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BACKGROUND

Cervical cancer, a largely preventable sexually transmitted infection (STI), can have its global
incidence substantially reduced through targeted education, screening, and appropriate interventions
(1). Recent data indicate an increasing trend in cervical cancer incidence among young women,
particularly in countries such as China. This trend is associated with high estrogen levels and increased
sexual activity, which elevate the risk of persistent Human Papillomavirus (HPV) infection (2). In
Indonesia, a similar pattern has been observed, with approximately 10.87% of HIV-positive women,
especially in Bali, also exhibiting abnormal cervical cytology (3). The Indonesian Demographic and
Health Survey (IDHS) reports a rise in premarital sexual activity among adolescents compared to 2012
(4). Additional studies indicate that approximately 15 million female adolescents aged 15—19 give birth
each year, and around 15-20% of school-aged adolescents in Indonesia have engaged in sexual
intercourse outside of marriage (5). Early sexual intercourse, particularly before the age of 20, has been
shown to significantly increase the risk of developing cervical cancer.

HPV vaccination has been availableSince 2006, HPV vaccination has been available as a
preventive measure against cervical cancer. The vaccine has demonstrated effectiveness in reducing
cancer-related mortality, particularly in populations with high mortality rates and in developing
countries with limited resources for routine screening (1). Despite this, participation in cervical cancer
screening remains low in developing countries, with coverage rates ranging from 5% to 59.7% (6). In
Indonesia, HPV vaccination coverage among 15-year-old girls in 2020 was only 7%, well below the
World Health Organization’s (WHO) global target of 90% (7). Additionally, self-funded HPV
vaccination coverage among women of reproductive age remains low, at only 1.1% of more than 52
million women in 2019 (8,9). These data highlight a significant gap in reaching the target population.
Implementation of HPV vaccination programs has been identified, including the high cost of the HPV
vaccine. Although vaccination programs in several cities such as Surabaya, Makassar, and Manado have
demonstrated success, the overall cost remains a significant obstacle to broader implementation (10,11).
In addition, baseline awareness and knowledge regarding HPV and its vaccine among female
adolescents remain generally low. Studies indicate that only 2.5% of female adolescents have ever heard
of the HPV vaccine (12). Other research reports that only 15.1% of students have heard of HPV, while
34.3% are aware of cervical cancer (13). Further evidence shows that only approximately 24.9% of
adolescents are aware of HPV (14), and 9.9% have heard of the HPV vaccine (15), highlighting the low
level of basic knowledge among female adolescents regarding HPV and the importance of vaccination.
Additionally, the Health Belief Model effectively explains adolescent girls' perceptions of HPV
vaccination awareness. Adolescents who consider themselves more vulnerable to HPV infection and
understand the severity of the disease (e.g., the risk of cervical cancer) are more likely to accept
vaccination. For example, there are vaccinated adolescents who perceive HPV infection as more severe
and have a greater awareness of vulnerability compared to their unvaccinated peers (16). However,
some adolescents show low vulnerability perception, which can be a barrier to vaccination (17). These
findings are further supported by preliminary study results showing that female students at Senior High
School and MA Pondok Pesantren Raudhatul Ulum had never received information or health education
related to HPV vaccination. Moreover, in-depth interviews revealed that 6 out of 11 students expressed
willingness to receive the HPV vaccine after obtaining more information, and 9 out of 11 students stated
that parental influence plays a major role in their decision-making regarding HPV vaccination. Notably,
HPV vaccination is highly effective in preventing cancer, with no cases of carcinoma or precancerous
lesions detected and sustained high seropositivity rates (>90%) up to 13 years post-vaccination, thereby
significantly reducing the incidence of cervical cancer Several factors influence the initiation and
continuation of HPV wvaccination, including individual awareness, healthcare professional
recommendations, and environmental support (19). Consequently, comprehensive and effective public
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education initiatives are critical to increasing HPV vaccination uptake and motivating women to
participate in cervical cancer screening. Health education interventions have demonstrated significant
improvements in female adolescents’ knowledge and attitudes toward HPV vaccination. For example,
one study reported a 94% increase in the proportion of students correctly answering questions about the
HPV vaccine, with positive attitudes toward HPV infection risk and appropriate vaccination age
increasing by 78.5% and 48%, respectively, after educational interventions (12). School-based research
corroborates the effectiveness of these interventions in enhancing knowledge, perceptions, and
acceptance of HPV vaccination among adolescents aged 15—17 years (20). A systematic review further
confirms that educational interventions improve knowledge and foster positive attitudes toward HPV
vaccination (21). Additionally, peer-led health education has been shown to significantly improve
knowledge scores following intervention (22).

