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Abstract

Background: The AIDS epidemic among young students is serious, and effective preventive interventions are urgently needed.
Game-based intervention has become an innovative way to change healthy behaviors, and we have developed an AIDS educational
game called AIDS Fighter · Health Defense.

Objective: In this study, we tested the effect of AIDS Fighter · Health Defense on young students in improving AIDS-related
knowledge, stigma, and attitude related to high-risk behaviors in Southwest China.

Methods: A randomized controlled trial was conducted from September 14 to 27, 2020. In total, 96 students from 2 classes in
a middle school were selected by stratified cluster sampling in Luzhou City, Southwest China. The students were randomly
divided into the intervention group (n=50, 52%) and the control group (n=46, 48%). The intervention group played the AIDS
educational game AIDS Fighter · Health Defense; the control group learned AIDS-related knowledge through independent learning
on the QQ chat group. An AIDS-related knowledge questionnaire, a stigma scale, and an attitude questionnaire on AIDS-related
high-risk behaviors were used to measure the effect of the AIDS educational game via face-to-face interviews. The user experience
of the game was assessed using the Educational Game User Experience Evaluation Scale. The difference was statistically significant
at P≤.05.

Results: After the intervention, the AIDS knowledge awareness rate (X  [SD], %) of the intervention and control groups were
70.09 (SD 11.58) and 57.49 (SD 16.58), with t=4.282 and P<.001. The stigma scores of the 2 groups were 2.44 (SD 0.57) and
2.48 (SD 0.47), with t=0.373 and P=0.71. The positive rate (X  [SD], %) of attitudes of high-risk AIDS behaviors of the 2 groups
were 82.00 (SD 23.44) and 79.62 (SD 17.94), with t=0.555 and P=0.58. The mean percentage of the game evaluation was 54.73%
as excellent, 31.45% as good, 13.09% as medium, and 0.73% as poor.

Conclusions: AIDS Fighter · Health Defense could increase AIDS-related knowledge among young students, but the effect of
the game in reducing AIDS-related stigma and improving the attitudes of high-risk AIDS behaviors was not seen. Long-term
effects and large-scale studies are needed to assess the efficacy of game-based intervention.

Tria l  Reg i s trat ion:  Chinese  Cl in ica l  Tr ia l  Reg i s t ry  ChiCTR2000038230;
https://trialsearch.who.int/Trial2.aspx?TrialID=ChiCTR2000038230
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Introduction

Importance of AIDS Prevention Education for Young
Students
According to the Joint United Nations Programme on HIV/AIDS
(UNAIDS) data, there were approximately 3.4 million HIV
infections among young people aged 15-24 years worldwide
and approximately 460,000 new HIV infections among young
people in 2019 [1], most of them being students, and we are far
away from reaching UNAIDS testing and condom use targets
of 95% coverage by 2030 [2].

Therefore, it is necessary to take effective measures to control
the prevalence of AIDS among young students [3]. Studies have
shown that AIDS health education for young students can
improve their ability to prevent AIDS [4-6], but traditional
education methods are not attractive to them, and the effect is
poor [7,8]. Therefore, it is urgent to innovate the AIDS education
model to improve the education effect and curb the spread of
AIDS among young students.

Importance of AIDS Educational Games for AIDS
Prevention
With the development of science and technology, AIDS
prevention education has changed from using traditional
methods to using modern ones [9,10]. Among them, game-based
intervention has become an innovative way to change healthy
behaviors [11-13]. Educational games contain mechanisms such
as tasks, rules, feedback, challenges, and components such as
points, badges, and leaderboards [14], which may influence
people’s motivation and behavior by stimulating their
immersion, satisfaction, and experience [15].

Research on AIDS health education games started late, mainly
aimed at adolescents, including HIV-infected adolescents, gay
men and other high-risk groups, and healthy adolescents. The
targets of education are to increase adolescents' adherence to
antiviral therapy and pre-exposure prophylaxis (PrEP) [16-18],
promote HIV screening [19], reduce adolescent risky sex and
multiple sexual partners, avoid drug and alcohol abuse, and thus
reduce the infection of AIDS and sexually transmitted diseases
among adolescents [20-22]. The main types of games are
role-playing, online interaction, knowledge contest, hero combat,
etc, and the main game mechanisms are challenge, task, upgrade,
interaction, virtual, etc. [23-26].

