Silva Carvalho da et al. BMC Public Health (2023) 23:690 BMC Public Health
https://doi.org/10.1186/512889-023-15646-3

Check for
updates

Effect of a board game on imprisoned
women’s knowledge about sexually
transmitted infections: a quasi-experimental
study

lsaiane da Silva Carvalho', Ryanne Carolynne Marques Gomes Mendes', Lafs Helena de Souza Soares Lima',
Gabrielle Pessda da Silva', Monique de Freitas Goncalves Lima', Tatiane Gomes Guedes' and
Francisca Mércia Pereira Linhares'

Abstract

Introduction Board games can be used as a playful educational practice in the teaching and learning process, as
they constitute an educational technology that can be a source of health knowledge and an aid in decision-making.
The objective of this research was to assess the effect of a board game on imprisoned women’s knowledge about
STls.

Methods A quasi-experimental study was conducted in 2022 with 64 imprisoned women who were students at a
school located in a prison unit from the city of Recife, state of Pernambuco, Brazil. A 32-item instrument was used to
assess knowledge about sexually transmitted infections before, immediately after the intervention and at 15 days.
The intervention consisted in applying the Previna board game in a classroom. All the analyses were performed in the
Stata software, version 16.0, with a 5% significance level.

Results The knowledge mean in the pre-test was 23.62 (+3.23) points, whereas it rose to 27.93 (+2,28) in the
immediate post-test, dropping to 27.34 (+2.37) (p <0.001) in post-test 2, which was performed 15 days after the
intervention. There was a statistically significant difference in the means obtained between the pre-test and the
immediate post-test (p <0.001), with a difference of 4.241 points, as well as between the pre-test and post-test 2
(p<0.001), a difference of 3.846 spots.

Conclusions The Previna board game significantly increased its players'knowledge about STls, and such increase in
knowledge remained significant during the follow-up period.
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Background

Brazil has the fourth largest prison population in the
world and the sixth highest rate of inmates for every
100,000 inhabitants. According to the National Peniten-
tiary Information Survey (INFOPEN) in 2017, the Brazil-
ian prison population was 726,354 inmates [1]. Of them,
nearly 42,000 were women [2].

There are not enough prison units in the country,
which results in overcrowding and in repercussions on
the inmates’ quality of life and health [1]. It is noted that
living in the prison system imposes greater exposure to
physical risks, such as for the transmission of sexually
transmissible infections (STIs) [3].

When compared to the general population, imprisoned
women are more susceptible to contracting STIs. This
can be explained by the lack of knowledge on the subject,
distorted perceptions and risky behaviors adopted during
incarceration. [4]. Thus, the female population tends to
need more health care, mainly with regard to STI preven-
tion, which is emphasized by the National Plan for Health
in the Penitentiary System (Plano Nacional de Saiide no
Sistema Penitencidrio, PNSSP), which provides for health
education, STI diagnosis, control and treatment actions;
distribution of condoms; and elaboration of instructional
educational material [3].

Health education actions and the development of
instructional materials can be implemented through the
use of educational technologies, which can support STI
prevention and control. Educational games stand out
among these technologies, which can be easily used by
the prison population [1].

Educational games such as board games have been
widely employed, as they enable better learning, clarifi-
cation of doubts, acquisition of information and social-
ization. Board games can be used as a playful educational
practice in the teaching and learning process, as they
represent a source of health knowledge and an aid in
decision-making. This type of game enables dialogue and
favors reflection, allowing for better adherence to the
practices to prevent diseases, such as STIs [5].

A systematic review evidences that board games exert
positive impacts on knowledge about STIs and health-
related behaviors [6], with the need to evaluate the effect
of these games on knowledge in the female prison pop-
ulation [7]. This population has a history of problems
related to sexuality and health [7], such as STIs, cervical
cancer and unwanted pregnancies [8—10]. This assess-
ment aims at contributing to preventing dissemination of
STIs and their consequences.

Given the above, it is noted that transmission of diverse
information related to sexual health is fundamental for
STI prevention and control, as well as that educational
games are mediating strategies for the construction of
knowledge that can contribute to reducing STI rates
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among the prison population. In addition, the high STI
rates in the female prison population and their conse-
quences reinforce the need to work on the topic of STIs,
in order to contribute to decision-making with a focus
on harm reduction. The objective of this research is to
assess the effect of a board game on imprisoned women’s
knowledge about STTIs.