The choice of methods and media in health education is critical for enhancing adolescents’
knowledge. Educational games have demonstrated effectiveness in creating engaging and enjoyable
learning environments, thereby increasing adolescents’ attention and motivation (23). These games can
enhance motivation and engagement, making students more interested and enthusiastic compared to
traditional teaching methods (24). Educational games have also been shown to improve adolescents’
knowledge of HPV vaccination. For instance, the interactive game “Vaccination Vacation” influenced
perceptions of the HPV vaccine, although it was not more effective than standard educational methods
(25). Accordingly, this study utilizes an educational game-based approach, incorporating the Engklek
game and crossword puzzles. Engklek, a traditional game, can enhance cognitive skills and discipline
(26), while crossword puzzles stimulate the brain and promote learning in an enjoyable setting (27).

Previous studies have identified a lack of educational game-based media specifically designed to
address knowledge and attitudes toward HPV vaccination. Therefore, innovative, game-based
educational media have the potential to improve female adolescents’ knowledge and attitudes regarding
HPV wvaccination and contribute to future cervical cancer prevention efforts. Based on these
considerations, the present study aims to analyze the effects of Engklek and crossword puzzles on
adolescent girls' knowledge and attitudes regarding HPV vaccination.

METHODS

Study Design
A quantitative quasi-experimental design with a pretest—posttest control group was utilized. The

research was conducted at Senior High School IT Raudhatul Ulum. The primary objective was to assess
differences in the effectiveness of health education media on female adolescents’ knowledge and
attitudes regarding HPV vaccination. Three groups were established: an engklek game group, a
crossword puzzle group, and a control group.

Sample/Participants
Probability sampling with a stratified technique ensured representation from grades 11 and 12.

The population was divided into six strata: XI IPA 1, XI IPA 2, XTI IPS 1, XII IPA 1, XII IPA 2, and
XII IPS 1. In the intervention group, there were 125 students. The sample size was 44 respondents,
allocated proportionally: XI IPA 1: 9; XTI IPA 2: 6; XTI IPS 1: 4; XITIPA 1: 9; XII IPA 2: 11; XII IPS 1:
5. The intervention group was split into two treatment groups, the hopscotch group and the crossword
puzzle group, each with 22 respondents. The control group had 117 students, with a sample of 22
respondents. Proportional allocation for the control group was XI IPA 1: 3; XI IPA 2: 3; XT IPS 1: 3;
XII IPA 1: 4; XII TPA 2: 3; XII IPS 1: 6. The total sample for all groups was 66. Inclusion criteria:
female students in grades 11 and 12, aged 15—-18, who had not received HPV vaccination education,
were willing to participate, and agreed to complete the study. Exclusion criteria: illness or extremity
injuries.
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Instruments

The research instruments included a knowledge questionnaire with 15 statements addressing the
definition, objectives, benefits, administration methods, and potential side effects of the HPV vaccine.
Each correct answer received a score of 1, while incorrect answers were scored as 0, yielding a possible
score range of 0 to 15. An attitude questionnaire regarding the HPV vaccine comprised 14 statements
measured on a Likert scale. For positively worded statements, scores ranged from 4 (strongly agree) to
1 (strongly disagree). For negatively worded statements, the scoring was reversed. The attitude
questionnaire had a maximum score of 56 and a minimum of 14. Both instruments underwent validity
testing. The knowledge questionnaire demonstrated item-total correlation coefficients ranging from
0.335 to 0.563, all exceeding the acceptable threshold (r > 0.30), indicating validity. The attitude
questionnaire showed item-total correlation coefficients from 0.354 to 0.736, also above the minimum
acceptable value. Reliability coefficients were 0.705 for the knowledge questionnaire and 0.652 for the
attitude questionnaire, confirming both instruments as valid and reliable.