AIDS Educational Games in China
AIDS health educational games in China are in their infancy,
and with few existing studies, single game elements, incomplete
game mechanisms, and a lack of effect evaluation studies, the
actual educational effect is not clear. To solve these problems,
we developed an AIDS educational game, mainly targeting
education for HIV/AIDS knowledge, attitude, and behavior,
and refusal of drug and alcohol abuse. The game has a variety

of elements and mechanisms that are suitable for AIDS
prevention education of adolescents in China.

In this study, we tested the effectiveness of the AIDS educational
game on preventing HIV among young students in Luzhou City,
Southwest China. Here we report results from this study.

Methods

Game Design
The AIDS educational game is called AIDS Fighter · Health
Defense. The story line is that HIV launches an attack on the
human body and players need to control heroes to eliminate
HIV. During the battle, players are repeatedly trained to take
condoms and refuse dangerous sexual behaviors, avoid drugs
to refuse intravenous drug use, avoid alcohol to refuse dangerous
sex when drunk, obtain antiviral drugs for PrEP and
postexposure prophylaxis (PEP) [27].

The human body system is used as the level in the game. There
are 7 levels in total. The difficulty of the game increases from
low to high. The sequence of levels is (1) immune system, (2)
blood system, (3) skin and mucosal system, (4) central nervous
system, (5) respiratory system, (6) digestive system, and (7)
genitourinary system.

The game copywriting of each level corresponds to the human
body system of the level, describing that the system is infected
with HIV. The success or failure of the game has corresponding
text prompts. If the game fails, it prompts HIV to invade the
human body and shows what the result will be; if it succeeds,
encouraging text appears to remind the player that they have
successfully avoided HIV infection.

AIDS Fighter · Health Defense has the following mechanisms
and components: (1) a virus combat game, (2) goal setting to
eliminate HIV, (3) questions to be answered to be resurrect in
the game, (4) point ranking, and (5) recognition and rewards.
The game includes 5 functional modules:

• Game module: There are 7 levels involving 7 systems of
the human body affected by AIDS.

• Quiz-and-Answer module: It provides a chance to the player
to resurrect by answering questions on AIDS-related
knowledge.

• Knowledge Corner module: It contains educational articles
and videos on AIDS.

• Point-ranking module: Points are awarded according to the
behavior and clearance situation during the game and the
learning in the Knowledge Corner module, and the points
are ranked.

• Data Management module: The educational information in
the Knowledge Corner module can be edited, and in-game
data collection, integration, classification, and application
can be realized.
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The gameplay and screenshots are shown in Figure 1.

Figure 1. Gameplay and screenshots of AIDS Fighter · Health Defense. Interface 1 is the gameplay. Interface 2 is the screenshot of game failure.
Interface 3 is the Quiz-and-Answer module. Interface 4 is the Knowledge Corner module.

Study Design
A randomized controlled trial was conducted, in which 2 classes
were selected from a middle school in Luzhou City using
stratified cluster sampling. Third-party staff randomly allocated
the 2 classes to the intervention group and the control group by
tossing a coin.

We had the following hypotheses (H):

• H1: AIDS Fighter · Health Defense can increase the
awareness of AIDS-related knowledge among young
students.

• H2: AIDS Fighter · Health Defense can reduce AIDS-related
stigma among young students.

• H3: AIDS Fighter · Health Defense can improve the attitude
of AIDS-related high-risk behaviors among young students.

The study was approved by the ethics committee of the
Affiliated Hospital of Southwest Medical University, China.

Participants
The participants of the study were first-grade students of a
secondary vocational school, and the location was Luzhou City,
Southwest China. The eligibility criteria for participation were
as follows: young students aged 15-24 years, informed consent
and voluntary participation in this study (<16 years old required
the consent of the guardian), and ability to access the internet.
The exclusion criteria were as follows: The participant or
guardian refused to provide consent to participate in the study,
the participant did not complete the questionnaire survey, and
the participant had used similar games before.

Intervention
The intervention and control groups received the corresponding
intervention from September 14 to 27, 2020.

The intervention group played AIDS Fighter · Health Defense
through WeChat (social software that can also provide some
games). Participants were asked to play the game and study the
AIDS-related knowledge in the Knowledge Corner module and
were required to earn at least 20 points per day. The details of
the participants' use of the game can be checked through the
game’s data management system.