Methods

Study design

A quasi-experimental study was developed in 2022 with
64 imprisoned women who were students at a school
located in a prison unit in the City of Recife, State of Per-
nambuco, Brazil. The protocol for this study was pub-
lished in an open access journal [11]. Intentionally, 7
classes out of a total of 10 were selected, so as to repre-
sent all the school modules, namely: I, III, V, VII, and 1st
and 3rd year. The three excluded classes corresponded
to modules contemplated in other shifts. As a safety
measure for the research team, preference was given to
daytime classes, when there was more than one class rep-
resenting the same module. In the case of Module VII,
classes from the afternoon and night shifts were included
due to the reduced number of students found. Modules
last for 6 months and correspond to school years outside
prison.

Prior to this study, a study was carried out for the con-
struction and validation of the data collection instru-
ment and the board game. In both situations, the inmates
participated in the semantic evaluation phase. Women
who participated in these steps were not included in this
study.

Participants

In order to determine sample size, a sample calculation
equation for the study of the mean in a single paired
group was used [12], where: Z, is Quantile of the
standard normal (95% confidence, z=1.96); Zg_p is the
Quantile of the standard normal for a test power of 80%
(z=0.84); o4=Expected standard deviation of the differ-
ence between the knowledge score before and after the
intervention (o4 = 2 points); and A = Expected difference
between the mean knowledge score before and after the
intervention (A = p;-p,=8.5-7.4=1.1). The mean values
were obtained in the pilot sample with 10 observations.

(2-03) - (Zopp+ Z1s)°
A2

n =

A 95% confidence level was adopted, as well as 80%
test power. expected standard deviation of 2 points in
the difference in the knowledge score before and after
the intervention, and expected difference of 1.1 points
between the mean knowledge score before and after the
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intervention. Based on these values, the required sample
size was 53 participants. 20% was added to this number,
considering eventual follow-up losses between baseline
and 15 days after the intervention. Thus, the required
sample size for the study corresponded to 64 women.

The eligibility or inclusion criteria were as follows:
imprisoned women, regularly enrolled at the Olga
Bendrio Prestes State School, aged 18 years old or over,
literate, and expected to stay at least 15 days in the prison
unit; in turn, the exclusion criteria were the following:
women who participated in the semantic evaluation
stages of the instrument or board game; and pregnant
women, for having access to diverse information about
STIs during prenatal consultations, which can be con-
sidered a bias; and the withdrawal or loss criteria cor-
responded to women who dropped out of the course
(school evasion) after data collection was initiated, who
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had their deprivation of freedom suspended or ended,
who were transferred to another prison unit, or who
died. The process diagram corresponding to the study
phases is presented in Fig. 1.

Instruments

In order to assess the imprisoned women’s knowledge
about STIs before and after the intervention, an instru-
ment was used in two parts: (1) Characterization of the
sample (social, demographic and prison situation); and
(2) Knowledge about STIs. The instrument had 32 items
and underwent a content validation process with health
professionals, obtaining overall Content Validity Coef-
ficient (CVC) values of 0.948 and 0.936 for representa-
tiveness and clarity, respectively. In addition to that, the
semantic evaluation was performed with 10 imprisoned

[ Inclusion ]

Eligibility assessed

(n=75)
Excluded (n=8)
[ Reason: participation in previous
(n=67) stage

Excluded (n=3)

Pre-test (n=64)

Reason: refusal to participate

Allocation

Intervention (n=64)

Fig. 1 Follow-up flow corresponding to the participants

Follow-up

Immediate post-test
(n=64)

A 4

Post-test after 15 days
(n=49)

Follow-up losses (n=15)

- Transferred (n=3)

- Not present in classroom (n=4)
- Release order (n=4)

- Working (n=2)

-1 (n=1)

- In punishment (n=1)
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women, who considered the items as clear (Positiv-
ity Index=99.0). The answer options were as follows:
“Right’; “Wrong” and “I don’t know”. The correct answers
received a score of “1” and the incorrect ones (Wrong/I
don’t know) were scored with “0”. At the end, knowledge
was assessed based on the score obtained, which varied
from O to 32 points.