Data Collection

The research was conducted by coordinating with IT Senior High School and MAN at Pondok
Pesantren Raudhatul Ulum, selecting respondents according to the inclusion criteria, and assigning them
to intervention and control groups using stratified random sampling by grade level and academic major.
Group allocation was conducted using the Wheel of Names web-based tool. Respondents received
explanations about the study’s objectives, benefits, and procedures, and informed consent was obtained.
The first intervention group participated in the engklek game for 45 minutes, beginning with a random
selection to determine playing order. Participants threw a marker and hopped across squares on one
foot, pausing at designated squares to read information cards about HPV. Those who completed the
course without violations answered questions about HPV; correct answers earned them a “house” point.
The participant with the most “houses” was declared the winner and received a reward. The second
intervention group engaged in a crossword puzzle for 45 minutes, divided into five groups of four to
five members. Each group collaboratively completed the puzzle, then answered questions related to
HPV. Groups that answered quickly and correctly were awarded points, and the group with the highest
score received a reward. The control group participated in alternative activities, including snacks,
discussions, and watching videos unrelated to HPV vaccination, for 45 minutes. All respondents
completed knowledge and attitude questionnaires before and after the intervention. To uphold research
ethics, the control group received the intervention later.

Data Analysis
Data were processed and analyzed using paired t-tests, one-way ANOVA, post hoc tests, and N-
gain analysis, with p < 0.05 as the criterion for significance.

Ethical Considerations

Ethical approval was obtained from the Medical and Health Research Ethics Committee
(KEPKK) of the Faculty of Medicine, Universitas Sriwijaya, protocol number 301-2022.
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RESULT AND DISCUSSION

Respondent Characteristics

Table 1. Respondent Characteristics (n = 66)

Engklek Game  Crossword Puzzle Control Group

(n) (%) (n) (%) (n) (%)

Respondent Characteristics

Age
15 years 4 182% 1 4.5% 0 0.0%
16 years 6 273% 11 50% 11 50%
17 years 12 54.5% 10 45.5% 10 45.5%
18 years 0 0% 0 0% 1 4.5%
Grade
Grade 11 10 455% 9 40.9% 9 40.9%
Grade 12 12 54.5% 13 59.1% 13 59.1%
Family History of Cervical Cancer
Yes 0 0% 0 0% 0 0%
No 22 100% 22 100% 22 100%

Note : n (sample); % (precentage)

The results indicate that Table 1 shows differences in characteristics among the engklek game,
crossword puzzle, and control groups. The majority of participants in the engklek group were female
adolescents aged 17 (54.5%), while those in the crossword and control groups were largely aged 16
(50% each). Most respondents across all groups were twelfth-grade students (54.5-59.1%), and none
had a family history of cervical cancer.

Respondents’ Knowledge and Attitudes

Table 2. Differences in Respondents’ Knowledge and Attitudes Before and After Intervention in the Engklek
Game Group, Crossword Puzzle Group, and Control Group (N=66)

Mean p- Cohen’s

Group n Min Max Mean=+ SD Difference value* d 95% CI
Knowledge
Engklek Game Intervention Group
Pretest 22 7 12 9.41 £ 1.501 -1.733 0.001 0.78 [-2.778 ; -0.768]

Posttest 22 8 14 11.18£1.500

Crossword Puzzle Group

Pretest 22 4 12 9.45+2.110 -2.909 0.000 1.10 [-4.077 ; -1.741]
Posttest 22 10 14 12.36 +1.093

Control Group

Pretest 22 6 14 9.77 £ 1.950 0.727 0.233 0.26 [-0.506 ; 1.960]
Posttest 22 6 13 9.05 + 1.704

Attitude

Engklek Game Intervention Group

Pretest 22 34 47 41.05+3.671 -3.682 0.002 0.76 [-5.843 ; -1.521]

Posttest 22 39 50 44.73 £3.439

Crossword Puzzle Group

Pretest 22 36 50 40.18 +3.634 -3.455 0.026 0.51 [-6.458 ; -0.451]
Posttest 22 31 53 43.64 £4.746

Control Group

Pretest 22 31 50 40.50 +4.362 0.955 0.374 0.19 [-1.232;3.142]
Posttest 22 33 45 39.55+£2.874
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Table 2 shows that in the engklek game intervention group, pretest scores ranged from 7 to 12,
and posttest scores ranged from 8 to 14. The paired t-test results in the engklek game group indicated a
significant difference between pretest and posttest knowledge scores (p = 0.001). Furthermore, in the
crossword puzzle intervention group, pretest scores ranged from 4 to 12, and posttest scores ranged
from 10 to 14. The paired t-test results in the crossword puzzle group also showed a significant
difference between pretest and posttest knowledge scores (p = 0.000). In contrast, in the control group,
the pretest scores ranged from 6 to 14, while the posttest scores ranged from 6 to 13. The paired t-test
results for the control group showed no significant difference between pretest and posttest knowledge
scores (p = 0.233).