Participants in the control group were added to the QQ chat
group (QQ software is one of the most popular social software
programs in China, which supports online chat, video chat, and
voice chat; file sharing; network hard disk; remote control;
email; online teaching; and other functions; Shenzhen Tencent
Computer Systems Company Limited). The same educational
resources as the Knowledge Corner module in AIDS Fighter ·
Health Defense were uploaded to the QQ group. Participants
were asked to learn the knowledge by themselves.

Outcomes and Measurements
The primary outcomes were AIDS-related knowledge, stigma,
and attitude before and 14 days after intervention.

AIDS-related knowledge was assessed through a self-made
questionnaire with a total of 45 items, including the following
6 dimensions: basic knowledge of AIDS, knowledge of AIDS
prevention, knowledge of AIDS testing, knowledge of AIDS
treatment, knowledge of AIDS PrEP, and knowledge of
AIDS-related laws and regulations.

AIDS-related stigma was assessed through the Chinese version
of the Zelaya HIV/AIDS Stigma Scale [28] with 24 items,
including 6 positive items, 18 negative items. The positive items
have a score of 1 for totally agree to 5 for totally disagree, and
the negative items have a score of 1 for totally disagree to 5 for
totally agree. The items are divided into the following 4
dimensions: fear of transmission and disease; association with
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shame, blame, and judgment; personal support of discriminatory
actions or policies; and perceived community support of
discriminatory actions or policies. Each dimension contains 6
items with a score of 1 for totally agree to 5 for totally disagree.
The higher the score, the more the participant’s stigma of AIDS.

AIDS-related attitude was assessed through a questionnaire
with 8 items with the choice of “Yes” or “No” in Chinese. Five
experts were invited to verify the content validity of these
questionnaires, and the item-level content validity index (I-CVI)
and scale-level CVI (S-CVI) were both 1.00.

The secondary outcome was the user's experience of the game
in the intervention group. It was assessed through the
Educational Game User Experience Evaluation Scale with 22
items in Chinese. After playing the game, the user selects one
of 4 options (excellent, good, medium, and poor) to evaluate
each indicator according to their actual experience.

Data Analysis
The classification data were statistically described by
percentage, the qualitative data were compared using the
chi-square test, the statistical description of the quantitative data
was given using by X  (SD), the two-tailed t test was performed
to compare the groups, and difference-in-difference analysis
was used to accurately evaluate the change in the intervention
group. The difference was statistically significant when P≤.05.
The data analysts were blinded to the allocation.

Results

Description of Study Sample
The 96 students included were aged from 16 to 19 years. There
were no significant demographic differences between the 2
groups (Table 1).

Table 1. Participant demographics (N=96).

P valuet/χ2 (df=94)Control group (n=46), n (%)Intervention group (n=50), n (%)Characteristics

0.590.54716.76 (0.71)16.68 (0.74)Age (years), mean (SD)

Gender

0.720.13021(45.65)21 (42)Male

0.720.13025(54.35)29 (58)Female

Ethnicity

0.550.35643(93.48)49 (98)Han

0.550.3563 (6.52)1 (2)Other ethnic groups

Place of residence

0.241.38332 (69.57)29 (58)Rural area

0.241.38314 (30.43)21 (42)Urban areas

Growth environment

0.156.87329 (63.04)22 (44)Living with parents

0.156.8738 (17.39)7 (14)Living with mother

0.156.8731 (2.17)6 (12)Living with father

0.156.8735 (10.87)11 (22)Living with grandparents

0.156.8733 (6.52)4 (8)Other

Access to AIDS informationa

0.191.71238 (82.61)37 (74)TV

0.620.25012 (26.09)11 (22)Newspaper

0.540.37339 (84.78)44 (88)Internet

0.910.01417 (36.96)19 (38)WeChat

0.890.01916 (28.26)18 (36)WeiBo

0.241.36931 (67.39)38 (76)School education

0.231.47318 (39.13)25 (50)Medical staff

0.073.37611 (23.91)20 (40)Relatives, friends

0.340.8963 (6.52)1 (2)Other

aMultiple choices available.
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Comparison of AIDS-Related Knowledge, Stigma, and
Attitude Between the 2 Groups Before the Intervention
Before the intervention, there was no statistically significant

difference in the AIDS knowledge awareness rate, stigma scores,
and positive rates of attitude of high-risk IDS behaviors between
the 2 groups (Table 2).

Table 2. Comparison of indicators between the 2 groups before intervention (N=96).