The instrument has elaborated based on the Clinical
Protocol and Therapeutic Guidelines for the Comprehen-
sive Care of People with Sexually Transmitted Infections
in Brazil. The items refer to the following aspects: (a)
signs and symptoms (5 items): myth about people with
STIs; locatios the appearance of signs STIs; and main
signs (wounds, discharges, and warts); (b) transmission
(11 items): sex without a condom; sex between women;
myth about using the bathroom; tattoo; piercing; sex
toys; nail clippers; sharing syringes and needles; kiss on
the mouth; gestation; It is part; (c) prevention (4 items):
wearing a shirt; condom in oral sex; condom in anal sex;
and vaccine against Hepatitis B; (d) main STIs (6 items):
difference between HIV and AIDS; AIDS cure; cure of
syphilis; HPV and cervical cancer; gonorrhea and preg-
nancy; and cure of Herpes; (e) treatment (5 items): search
for a health professional; communication of partner; STIs
treatment; treatment and use of the sweater; and partner
treatment; (f) Vulnerability (1 item): imprisoned women
compared to free women.

Game board

The educational intervention was conducted by apply-
ing the Previna board game, consisting of the following:
1 board; 1 instructions manual; 5 pawns; 52 cards; and 1
dice (Fig. 2). The board game underwent a content valida-
tion process in charge of 18 health and education profes-
sionals, obtaining an overall CVC of 0.966. In the board
game content validation procedure regarding its appear-
ance, which was conducted by 5 game designers/devel-
opers, the CVC was 0.917. All 10 imprisoned women
who took part in the semantic evaluation asserted that
they enhanced their knowledge, improved their motiva-
tion towards the class, and that they would like to play
another game.

The educational technology was planned to be played
with a minimum of 2 and a maximum of 5 players. The
participants had the opportunity to play a single round
of the game during the intervention. The classes were
divided into small groups of a maximum of 5 students.
For example, a class of 14 students was divided into 3
groups: 2 groups of 5 students and 1 group of 4 students.

The content on STIs — signs and symptoms, transmis-
sion, prevention, main STIs, diagnosis, treatment and
vulnerability — was addressed based on situations that
refer to the imprisoned women’s everyday life. The STIs
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addressed were: human immunodeficiency virus, syphi-
lis, genital herpes, viral hepatitis, gonorrhea, chlamydia
and human papillomavirus.

Different types of questions were posed to make the
game more attractive, with different levels of difficulty. In
addition, a type of information card was created that does
not correspond to a question, but to a reading activity
that must be carried out by the players. For example: (1)
Multiple choice card: Maria found out she was pregnant
in prison. One of the tests showed that she has syphilis.
Can she have the treatment even though she is pregnant?
Yes or No; (2) Challenge card: Marcela’s girlfriend found
out that she has a sexually transmitted infection. Will
Marcela also need treatment? What is she supposed to
do?; (3) Prevention card: You performed all consultations
and exams during prenatal care; (4) Risk card: You had
your last cervical cancer screening more than 5 years ago.

Interventions

The educational intervention was developed during June
2022 and the research team was divided as follows: all
the interviews were conducted by the research assistants.
The knowledge instrument was applied at 03 moments:
T1 (initial interview), T2 (immediately after the interven-
tion) and T3 (15 days after the intervention). The game
was applied by the researcher in charge with the support
of 2 research assistants. Data collection took place in
three stages:

Stage 1: after selecting the women, they were invited
to take part in the research. On this occasion, they were
provided guidelines about the research objective and the
procedures adopted for data collection. When a woman
accepted, the Free and Informed Consent Form was read
and signed. Subsequently, they were invited to participate
in the structured individual interview to answer ques-
tions from the data collection instrument.

Stage 2: the intervention proposed for this study con-
sisted in using the Previna board game in a classroom.
The game was applied after the initial interview to
groups with a maximum of 05 students. It is noted that
all the women who were present in the classroom and
volunteered to participate underwent the intervention.
Immediately after the intervention, the STI knowledge
instrument was reapplied.

Stage 3: the STI knowledge instrument was reapplied
15 days after the intervention. This application was indi-
vidual and was performed in a classroom with the sup-
port of 5 research assistants. Once data collection has
ended, the questions from the STI knowledge instrument
were answered and discussed in the classroom, with a
debate of the items that generated doubts.
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Fig. 2 Previna board game

Statistical analysis

The data treatment and descriptive analysis procedures
were performed by characterizing diverse sociodemo-
graphic information and data referring to the prison
situation. Absolute and percentage distributions were cal-
culated for the qualitative variables and position (mean
and median) and dispersion (standard deviation) mea-
sures were calculated for the quantitative variables. The
knowledge assessment instrument underwent a descrip-
tive analysis of each question, separately, and of the total
sum, in each of the three moments of its application: pre-
test, immediate post-test and post-test 2. Both for each
question and for the sum, position (mean and median)
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and dispersion (standard deviation) measures were cal-
culated. The distribution corresponding to the represen-
tative variables of the sum of scores at each application
moment was verified by means of the Shapiro-Wilk test.
Friedman’s test was employed to compare the mean val-
ues obtained across all three application moments. In
turn, the sum presented normal distribution in each of
the periods analyzed; therefore, the difference of means
analysis was performed via the ANOVA test for repeated
samples. The Tukey HSD post-hoc test was used to iden-
tify the differences, as well as their significance, across
all moments when the instrument was applied. All the
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analyses were performed in the Stata software, version
16.0, with a 5% significance level.