Furthermore, in the engklek game intervention group, the pretest attitude scores ranged from 34
to 47, while the posttest scores ranged from 39 to 50. The paired t-test results in the engklek game group
showed a significant difference between pretest and posttest attitude scores among female adolescents
(p = 0.002). In the crossword puzzle intervention group, the pretest scores ranged from a minimum of
36 to a maximum of 50, while the posttest scores ranged from a minimum of 31 to a maximum of 53.
The paired t-test results in the crossword puzzle group also indicated a significant difference between
pretest and posttest attitude scores among female adolescents (p = 0.026). In the control group, the
pretest scores ranged from 31 to 50, while the posttest scores ranged from 33 to 45. The paired t-test
results for the control group showed no significant difference in attitude scores between the pretest and
posttest for adolescent girls (p = 0.233).

Tabel 3. ANOVA Tests Between Group on Female Adolescents’ Knowledge and Attitudes Toward HPV

Vaccination
Group Mean Difference p-value
Knowledge
Engklek Game Crossword Puzzle -1.182 0.024
Control Group 2.136 0.000
Crossword Puzzle Engklek Game 1.182 0.024
Control Group 3.318 0.000
Control Group Engklek Game -2.136 0.000
Crossword Puzzle -3.318 0.000
Attitude
Engklek Game Crossword Puzzle 1.091 0.605
Control Group 5.182 0.000
Crossword Puzzle Engklek Game -1.091 0.605
Control Group 4.091 0.002
Control Group Engklek Game -5.182 0.000
Crossword Puzzle -4.091 0.002

Table 4. Effectiveness of Educational Media on Female Adolescents’ Knowledge and Attitudes Toward

HPYV Vaccination
Group N-gain Interpretation N-gain(%) Interpretation
Knowledge
Engklek Game 0.33 Moderate 33.21 Not Effective
Crossword Puzzle 0.60 Moderate 60.27 Moderately

Effective

Control Group 0.00 Low 0.12 Not Effective
Attitude
Engklek Game 0.21 Low 21.43 Not Effective
Crossword Puzzle 0.18 Low 18.87 Not Effective
Control Group -0.12 Low -12.79 Not Effective
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Table 4 shows that the N-Gain score was highest in the crossword puzzle group, at 60.27, which
falls into the moderate category, indicating that the medium was moderately effective in improving
knowledge. In contrast, for female adolescents’ attitudes, none of the educational media were effective
in improving attitudes toward HPV vaccination, as evidenced by N-Gain values < 40.

DISCUSSION

The study included respondents from the engklek game group, the crossword puzzle group, and
the control group, each exhibiting varied characteristics. All participants were female adolescents aged
15-18 years. Middle adolescence is marked by pronounced emotional development, with physical
growth closely linked to emotional changes that foster increased intimacy, the emergence of sexual
desire, and the formation of deeper relationships with the opposite sex (28,29). Additionally,
adolescents in this age range experience significant cognitive development, including enhanced abstract
thinking, systematic reasoning, and decision-making abilities (30-32). Given these developmental
characteristics, middle adolescence (15—18 years) represents an appropriate period for delivering health
education on the Human Papillomavirus (HPV) vaccine through engklek and crossword puzzle game-
based media.

The majority of respondents across all groups were twelfth-grade students, with grades 11 and
12 representing higher grade levels. Notably, none of the participants reported a family history of
cervical cancer. Personal experience has been shown to influence knowledge and attitudes; for example,
a family history of cancer significantly affects risk perception and screening behavior, as women
without such a history tend to perceive a lower risk of cervical cancer and exhibit lower screening
intentions (33). The absence of a family history of cervical cancer among respondents may have
contributed to their pretest knowledge and attitude scores.