P valuet (df=94)
Control group (n=46),
mean (SD)

Intervention group
(n=50), mean (SD)Items

AIDS knowledge awareness rate

0.960.05657.87 (11.80)58.04 (17.55)Overall

0.810.23665.55 (15.19)64.77 (17.10)Basic knowledge of AIDS

0.430.78751.74 (16.37)55.20 (25.97)Knowledge of AIDS prevention

0.840.20047.83 (22.50)48.80 (24.96)Knowledge of AIDS testing

0.710.37765.76 (27.06)68.00 (31.15)Knowledge of AIDS treatment

0.440.77432.17 (19.54)35.20 (18.76)Knowledge of AIDS PrEPa

0.261.14171.47 (21.03)65.75 (27.87)Knowledge of AIDS-related laws and regulations

Stigma score

0.540.6222.51 (0.49)2.58 (0.61)Overall

0.850.1872.97 (0.96)2.93 (1.13)Fear of transmission and disease

0.311.0312.31 (0.70)2.47 (0.82)Association with shame, blame, and judgment

0.340.9662.58 (0.68)2.72 (0.74)Personal support of discriminatory actions or policies

0.790.2662.16 (0.65)2.20 (0.82)Perceived community support of discriminatory actions or policies

Positive rate of attitude of high-risk AIDS behaviors

0.081.74785.05 (19.30)77.50 (22.73)Overall

0.360.91780.00 (40.10)72.00 (45.40)Do you support premarital sex?

0.630.48757.00 (50.10)52.00 (50.50)Do you support premature love?

0.151.44396.00 (20.60)88.00 (32.80)Do you support a 1-night stand?

0.490.69780.00 (40.10)74.00 (44.30)Will you have premarital sex with your boyfriend/girlfriend?

0.520.65087.00 (34.10)82.00 (38.80)Will you have sex with someone other than your lover?

0.880.15289.00 (31.50)88.00 (32.80)Will you have sex with the same gender?

0.061.91293.00 (25.00)80.00 (40.40)Will you use condoms when you have sex with your lover?

0.490.69780.00 (40.00)74.00 (44.30)Will you use condoms when you have sex with other people of the
same/opposite sex?

aPrEP: pre-exposure prophylaxis.

Comparison of AIDS-Related Knowledge, Stigma, and
Attitude Between the 2 Groups After the Intervention
After the intervention, the awareness rate of AIDS-related
knowledge in the intervention group was higher than that in the

control group (t=4.282, P<.001). The stigma scores of the 2
groups were not statistically significant (t=0.373, P=.71). The
positive rates of attitude of high-risk AIDS behaviors in the 2
groups were not statistically significant (t=0.555, P=.58); see
Table 3.
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Table 3. Comparison of indicators between the 2 groups after intervention (N=96).

P valuet (df=94)
Control group (n=46),
mean (SD)

Intervention group
(n=50), mean (SD)Items

AIDS knowledge awareness rate

<0.0014.28257.49 (16.58)70.09 (11.58)Overall

0.0023.24364.38 (17.04)74.62 (13.84)Basic knowledge of AIDS

0.0023.24752.61 (22.15)66.20 (18.83)Knowledge of AIDS prevention

<0.0013.68542.61 (25.86)62.00 (25.64)Knowledge of AIDS testing

0.052.00272.28 (30.84)83.00 (21.09)Knowledge of AIDS treatment

<0.0014.60926.52 (20.25)44.40 (17.75)Knowledge of AIDS PrEPa

0.022.29673.64 (20.79)82.25 (15.79)Knowledge of AIDS-related laws and regulations

Stigma score

0.710.3732.48 (0.47)2.44 (0.57)Overall

0.161.4072.85 (0.95)2.59 (0.86)Fear of transmission and disease

0.141.4782.34 (0.51)2.55 (0.83)Association with shame, blame, and judgment

0.490.6862.54 (0.61)2.45 (0.67)Personal support of discriminatory actions or policies

0.890.1432.17 (0.63)2.15 (0.73)Perceived community support of discriminatory actions or policies

Positive rate of attitude of high-risk AIDS behaviors

0.580.55579.62 (17.94)82.00 (23.44)Overall

0.330.97876.00 (43.10)84.00 (37.00)Do you support premarital sex?

0.620.49859.00 (49.80)64.00 (48.50)Do you support premature love?

0.191.32098.00 (14.70)92.00 (27.40)Do you support a 1-night stand?

0.350.94274.00 (44.40)82.00 (38.80)Will you have premarital sex with your boyfriend/girlfriend?