Results

A total of 64 imprisoned women participated in the stage
for evaluating the knowledge about STIs, with inclusion
of participants from all six modules of the school. The
social and demographic characterization data can be
seen in Table 1. In terms of prison situation, 42 (65.63%)
were arrested once, 18 (28.13%) had been convicted
twice, and 4 (6.25%) had been convicted three times. For
those who had been convicted more than once, the mean
was 2.18 (£0.39) times, varying from 2 to 3. The sum of
the mean time of all the convictions was 24.07 (+£33.78)
months, varying from 2 to 192 months, and the mean
time corresponding to the current conviction was 15.82
(£17.01) months, varying from 2 to 84. Most of the par-
ticipants were awaiting trial (82.81%) and, in the case of

Table 1 Social and demographic characterization of the
participants

Variable n %
Marital status (n=64)

Married/With a partner 18 28.13
Single 42 65.63
Separated/Divorced 1 1.56
Widow 3 4.69
Number of children (n=64)

None 10 15.63
One 1 17.19
Two 17 26.56
Three 13 2031
Fourand + 13 20.31
Who do the children live with (n=53)

Grandparents 25 47.17
Father 7 13.21
Uncles/Aunts 5 943
Other family members 5 943
Shelter 1 1.89
Independent 10 18.87
Race (n=64)

Brown 46 71.88
White 12 18.75
Black 4 6.25
Asian 2 3.13
Religion (n=63)

Evangelical 27 42.86
Catholic 18 2857
Other 2 3.17
No religion 16 2540
She worked before being convicted (n=62)

Yes 39 62.90
No 23 37.10

Dependents receiving reclusion aid (n=63)

No 63 98.43
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those who had already been tried, the mean sentence
was 14.04 (£9.22) years, varying from 2 to 33. A total of
42 (65.63%) women stated having visits, especially from
their mother 8 (19.05%) and children 7 (16.67%). Only 6
(9.38%) women worked in cooking or cleaning activities
at the prison unit.

When analyzing the means of each item, it was identi-
fied that the highest mean in the pre-test was obtained in
item 27 (“In case of a sexually transmitted infection, you
should seek the health professional of the prison unit”),
Mean=1, that is, it was answered correctly by all the
participants. In turn, the worst result was in item 7 (“It
is possible to catch sexually transmitted infections when
using a bathroom shared by a lot of people”): Mean=0.01
(£0.12). In the immediate post-test, 6 items (5 - “A per-
son can catch a sexually transmitted infection having sex
without a condom”; 11 - “Condom use is the main way to
prevent sexually transmitted infections”; 20 - “There is a
vaccine to prevent Hepatitis B”; 27 - “In case of a sexually
transmitted infection, the prison unit health professional
should be sought”; 28 - “Any person who has a sexu-
ally transmitted infection must notify the partner”; and
31 - “The partner of a person with a sexually transmit-
ted infection may need treatment”) obtained Mean=1.
The worst item was 26 (“Herpes has a cure”): Mean=0.37
(£0.48). In turn, in post-test 2, items 11, 27, 28 and 31
remained with correct answers for all the participants,
and item 26 remained as the one with the worst result.
In terms of difference in answers present in all three
response times for each item, it is possible to observe
that mean values with statistically significant differences
were found (p<0.05) for 13 of the 32 items of the instru-
ment (2, 6,7, 9, 14, 15, 19, 20, 21, 22, 23, 24 and 25), with
increased mean values in all cases, when compared to the
result obtained in the pre-test. Referring to the sum of
the items, a mean of 23.62 (£3.23) points was identified
in the pre-test. In turn, in the immediate post-test, the
mean rose to 27.93 (£2.28) and dropped to 27.34(+2.37)
in post-test 2, representing a statistically significant dif-
ference (p<0.001) (Table 2).