The study found that knowledge increased following educational interventions in both the
engklek game and crossword puzzle groups, while no improvement was observed in the control group.
Knowledge acquisition is empirically grounded in sensory experiences, which facilitate understanding
(34). This aligns with the pretest and posttest questionnaire results, as respondents exposed to health
education via engklek and crossword puzzle games absorbed information about the HPV vaccine
through visual and auditory modalities. In contrast, the control group, which did not engage with the
material through these senses, showed no knowledge gain. The effective absorption of information may
be attributed to the adolescents’ capacity for competent and systematic thinking (31,32).

The respondents’ age likely facilitated their ability to absorb information, which was further
enhanced by the use of engaging educational media. The engklek and crossword puzzle games actively
involved participants in the health education process. Active engagement in health education has been
shown to stimulate adolescent curiosity (35). Games contribute to emotional regulation and the
development of emotional intelligence, both of which are vital for adolescent mental well-being.
Additionally, games often require strategy, problem-solving, and decision-making, thereby supporting
cognitive development and knowledge enhancement (36,37). In the engklek game, participants read
information cards, answered questions, and listened to peers’ responses, integrating visual and auditory
modalities to improve information delivery and comprehension. While direct evidence linking engklek
to knowledge levels is limited, the game has demonstrated positive effects on cognitive skills, character
education, and motor development (38—40).

The main barriers to HPV vaccination are a lack of knowledge and misconceptions about the
vaccine’s safety and necessity (41). Targeted health education is essential for increasing awareness and
knowledge regarding HPV and the HPV vaccine. These programs can address misconceptions and
promote participation in vaccination (42). As knowledge increases, future barriers are expected to
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diminish, supporting the sustainability of HPV vaccination programs as a preventive strategy against
cervical cancer, especially among female adolescents.

Analysis of pre- and post-intervention scores revealed attitude changes among female adolescents
in the engklek game and crossword puzzle groups, while no change was observed in the control group.
These changes are likely attributable to the health education interventions. Health education aims to
influence individuals to adopt attitudes aligned with health-related values, and its effectiveness is
enhanced when delivered through engaging media tailored to the target audience. Several studies have
shown that engklek games and crossword puzzles effectively improve adolescents’ attitudes (39,43).

Health education utilizing engklek games and crossword puzzles provides distinct benefits that
contribute to positive attitude changes among adolescents. Engklek, a traditional Indonesian game,
fosters social skills such as honesty and interaction, as well as emotional skills like stress reduction and
self-control (44). These outcomes suggest that engklek can cultivate positive character traits, including
tolerance, discipline, and empathy (39). Consequently, participation in engklek may enhance social
interaction and emotional regulation, leading to more positive attitudes and behaviors. Increased
positive attitudes toward HPV vaccination are frequently associated with higher vaccine acceptance
(45).

Despite these benefits, negative attitudes toward vaccination persist, including distrust in vaccine
effectiveness and safety. For instance, a study in Bulgaria found that, despite high awareness of cervical
cancer and HPV, dissatisfaction with the vaccine remained due to perceptions that it did not replace
routine screening or protect against all HPV types (46). Game-based health education offers active
learning experiences that can potentially change adolescents’ attitudes. Engaging in engklek or health-
related crossword puzzles on HPV and vaccination provides information that supports problem-solving,
peer discussion, and effective feedback. These activities can shape social norms and enhance self-
efficacy. This aligns with previous studies indicating that games can foster interest in and intention to
receive HPV vaccination (47,48). Consequently, positive attitude changes resulting from game-based
interventions are expected to encourage female adolescents to access health services, receive the HPV
vaccine as a preventive measure, and increase awareness of diseases that pose significant risks to
women globally.

In addition, our findings indicate that the intervention group receiving educational activities
through crossword puzzle games was sufficiently effective in improving knowledge about the HPV
vaccine. Crossword puThe findings indicate that educational activities involving crossword puzzle
games were effective in improving knowledge about the HPV vaccine. Crossword puzzles make
learning more engaging and enjoyable, which increases students’ interest in the subject. They promote
active recall by requiring participants to search for answers based on brief clues, and the repetition
involved in gameplay has been shown to strengthen long-term memory more effectively than passive
exposure (49). Additionally, crossword puzzles foster critical thinking and problem-solving, thereby
enhancing cognitive abilities (50). The increase in respondents’ knowledge may also be attributed to
the appropriate selection of educational media and the participants’ developmental stage, as adolescents
typically possess strong memory capacity. These results are consistent with previous studies
demonstrating that health education using crossword puzzles increases knowledge levels (51).increased
vaccine acceptance (52). Female adolescents aged 9-14 years constitute the main priority group for
HPV vaccination, as immunization during early adolescence—prior to the onset of sexual activity—
provides higher protective effectiveness (53,54). Data from the United States further indicate that
initiating vaccination during adolescence increases the likelihood of completing the full vaccination
series, thereby supporting the optimization of vaccine benefits (55).