0.660.43989.00 (31.50)86.00 (35.10)Will you have sex with someone other than your lover?

0.330.97498.00 (14.70)94.00 (24.00)Will you have sex with the same gender?

0.111.63970.00 (46.50)84.00 (37.00)Will you use condoms when you have sex with your lover?

0.490.69774.00 (44.40)80.00 (40.00)Will you use condoms when you have sex with other people of the
same/opposite sex?

aPrEP: pre-exposure prophylaxis.

Comparison of AIDS-Related Knowledge, Stigma, and
Attitude Before and After Intervention in the 2 Groups
After the intervention, the AIDS knowledge awareness rate of
the intervention group was higher than that before the
intervention (t=4.052, P<.001). The difference in the AIDS
stigma score was not statistically significant (t=1.186, P=.24)
after the intervention. The difference in the positive rate of

attitude of high-risk AIDS behaviors was also not statistically
significant (t=0.975, P=.33) after the intervention. After the
intervention in the control group, the AIDS knowledge
awareness rate, the stigma score, and the positive rate of attitude
of high-risk AIDS behaviors were not statistically significant,
but the positive rate of “Will you use condoms when you have
sex with your lover?” dropped from 93.00 (SD 25.00) to 70.00
(SD 46.50), with t=2.955 and P=.004; see Table 4.
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Table 4. Comparison of indicators before and after intervention in the 2 groups (N=96).

Control group (n=46)Intervention group (n=50)Items

P valuet (df=45)
After interven-
tion, mean (SD)

Before interven-
tion, mean (SD)P valuet (df=49)

After interven-
tion, mean (SD)

Before interven-
tion, mean (SD)

AIDS knowledge awareness rate

0.900.12757.49 (16.58)57.87 (11.80)<0.0014.05270.09 (11.58)58.04 (17.55)Overall

0.730.34864.38 (17.04)65.55 (15.19)0.0023.16674.62 (13.84)64.77 (17.10)Basic knowledge of AIDS

0.830.21452.61 (22.15)51.74 (16.37)0.0172.42566.20 (18.83)55.20 (25.97)Knowledge of AIDS pre-
vention

0.301.03342.61 (25.86)47.83 (22.50)0.0112.60862.00 (25.64)48.80 (24.96)Knowledge of AIDS test-
ing

0.281.07872.28 (30.84)65.76 (27.06)0.0062.82083.00 (21.09)68.00 (31.15)Knowledge of AIDS treat-
ment

0.181.36226.52 (20.25)32.17 (19.54)0.0132.51944.40 (17.75)35.20 (18.76)Knowledge of AIDS PrEPa

0.62800.49873.64 (20.79)71.47 (21.03)<0.0013.64282.25 (15.79)65.75 (27.87)Knowledge of AIDS-relat-
ed laws and regulations

Stigma score

0.770.3002.48 (0.47)2.51 (0.49)0.2391.1862.44 (0.57)2.58 (0.61)Overall

0.550.6032.85 (0.95)2.97 (0.96)0.0941.6932.59 (0.86)2.93 (1.13)Fear of transmission and
disease

0.820.2352.34 (0.51)2.31 (0.70)0.6290.4852.55 (0.83)2.47 (0.82)Association with shame,
blame, and judgment

0.770.2972.54 (0.61)2.58 (0.68)0.0591.9132.45 (0.67)2.72 (0.74)Personal support of dis-
criminatory actions or
policies

0.940.0752.17 (0.63)2.16 (0.65)0.7480.222.15 (0.73)2.20 (0.82)Perceived community sup-
port of discriminatory ac-
tions or policies

Positive attitude rate of high-risk AIDS behaviors

0.171.39879.62 (17.94)85.05 (19.30)0.3320.97582.00 (23.44)77.50 (22.73)Overall

0.650.46176.00 (43.10)80.00 (40.10)0.1511.44984.00 (37.00)72.00 (45.40)Do you support premarital
sex?

0.850.19259.00 (49.80)57.00 (50.10)0.2281.21264.00 (48.50)52.00 (50.50)Do you support premature
love?

0.590.53698.00 (14.70)96.00 (20.60)0.5100.66292.00 (27.40)88.00 (32.80)Do you support a 1-night
stand?

0.490.68074.00 (44.40)80.00 (40.10)0.3390.96182.00 (38.80)74.00 (44.30)Will you have premarital
sex with your
boyfriend/girlfriend?