Table 3 describes the differences of means and their
respective significance values when comparing all 3
moments. It can be identified that there was a statisti-
cally significant difference in the mean values obtained
between the pre-test and the immediate post-test
(p<0.001), with a difference of 4.241 points. Likewise,
there was also a difference between the pre-test and post-
test 2 (p<0.001): 3.846 points. On the other hand, the
difference of 0.394 points between the immediate post-
test and post-test 2 results was not statistically significant
(p>0.05).
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Table 2 Knowledge about Sexually Transmitted Infections in the pre-test, immediate post-test and post-test 2

Item No. Pre-test Immediate Post-test 2 p-value

(n=64) post-test (n=49)

(n=64)
Mean Me- Mean Me- Mean Me-
(£ SD) dian (xSD) dian (xSD) dian
(IQR) (IQR) (IQR)

1. A seemingly healthy person may have some Sexually Transmitted 0.85(0.30) 1(1) 0.92(0.27) 1(1) 095(0.19) 1(0) 0.152*
Infection

2.The main signs of Sexually Transmitted Infections appear in the private 0.81(0031) 1(1) 0.98(0.12) 1(0) 091(027) 1(0) 0002
parts

3. Mouth sores can also be a sign of Sexually Transmitted Infections 0.82(0.38) 1(1) 092(0.27) 1(1) 091(027) 1(0) 0176
4. Discharges in the private parts can be a sign of Sexually Transmitted 0.85(0.35) 1(1) 0.92(0.27) 1(1) 091(027) 1(0) 0433*
Infections

5. A person can catch a Sexually Transmitted Infection by having sex 1.0 (0) 1(0) 1.0 (0) 1(0) 097(0.14) 1(0) 0310

without a condom

6. A woman can catch a Sexually Transmitted Infection by having sex with 0.78 (041) 1(1) 093 (0.24) 1(1) 095(0.19) 1(0) 0.003*
another woman

7.1t is possible to catch Sexually Transmitted Infections when using a 0.01(0.12) 0(0) 0.56 (0.50) 1 (1) 051 (050 1(1) <0.001*
bathroom shared by a lot of people

8. It is possible to catch Sexually Transmitted Infections by getting a tattoo ~ 0.90 (0.29) 1 (1) 0.98(0.12) 1(0) 097(0.14) 1(0) 0.065

9.1t is possible to catch Sexually Transmitted Infections by wearing a 0.78(041) 1(1) 0.96(0.17) 1(0) 091021 1(1) 0001*
piercing
10. It is possible to catch Sexually Transmitted Infections by sharing sex 0.89(0.31) 1(1) 0.95(0.21) 1(0) 097(0.14) 1(0) 0117
toys (e.g., vibrators)
11. Condoms are the main way to prevent Sexually Transmitted Infections 0.95(0.21) 1(0) 1.0 (0) 1(0) 1.0 (0) 1) 0068
12. Condoms can be used in oral sex to prevent Sexually Transmitted 0.89(0.31) 1(1) 0.96(0.17) 1(0) 091(027) 1(0) 0269
Infections
13. Condoms can be used in anal sex to prevent Sexually Transmitted 0.89(031) 1(1) 098(0.12) 1(0) 097 (0.14) 1(0) 0.029*
Infections
14. Itis possible to get HIV when giving a kiss on the mouth 0.29 (046) 0(1) 0.50 (0.50) 0.50 053(050) 1(0) 0011F
(M
15. Having HIV is the same as having AIDS. 0.25(043) 0(1) 0.50 (0.50) 0.50 040(049) 0(1) 0.009*
Q)
16.There is a cure for AIDS 0.81(039) 1(1) 0.81(039 1(1) 0.81(039) 1(1) 0919
17. Syphilis can be passed on from mother to baby during pregnancy 0.89 1(1) 0.95(0.21) 1(0) 093(024) 1(0) 0385
(0.31)
18. Syphilis has a cure 0.75(043) 1(1) 0.82(038) 1(1) 0.79(040) 1(1) 0367
19. Hepatitis B can be transmitted when sharing syringes and needles 0.82(0.38) 1(1) 0.95(0.21) 1(0) 095(0.19) 1(0) 0017
20.There is a vaccine to prevent hepatitis B 0.85(0.35) 1(1) 1.0 (0) 1(0) 0.87(033) 1(1) 0013
21. Hepatitis C can be transmitted when sharing nail pliers 0.76 (042) 1(1) 0.95(0.21) 1(0) 097(0.14) 1(0) <0.001*
22.Warts on the private parts are caused by HPV 0.54 (0.50) 1(1) 0.87(0.33) 1(1) 077(042) 1(1) <0.001*
23. Cervical cancer can be caused by HPV 0.65(047) 1(1) 0.84(036) 1(1) 081(039) 1(1) 0029
24. A woman with gonorrhea may have trouble getting pregnant 0.50 (0.50) 0.50 0.87(0.33) 1(1) 079 (0400 1(1) <0.001*
Q)
25. Chlamydia can be passed on from mother to baby during delivery 0.50 (0.50) 0.50 0.76 (042) 1(1) 074(043) 1(1) 0001*
Q)
26. Herpes has a cure 0.20 (0.40) 0 (1) 0.37(048) 0(1) 034(048) 0(1) 0082
27.1n case of a Sexually Transmitted Infection, the health professional 1.0(0) 1(0) 1.0 (0) 1(0) 1.0 (0) 10) -
working in the prison unit should be sought
28. Any person with a Sexually Transmitted Infection should notify their 0.98(0.12) 1(0) 1.0 (0) 1(0) 1.0 (0) 1(0) 0413
partner
29.There is treatment for Sexually Transmitted Infections 0.95(0.21) 1(0) 0.98(0.12) 1(0) 095(0.19) 1(0) 0640*
30. A person undergoing treatment for a Sexually Transmitted Infection 0.87(033) 1(1) 0.90(0.29) 1(1) 097(0.14) 1(0) 0.107*