Crossword puzzles can be recommended as an educational strategy to support government
programs aimed at increasing awareness and coverage of HPV vaccination, thereby contributing to a
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reduction in cervical cancer incidence. Although crossword puzzles were most effective in improving
knowledge, none of the educational methods demonstrated superior effectiveness in changing attitudes
among the groups. This result may be influenced by respondent characteristics, such as the absence of
a family history of cervical cancer. As a result, attitude changes in the hopscotch and crossword puzzle
groups were not particularly significant, despite health education interventions. This hypothesis
warrants further investigation in future research. Despite these limitations, such games remain effective
promotional strategies for HPV vaccination within game-based health education, contributing to
significant improvements in knowledge and attitudes (56).

These findings highlight that increased knowledge does not necessarily result in corresponding
changes in attitudes. Further research is needed to examine additional factors that may mediate the
relationship between knowledge and attitudes, such as personal experiences, family support, and
sociocultural influences. A more comprehensive approach may enable game-based educational
interventions to have a broader impact, fostering both knowledge acquisition and positive attitude
changes among adolescents regarding HPV vaccination.

CONCLUSION

Overall, game-based health education, especially through crossword puzzles, effectively
increases female adolescents’ knowledge of HPV vaccination, though it has a limited impact on
attitudes. More comprehensive and sustained educational efforts are needed to promote positive
attitudes toward HPV vaccination for cervical cancer prevention.

ACKNOWLEDGMENTS

The authors would like to express their sincere gratitude to all those who contributed to
this study, particularly Senior High School IT Raudhatul Ulum, MA Pondok Pesantren
Raudhatul Ulum, and SMA Negeri 1 Indralaya Utara, for their time and active participation.

AUTHOR’S CONTRIBUTION STATEMENT

JN : Conceptualization, Writing- Original Draft, Review & Editing. AR: Conceptualization,
Methodology, Manuscript review. KL: Formal analysis, Writing -Original draft, Manuscript review.
UN: Validation, Manuscript review.

CONFLICTS OF INTEREST
The authors declare no conflict of interest

DECLARATION OF GENERATIVE AI AND AI-ASSISTED TECHNOLOGIES IN THE WRITING
PROCESS
The authors acknowledge the use of ChatGPT, Scispace, Scopus ai, Grammarly, and DeepL to support
language improvement, improve clarity, and improve the overall readability and structure of the
manuscript.

FUNDING
No Funding

REFERENCES

1. Fowler JR, Maani E V., Dunton CJ, Gasalberti DP, Jack BW. Cervical Cancer. 2025. PubMed
PMID: 28613745.

Natosba J, Ramadhani A, Latifin K, Rohmah UN. (2026).



10.

I1.

12.

13.

14.

15.

16.

17.

Chang J, Ma Y, Li L. Clinical characteristics of human papillomavirus infection in young women
and progress in diagnosis and treatment of cervical precancerous lesions. Chinese Journal of
Primary Medicine and Pharmacy. 2022;29(6):953-5. doi:10.3760/cma.j.issn.1008-
6706.2022.06.033

Agus Somia IK, Purwanta MLA, Winarti NW, Dwija IBNP, Pidari DMP, Sawitri AAS, et al.
Prevalence and risk factors of high-risk HPV and cervical abnormalities in HIV-positive women
in Bali, Indonesia. BMC Infect Dis. 2025 Mar 28;25(1):432. doi:10.1186/s12879-025-10827-4
BKKBN. Indonesian Demographic and Health Survey 2017. Jakarta; 2018.