0.770.29289.00 (31.50)87.00 (34.10)0.5900.54186.00 (35.10)82.00 (38.80)Will you have sex with
someone other than your
lover?

0.081.75698.00 (14.70)89.00 (31.50)0.2991.04494.00 (24.00)88.00 (32.80)Will you have sex with the
same gender?

0.0042.95570.00 (46.50)93.00 (25.00)0.6070.51684.00 (37.00)80.00 (40.40)Will you use condoms
when you have sex with
your lover?

0.490.68174.00 (44.40)80.00 (40.00)0.4790.71180.00 (40.00)74.00 (44.30)Will you use condoms
when you have sex with
other people of the
same/opposite sex?

aPrEP: pre-exposure prophylaxis.
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Mean Change in AIDS-Related Knowledge, Stigma,
and Attitude Before and After Intervention in the 2
groups
The mean differences between the intervention and control
groups before the intervention (baseline differences) were not
statistically significant. After the intervention, the AIDS

knowledge awareness rate of the intervention group was higher
than that of the control group, and the difference-in-difference
of the two groups was significant (P=.004), but the difference
in the knowledge of AIDS testing and AIDS treatment was not
significant. The mean differences in stigma scores and positive
rates of attitude of high-risk AIDS behaviors were not
statistically significant (Table 5).

JMIR Serious Games 2022 | vol. 10 | iss. 1 | e32400 | p. 8https://games.jmir.org/2022/1/e32400
(page number not for citation purposes)

Tang et alJMIR SERIOUS GAMES

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Table 5. Mean change in indicators before and after intervention in the 2 groups (N=96).

Control group (n=46)Intervention group (n=50)Items

P value

Difference-in-

difference,b

mean (SD)

Baseline dif-

ferenceaP
value

After interven-
tion, mean
(SD)

Before interven-
tion, mean (SD)

After interven-
tion, mean (SD)

Before interven-
tion, mean (SD)

AIDS knowledge awareness rate

0.00412.40 (4.23)0.9657.49 (16.58)57.87 (11.80)70.09 (11.58)58.04 (17.55)Overall

0.0211.02 (4.58)0.8164.38 (17.04)65.55 (15.19)74.62 (13.84)64.77 (17.10)Basic knowledge of AIDS

0.10010.13 (6.13)0.4352.61 (22.15)51.74 (16.37)66.20 (18.83)55.20 (25.97)Knowledge of AIDS prevention

0.0118.42 (7.16)0.8542.61 (25.86)47.83 (22.50)62.00 (25.64)48.80 (24.96)Knowledge of AIDS testing

0.298.48 (8.03)0.6972.28 (30.84)65.76 (27.06)83.00 (21.09)68.00 (31.15)Knowledge of AIDS treatment

<0.00117.88 (3.89)0.4426.52 (20.25)32.17 (19.54)44.40 (17.75)35.20 (18.76)Knowledge of AIDS PrEPc

0.0214.33 (6.31)0.2073.64 (20.79)71.47 (21.03)82.25 (15.79)65.75 (27.87)Knowledge of AIDS-related
laws and regulations

Stigma score

0.48–0.11 (0.16)0.502.48 (0.47)2.51 (0.49)2.44 (0.57)2.58 (0.61)Overall

0.23–0.34 (0.29)0.842.85 (0.95)2.97 (0.96)2.59 (0.86)2.93 (1.13)Fear of transmission and dis-
ease

0.810.05 (0.21)0.292.34 (0.51)2.31 (0.70)2.55 (0.83)2.47 (0.82)Association with shame, blame,
and judgment

0.25–0.23 (0.20)0.332.54 (0.61)2.58 (0.68)2.45 (0.67)2.72 (0.74)Personal support of discrimina-
tory actions or policies

0.79–0.05 (0.21)0.782.17 (0.63)2.16 (0.65)2.15 (0.73)2.20 (0.82)Perceived community support
of discriminatory actions or
policies

Positive rate of attitude of high-risk AIDS behaviors

0.109.93 (6.09)0.0879.62 (17.94)85.05 (19.30)82.00 (23.44)77.50 (22.73)Overall

0.1816.33 (11.99)0.3276.00 (43.10)80.00 (40.10)84.00 (37.00)72.00 (45.40)Do you support premarital sex?

0.499.83 (14.36)0.6659.00 (49.80)57.00 (50.10)64.00 (48.50)52.00 (50.50)Do you support premature
love?

