acuminata"[All Fields] OR "Venereal Warts"[All Fields] 

OR "Venereal Wart"[All Fields] OR "Genital Warts"[All Fields] OR "Genital 

Wart"[All Fields] OR "buschke lowenstein tumor"[MeSH Terms] OR "buschke 

lowenstein tumor"[All Fields] OR "buschke lowenstein tumor"[All Fields] OR 

"Giant Condyloma Acuminatum"[All Fields] OR "Giant Condyloma of Buschke 

and Lowenstein"[All Fields] OR "buschke lowenstein tumor"[All Fields] OR 

"buschke lowenstein tumor"[All Fields] OR "Giant Condyloma of Buschke and 

Lowenstein"[All Fields] OR "Herpes Genitalis"[MeSH Terms] OR "Herpes 

Genitalis"[All Fields] OR "Genital Herpes"[All Fields] OR "Herpes Simplex Virus 
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Genital Infection"[All Fields] OR "Genital Herpes Simplex"[All Fields] OR "HIV 

Infections"[MeSH Terms] OR "HIV Infections"[All Fields] OR "HIV Infection"[All 

Fields] OR "HTLV III LAV Infections"[All Fields] OR "HTLV III LAV Infection"[All 

Fields] OR "HTLV III Infections"[All Fields] OR "HTLV III Infection"[All Fields] OR 

"HIV Coinfection"[All Fields] OR "HIV Coinfections"[All Fields] OR "Acquired 

Immunodeficiency Syndrome"[MeSH Terms] OR "Acquired Immunodeficiency 

Syndrome"[All Fields] OR "Acquired Immune Deficiency Syndrome"[All Fields] 

OR "Acquired Immuno Deficiency Syndrome"[All Fields] OR "Acquired 

Immunodeficiency Syndromes"[All Fields] OR "AIDS"[All Fields] OR "HIV"[MeSH 

Terms] OR "HIV"[All Fields] OR "Human Immunodeficiency Virus"[All Fields] OR 

"Human Immunodeficiency Viruses"[All Fields] OR "Human T Cell Lymphotropic 

Virus Type III"[All Fields] OR "Human T Cell Leukemia Virus Type III"[All Fields] 

OR "LAV-HTLV-III"[All Fields] OR "Lymphadenopathy Associated Virus"[All 

Fields] OR "Human T Lymphotropic Virus Type III"[All Fields] OR "Acquired 

Immune Deficiency Syndrome Virus"[All Fields] OR "Acquired Immunodeficiency 

Syndrome Virus"[All Fields] OR "HTLV-III"[All Fields] OR "Papillomavirus 

Infections"[MeSH Terms] OR "Papillomavirus Infections"[All Fields] OR 

"Papillomavirus Infection"[All Fields] OR "Human Papillomavirus Infection"[All 

Fields] OR "Human Papillomavirus Infections"[All Fields] OR "HPV Infection"[All 

Fields] OR "HPV Infections"[All Fields] OR "HPV"[All Fields] OR 

"Papillomaviridae"[MeSH Terms] OR "Papillomaviridae"[All Fields] OR "Human 

Papilloma Virus"[All Fields] OR "Human Papilloma Viruses"[All Fields] OR 

"Human Papillomavirus Viruses"[All Fields] OR "Human Papillomavirus Virus"[All 

Fields] OR "hepatitis, viral, human"[MeSH Terms] OR "Human Viral 

Hepatitides"[All Fields] OR "Human Viral Hepatitis"[All Fields] OR "Hepatitis 

B"[MeSH Terms] OR "Hepatitis B"[All Fields] OR "Hepatitis C"[MeSH Terms] OR 

"Hepatitis C"[All Fields] OR "Hepatitis D"[MeSH Terms] OR "Hepatitis D"[All 

Fields] OR "Delta Hepatitis"[All Fields] OR "Delta Infection"[All Fields] OR "Delta 

Superinfections"[All Fields] OR "Delta Superinfection"[All Fields] OR "Amazon 

Black Fever"[All Fields] OR "Labrea Disease"[All Fields]) 
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