Mueliana IF, Aisyah S, Riski M. Factors Associated with Adolescent Premarital Sexual Behavior
in SMA X Lempuing OKI District in 2021. Jurnal Ilmiah Universitas Batanghari Jambi. 2022 Feb
19;22(1):188. doi:10.33087/jiubj.v22i1.1919

Aoki ES, Yin R, Li K, Bhatla N, Singhal S, Ocviyanti D, et al. National screening programs for
cervical cancer in Asian countries. J Gynecol Oncol. 2020;31(3). doi:10.3802/jg0.2020.31.e55
Ayumaruti D, Dien Anshari. Systematic Review of Knowledge, Perception, Community
Motivation About HPV Vaccination for Young Women and Women of Reproductive Age:
Literature Review. 2023 Apr 3;6(4):568-81. doi:10.56338/mppki.v6i4.2988

Rahmadini AF, Kusmiati M, Sunarti S. Factors Related to Adolescent Behavior Towards HPV
Vaccination-Based Cervical Cancer Prevention. Jurnal Formil (Forum Ilmiah) Kesmas Respati.
2022 Sep 30;7(3):317. doi:10.35842/formil.v7i3.458

Ministry of Health Indonesia. Indonesia Health Profile 2019. Jakarta; 2020.

Setiawan D, Andrijono, Hadinegoro SR, Meyta H, Sitohang RV, Tandy G, et al. Cervical cancer
prevention in Indonesia: An updated clinical impact, cost-effectiveness and budget impact analysis.
PLoS One. 2020 Mar 23;15(3):0230359. doi:10.1371/journal.pone.0230359

Setiawan D, Annisa AN, Lianawati, Hutubessy RCW, Ting Yeung KH. The Cost Analysis of
Human Papillomavirus Vaccination Program in Indonesia. Value Health Reg Issues. 2023
May;35:102-8. doi:10.1016/j.vhri.2023.01.005

Apurva U T, Muralidhar P T, Malangori A P, Poonam V S, Pradip S B. Effect of Health Education
on the Knowledge and Attitude Regarding the Human Papillomavirus Vaccine among Adolescent
School Girls of a City in Western Maharashtra. Indian J Community Health. 2024 Aug
31;36(4):549-55. doi:10.47203/1JCH.2024.v36104.008

Liu CR, Liang H, Zhang X, Pu C, Li Q, Li QL, et al. Effect of an educational intervention on HPV
knowledge and attitudes towards HPV and its vaccines among junior middle school students in
Chengdu, China. BMC Public Health. 2019 Dec 2;19(1):488. doi:10.1186/s12889-019-6823-0
Yohannes E, Beyen MW, Bulto GA, Chaka EE, Debelo BT, Erena MM, et al. Knowledge and
attitude toward human papillomavirus vaccination and associated factors among adolescent school
girls in Ambo town, Ethiopia, 2021: A multicenter cross-sectional study. Health Sci Rep. 2023 Jun
31;6(6). doi:10.1002/hsr2.1305

Patel H, Pcolkina K, Strazdina K, Viberga I, Sherman SM, Tincello DG, et al. Awareness of HPV
infection and attitudes toward HPV vaccination among Latvian adolescents. International Journal
of Gynecology & Obstetrics. 2017 May;137(2):138—44. doi:10.1002/ijgo.12117

Grandahl M, Larsson M, Dalianis T, Stenhammar C, Tydén T, Westerling R, et al. Catch-up HPV
vaccination status of adolescents in relation to socioeconomic factors, individual beliefs and sexual
behaviour. PLoS One. 2017 Nov 3;12(11):e0187193. doi:10.1371/journal.pone.0187193
Galbraith-Gyan K V., Lechuga J, Jenerette CM, Palmer MH, Moore AD, Hamilton JB. African-
American parents’ and daughters’ beliefs about infection and the vaccine. Public Health Nurs. 2019
Mar 11;36(2):134-43. doi:10.1111/phn.12565

Natosba J, Ramadhani A, Latifin K, Rohmah UN. (2026).