0.801.83 (7.25)0.1498.00 (14.70)96.00 (20.60)92.00 (27.40)88.00 (32.80)Do you support a 1-night stand?

0.2314.52 (12.13)0.4574.00 (44.40)80.00 (40.10)82.00 (38.80)74.00 (44.30)Will you have premarital sex
with your boyfriend/girlfriend?

0.861.83 (10.13)0.4989.00 (31.50)87.00 (34.10)86.00 (35.10)82.00 (38.80)Will you have sex with some-
one other than your lover?

0.06–14.70 (7.75)0.3898.00 (14.70)89.00 (31.50)94.00 (24.00)88.00 (32.80)Will you have sex with the
same gender?

0.0719.91 (11.00)0.2370.00 (46.50)93.00 (25.00)84.00 (37.00)80.00 (40.40)Will you use condoms when
you have sex with your lover?

0.3112.52 (12.24)0.4674.00 (44.40)80.00 (40.00)80.00 (40.00)74.00 (44.30)Will you use condoms when
you have sex with other people
of the same/opposite sex?

aP value for the mean difference between intervention and control groups before the intervention (baseline differences).
bDifference-in-difference. It shows whether the expected mean change in indicators from before to after the intervention was different between control
and intervention groups.
cPrEP: pre-exposure prophylaxis.
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Game Experience Evaluation of the Intervention
Group
The user's evaluation of the game was divided into 4 options:

excellent, good, medium, and poor. The mean percentage of the
game evaluation was 54.73% as excellent, 31.45% as good,
13.09% as medium, and 0.73% as poor (Table 6).

Table 6. Game evaluation details.

Poor, %Medium, %Good, %Excellent, %Second-level index

Perceived beauty first-level index, mean (SD)

04 (8)12 (24)34 (68)Clear interface design

04 (8)17 (34)29 (58)Reasonable interface menu

1 (2)8 (16)13 (26)28 (56)New and interesting interface

1 (2)7 (14)16 (32)26 (52)Beautifully crafted interface

1 (2)9 (18)18 (36)22 (44)Pleasant interface

Availability first-level index, mean (SD)

011 (22)11 (22)28 (56)Easy to remember

07 (14)14 (28)29 (58)Easy to play

05 (10)10 (20)35 (70)Easy to learn

3 (6)13 (26)10 (20)24 (48)The game runs stably without faults

06 (12)16 (32)28 (56)System feedback is obviously timely and appropriate

Educational first-level index, mean (SD)

03 (6)15 (30)32 (64)Knowledge feedback is clear and timely

06 (12)16 (32)28 (56)Levels conform to the regular pattern of learning

04 (8)12 (24)34 (68)Reliable content, flexible and diverse forms

1 (2)5 (10)14 (28)30 (60)Clear learning goals

05 (10)16 (32)29 (58)Balance of skill and challenge

Gameplay first-level index, mean (SD)

012 (22)17 (34)21 (42)Suitable challenge

08 (16)17 (34)25 (50)Reasonable incentives

05 (10)25 (50)20 (40)Optional

1 (2)12 (24)20 (40)17 (34)Attractive plot

02 (4)19 (38)29 (58)Clear rules of the game

Learning needs

04 (8)15 (30)31 (62)The learning content of the game meets or exceeds the needs of learners

04 (8)23 (46)23 (46)The function of the game meets or exceeds the needs of learners

Discussion

Effect on AIDS-Related Knowledge of AIDS Fighter
· Health Defense Game
After the intervention with the AIDS educational game, the
awareness rate of AIDS knowledge of the intervention group
was higher than that of the control group, and the differences
were statistically significant, which implies AIDS Fighter ·
Health Defense can improve AIDS-related knowledge of young
students and has the potential to improve their AIDS prevention
capabilities. However, the difference-in-difference analysis of
the knowledge of AIDS testing and treatment was not
statistically significant, which was different from the results of
the t test. The possible reason is that the AIDS-related

knowledge received during the intervention period led to the
same trend of change in the 2 groups, while the effect of the
game intervention was not significant on the knowledge of
AIDS testing and treatment. This may also be due to the short
intervention time and small sample size, leading to an
insignificant intervention effect. Future studies should carry out
continuous, large-sample intervention investigations to improve
the knowledge of HIV testing and treatment of young students,
especially the knowledge of HIV treatment, which is not only
important for young students to take PrEP and PEP but also
important for people with HIV, especially in low- and
middle-income countries, to improve their antiviral treatment
adherence [29].