can have sex without a condom

31.The partner of a person with some Sexually Transmitted Infection may 0.95(0.21) 1(0) 1.0(0) 1(0) 1.0(0) 1(0) 0068*
need treatment
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Table 2 (continued)
Item No. Pre-test Immediate Post-test 2 p-value

(n=64) post-test (n=49)

(n=64)
Mean Me- Mean Me- Mean Me-
(£ SD) dian (xSD) dian (xSD) dian
(IQR) (IQR) (IQR)

32. Awoman in the prison unit is at an increased risk of having a Sexually 0.53(0.50) 1(1) 0.70(046) 1(1) 067 (047) 1(1) 0.106"
Transmitted Infection than a free woman
Sum 23.62 24 27.93 28 27.34 28  <0.001"

(3.23) (10) (2.28) (5) (2.37) (6)

* Friedman test." ANOVA for repeated samples

Table 3 Comparisons of the sum referring to knowledge about
Sexually Transmitted Infections in the pre-test, immediate post-
test and post-test 2

Moment Immediate post-test Post-test 2

Difference p-value" Difference p-value"
Post-test 2 -0.394 1.00 - -
Pre-test -4.241 <0.001 -3.846 <0.001

"' Tukey HSD post-hoc test

Discussion

The Previna board game was designed to be a comple-
mentary tool in the teaching and learning process about
STIs for imprisoned women. The results showed that
this educational technology significantly increased the
players’ knowledge about STIs and that this increase in
knowledge remained significant during follow-up. This
suggests that there was knowledge retention in the period
researched. The increase in knowledge was also present
in other studies that used board games for educational
purposes [13-16].

The knowledge retention observed in this study is a
result that draws attention, as the school teachers fre-
quently mentioned that the women had difficulty retain-
ing the contents taught in the classroom. This suggests
that the approach to content may or may not favor this
process. In this way, the board game can be used to pres-
ent educational content to adult students in order to
address their learning needs [14] and to make learning
more significant and engaging.

Regardless of the teaching method chosen, the teacher
must employ strategies during the classes that are capable
of increasing the student’s motivation, improving knowl-
edge retention and learning results [16]. It is known that,
in the prison environment, the system itself limits some
actions. Thus, it is increasingly important to use accessi-
ble technologies that may streamline the knowledge con-
struction process and make it more active.

The increase in knowledge remained significant after
15 days, suggesting short-term knowledge gain. Previous
studies have also evidenced short-term knowledge gains
through learning using games [14, 17-19].

It is important to highlight that the knowledge mean in
the pre-test (23.62; SD=3.23) was expressive since, from
a total of 32 items present in the instrument, approxi-
mately 74% were answered correctly. Such result shows
that there is certain level of knowledge on the sub-
ject matter in the sample under study. A similar result
was found by a study that evaluated knowledge about
HIV and the Hepatitis C Virus (HCV) among impris-
oned North American women and identified high lev-
els of knowledge about HIV and HCV, despite extensive
reports of risk behaviors as sex work (44%) and history of
injecting drug use (75.5%). [20].