After the intervention group played the AIDS Fighter · Health
Defense game, the awareness rate of AIDS knowledge in all
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dimensions was higher than that before the intervention. Of
these dimensions, the awareness rate of AIDS-related laws and
regulations increased the most (t=3.642, P<.001). Due to the
low awareness of AIDS-related laws and regulations in the
public [30], patients with HIV infection are still being unfairly
treated in terms of equal employment, privacy protection, and
social discrimination. They not only need to endure the
discomfort caused by HIV but also need to face social
disapproval and exclusion [31]. We found that AIDS Fighter ·
Health Defense has a good effect on improving the knowledge
of AIDS-related laws and regulations in young students. Further
studies could try to apply the game to other groups for AIDS
health education and provide educational tools for improving
the public’s knowledge of AIDS-related laws and regulations.

There was no significant difference in the awareness rate of
AIDS knowledge in the control group after the intervention,
which implies that the effect of self-learning via the internet to
improve AIDS-related knowledge of young students is poor.
Under the background of exam-oriented education represented
by China, young students have a strong learning ability to master
the key points of learning quickly and effectively before the
exam. Therefore, if an examination or assessment to test the
learning effect could be added to the self-learning of AIDS
health education for young students, it may increase the
self-learning effect for them and improve their AIDS-related
knowledge.

Effect on AIDS-Related Stigma of AIDS Fighter ·
Health Defense
This study found that after the intervention with AIDS Fighter
· Health Defense, the AIDS-related stigma of young students
showed a downward trend, although the results were not
statistically significant. This may be because the formation and
change of an individual’s cognition of or attitude toward
something is a complex process that takes a long time [32],
while the intervention time of this study was 2 weeks, so the
results obtained may only have found a trend of decreasing
AIDS-related stigma. If long-term intervention can be carried
out, the AIDS-related stigma reduction may be more obvious.
In addition, the sample size of this study was small, which may
also have caused the difference to be not significant enough.
AIDS Fighter · Health Defense has shown some effects in
reducing AIDS-related stigma among young students. Therefore,
it may have the potential to become an effective educational
tool to reduce AIDS-related stigma in the public.

Effect of AIDS Fighter · Health Defense on Attitude
of High-Risk AIDS Behaviors
Reducing high-risk AIDS behaviors is one of the effective ways
to prevent AIDS [33], and one of our goals of AIDS education
is to improve the attitudes of drug injection–related risk
behaviors and sexual risk behaviors. Unexpectedly, after 2
weeks of self-learning of AIDS knowledge in the control group,
the positive rate of attitudes of high-risk AIDS behaviors
decreased, and the most obvious option for the decline in the
positive rate was “Will you use condoms when you have sex
with your lover?”, which dropped from 93.00 (SD 25.00) to
70.00 (SD 46.50), with t=2.955 and P=.004. This result suggests
that acquiring AIDS-related knowledge through online
self-learning is not only less effective in education but may also
make young students more open to sexual attitudes and more
likely to indulge in risky sexual behaviors. We found that after
the intervention with AIDS Fighter · Health Defense, the positive
rate of attitudes of high-risk AIDS behaviors of young students
increased. Therefore, game-based AIDS education has the
potential to become an intervention method to improve the
attitudes of high-risk AIDS behaviors and AIDS Fighter · Health
Defense could become an effective and large-scale intervention
tool.

Game Experience Evaluation of the Intervention
Group
The results of game experience suggest that young students
have positive feedback for AIDS Fighter · Health Defense,
believing that the game probably has high aesthetics and
usability and is educational and playful, which can achieve or
exceed the needs of learners. However, there are problems, such
as insufficient stability of the game, insufficient novelty of the
game elements, and insufficient appeal of the game plot. This
reminds us that we should strengthen the combination of
education and entertainment in AIDS game education and
increase the appeal of educational games on the premise of
ensuring the effect of AIDS education.

Conclusion
This study found that AIDS Fighter · Health Defense can
improve the AIDS-related knowledge among young students,
but the effect of the game in reducing AIDS-related stigma and
improving the attitudes of high-risk AIDS behaviors was not
observed. This might be due to the small sample size and short
intervention time; the results of AIDS-related stigma and
attitudes of high-risk behaviors were not statistically significant.
Therefore, large-scale, continuous, and multicenter research is
needed to assess the efficacy of game-based intervention.
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