This can be the result of educational actions developed
in a previous period, such as the extension project enti-
tled “Sexual and Reproductive Health Care for women
in custody’, carried out in the prison unit in partnership
with the Nursing Department of the Federal University
of Pernambuco, started in 2013 [21] and which had its
activities interrupted due to the COVID-19 pandemic in
2020.

In addition, the imprisoned women in question were
students at a prison school and the content on STIs
may have been worked on in a previous period and in a
transversal way, as part of YAE activities and within the
scope of knowledge areas such as Natural Sciences, as
provided by the Common National Curriculum Base [22,
23]. However, if the game was able to increase knowledge
about STIs in this context, it is possible that it will pres-
ent more expressive results if the baseline knowledge lev-
els are lower.

In relation to the item that presented the worst per-
formance in the pre-test (item 7) and which deals with
STT contagion through the use of shared bathrooms, it
is noticed that this is a myth widely spread in our soci-
ety. Some papers also evidenced this view by parents and
teachers in Kenya [24], by seafarers in Montenegro [25]
and about a possible toilet disease, with signs and symp-
toms similar to STIs by young Nigerian women, who
believed they acquired the disease from using a toilet
with poor hygiene conditions [26].

In addition to that, a study on the perspectives of
risk factors for STIs by Brazilian imprisoned women
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evidenced that sexual behavior and unprotected sex were
not understood as the main ways of acquiring STIs in this
environment, but sharing the bathroom as a risk poten-
tiator [2]. In view of this, it is important to reinforce the
ways in which STIs are transmitted among this popula-
tion group, which does not mean saying that hygiene care
in these places should be neglected. It is also noted that
there was a significant increase in the means for this item
after the intervention.

Item 26, which deals with the existence of a cure for
herpes and corresponds to a false item, presented the
worst performance among the items, both in the immedi-
ate post-test and in post-test 2, and the increase in means
was not significant, although it was an STI addressed in
the board game through 4 cards. This can be the result of
unfamiliarity with this STI by women and that it is not so
publicized. A study on knowledge about STIs in a male
imprisoned population showed that the interviewees had
difficulty identifying diseases such as genital herpes [27].
Thus, it is important to think of strategies to broaden dis-
cussions about this disease in order to increase knowl-
edge on the subject matter, mainly because, despite the
existence of antivirals for treatment, there is still no cure
[28].

A total of 13 items presented statistically significant
differences. However, depending on the number of analy-
ses, it should be noted that some of these findings may
be due to type I error. Item 2, which deals with the main
signs of STIs appearing in the intimate parts, despite
already obtaining a baseline mean above 0.8, managed to
significantly increase the number of correct answers after
the intervention. It is important to note that the game, as
well as the moment when the questions were discussed
at the end of data collection, reinforced the understand-
ing that this was not the only place where signs of STIs
could appear, but that such areas frequently present some
alteration due to the infections [29, 30].

Items 6 and 9, which deal with STI transmission by
women who have sex with women and through piercing,
also presented statistically significant differences. On the
subject matter, a Brazilian research study on vulnerability
to STIs among women who have sex with women showed
lack of risk perception for STIs (56.7%) and HIV (67.3%)
[31] by this group.

In addition to that, in the prison environment, some
practices such as body modifications resulting from tat-
toos and piercings can increase the risk of viral hepa-
titis infection [32]. Thus, lack of knowledge on the
subject matter can increase sexual risk behaviors and
promote neglect of individual care measures aimed at
STI prevention.

Items 14 and 15, which addressed HIV transmission
through kissing on the mouth and the difference between
HIV and AIDS, initially with means below 0.30, also
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presented statistically significant differences. During the
game, the ways in which HIV is transmitted and the dif-
ference between HIV infection and AIDS stood out. A
study conducted with aged Brazilians also identified that
38.1% believed that kissing on the mouth was a means
of HIV transmission [33]. Likewise, the conception
that HIV and AIDS were the same thing was also found
among Brazilian adolescents [34].

Items 19, 20 and 21, which deal with Hepatitis B and C
transmission through syringes, needles and nail pliers, as
well as with the existence of a vaccine against Hepatitis
B, started with means above 0.75, suggesting knowledge
about the subject matter, and rose significantly dur-
ing follow-up. An important result, considering that the
use of syringes, needles and nail pliers is a constant fac-
tor in this environment [35, 36]. Likewise, being aware
of the Hepatitis B vaccine is the first step in preventing
this infection, which has an increased risk of affecting the
prison population [37].

In relation to items 22 and 23, which deal with HPV
and the occurrence of genital warts and cervical cancer,
respectively, it was observed that the initial means were
lower. Slightly more than half of the interviewees gave
correct answers to the items in the pre-test phase. Such
fact can be the result of knowledge gaps about the con-
sequences of HPV infection. A study with imprisoned
American women identified that 42% and 57% gave cor-
rect answers to the questions about HPV causing geni-
tal warts and cervical cancer, respectively [38]. During
the game, the cards about HPV infection may have con-
tributed to the results obtained in the follow-up, as the
increases were statistically significant.

Finally, items 24 and 25, which deal with gonorrhea
and chlamydia infections and that also showed statisti-
cally significant differences, with improved results, it was
noticed that both items presented an initial knowledge
mean of 0.5. A study that evaluated young Greeks’ knowl-
edge about STIs identified that only 17.6% considered
that gonorrhea can cause infertility [39]. It is known that
these infections have serious consequences for women
and also for their children [28, 40], being opportune
that more frequent discussions take place to inform this
population group about prevention and harm reduction
strategies.

In terms of the items where no statistically significant
differences were observed, it is noted that, of the total of
19 items under these conditions, 15 started with means
above 0.8 in the pre-test, showing that there is already
relative knowledge on the subject matter. Thus, the dif-
ferences produced in the following measurements were
insufficient to be considered significant. In addition to
that, item 27, which deals with the need to seek profes-
sional help in case of an STI, was correctly answered by
all women at all three measurement moments.
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Contrary to this pattern, there are items 18, 26, already
discussed, and 32. The first deals with the existence of a
cure for syphilis. Despite an expressive mean, 0.75 in the
pre-test, there were many doubts about the item. Accord-
ing to some women, in a previous period there was a lec-
ture at the unit, which mentioned non-existence of a cure
for syphilis, based on the premise that the exams would
always be positive for a previously infected person, even
if they had undergone adequate treatment. This leads to
the belief that there was misunderstanding about the idea
of a serological cure. This is defined as at least a 4-fold
reduction in the treponemal titers or seroconversion to
non-reagent results [41]. Thus, the presence of trepo-
nemal titers in the exam does not necessarily mean that
the disease is present. The treatment can be considered
successful when the aforementioned decline occurs, after
using antibiotic therapy, in a period of 12 months for
early syphilis and 24 months for late syphilis [42].

Item 32, which started with an even lower mean in the
pre-test (0.53) and deals with imprisoned women’s vul-
nerability to STIs when compared to free women, was
a subject matter of great controversy. Despite the game
portraying this idea, based on scientific studies [4, 43,
44], it was common for imprisoned women to disagree
with this information. This is because the unit provides
access to a series of preventive services that, under con-
ditions of freedom, they would have difficulty enjoying,
taking into account the social vulnerability of the envi-
ronment where they were previously inserted. This rein-
forces the idea that imprisonment can also be seen as a
unique opportunity to work on health promotion and
disease prevention with a population group that is natu-
rally vulnerable in several aspects.

Finally, the Previna board game made it possible for
imprisoned women to increase the mean of correct
answers to the items present in the knowledge assess-
ment instrument and, therefore, fulfilled its objective of
increasing knowledge about STTIs.

The fact that this is a quasi-experimental study does not
allow making causal assertions about the board game. In
addition to that, the evaluation of the board game effect
only considered the short-term, not being possible to
identify knowledge retention in the medium- and long-
term; the imprisoned women were students at a prison
school, which means that the data do not necessar-
ily reflect the reality of incarcerated women as a whole;
only the knowledge outcome was evaluated; and only one
prison unit was analyzed, although it is the one with the
largest number of imprisoned women in the state.

Conclusion

The Previna board game had its effect tested through a
quasi-experimental study that evidenced a significant
increase in knowledge about STIs immediately after the
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intervention and also in the follow-up, 15 days later. It is
recommended that future research resorts to more robust
studies, such as randomized clinical trials, and compares
the effect of the Previna Board Game with other educa-
tional technologies. In addition, it is important to con-
sider new follow-up intervals to measure medium- and
long-term knowledge retention, other outcomes such as
the incidence of STIs, and imprisoned women who are
not necessarily students in prison units. Finally, a quali-
tative work could be very pertinent to explore what the
participants thought of the game and in trying to under-
stand why the game was apparently effective in improv-
ing knowledge about some STTIs, but not for others.
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