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Wen T, Xu X, Pan C, Hu S, Zhao H, Zhang X, et al. The 13-year long-term follow-up on the
effectiveness and immunogenicity of the quadrivalent human papillomavirus vaccine in Chinese
females vaccinated at 2045 years of age. Hum Vaccin Immunother. 2024 Dec 31;20(1).
doi:10.1080/21645515.2024.2412391

Rodriguez SA, Mullen PD, Lopez DM, Savas LS, Fernandez ME. Factors associated with
adolescent HPV vaccination in the U.S.: A systematic review of reviews and multilevel framework
to inform intervention development. Prev Med (Baltim). 2020 Feb;131:105968.
doi:10.1016/j.ypmed.2019.105968

Flood T, Wilson IM, Prue G, McLaughlin M, Hughes CM. Impact of school-based educational
interventions in middle adolescent populations (15-17yrs) on human papillomavirus (HPV)
vaccination uptake and perceptions/knowledge of HPV and its associated cancers: A systematic
review. Prev Med (Baltim). 2020 Oct;139:106168. doi:10.1016/j.ypmed.2020.106168

Banaei M, Simbar M, Safarzade S, Shahrahmani H, Khiabani A. The effect of educational
interventions on adolescents’ knowledge and attitude about the human papillomavirus vaccine; A
systematic review. Journal of Isfahan Medical School. 2017;37(553):1298-312.
doi:10.22122/jims.v371553.12373

Erbay E, Kayan S, Kartal A. The effect of peer education on high school students’ knowledge levels
regarding Human Papillomavirus (HPV) infection and vaccination. J Pediatr Nurs. 2024
Nov;79:€232-8. d0i:10.1016/j.pedn.2024.10.027

Zeng J, Parks S, Shang J. To learn scientifically, effectively, and enjoyably: A review of educational
games. Hum Behav Emerg Technol. 2020 Apr 6;2(2):186-95. doi:10.1002/hbe2.188
Shaiakhmetov D, Mekuria RR, Gimaletdinova G, Gulbarga MI, Orozakhunov Z, Khan MT, et al.
Criteria for Assessing the Quality of Educational Games and Their Impact on Student Learning
Outcomes. In: Proceedings of the International Conference on Computer Systems and
Technologies 2024. New York, NY, USA: ACM; 2024. p. 200—6. doi:10.1145/3674912.3674925
Zhu A, Amith M, Tang L, Cunningham R, Xu A, Boom JA, et al. Experimenting with a Prototype
Interactive Narrative Game to Improve Knowledge and Beliefs for the HPV Vaccine. In. 2021. p.
186-201. doi:10.1007/978-3-030-90966-6 14

Irbah N, Yuhandini DS, Vimala D. Health Education Utilizing the Engklek Game on Reproductive
Health Behavior and Knowledge for Fifth-Grade Students at Jagasatru I Elementary School in
2020. Jurnal Ilmiah PANNMED (Pharmacist, Analyst, Nurse, Nutrition, Midwivery, Environment,
Dentist). 2020 Aug 18;15(2):313-20. doi:10.36911/pannmed.v15i2.750

Mahmudah U. The Effects of Crossword Puzzles on Elementary School Students’ Knowledge of
Balanced Diet. 2019 Feb 25;2(2):107. doi:10.35842/i1gi.v2i2.90

Bogin B. What makes people grow? Love and hope. J Physiol Anthropol. 2023 Jul 13;42(1):13.
doi:10.1186/s40101-023-00330-7

Goss SC, Raposo S, Balzarini R, Rosen NO, Benyamin V, Muise A. Feeling Close and Seeing a
Partner in a New Light: How Self-Expansion Is Associated With Sexual Desire. J Soc Pers Relat.
2022 Aug 29;39(8):2478-506. doi:10.1177/02654075221081137

Wang D, LiuY, Zong T, Lu Z, Mao W, Miao L, et al. Development and validation of Intertemporal
Decision-Making Ability Scale for early adolescents. Aust J Psychol. 2024 Dec 31;76(1).
doi:10.1080/00049530.2024.2401034

Amsel E, Moshman D. Logical and Hypothetical Reasoning in Adolescence, Development of. In:
International Encyclopedia of the Social & Behavioral Sciences. Elsevier; 2015. p. 306—12.
doi:10.1016/B978-0-08-097086-8.23089-4

Natosba J, Ramadhani A, Latifin K, Rohmah UN. (2026).



32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Gotlieb RIM, Yang XF, Immordino-Yang MH. Concrete and Abstract Dimensions of Diverse
Adolescents’ Social-Emotional Meaning-Making, and Associations With Broader Functioning. J
Adolesc Res. 2024 Sep 29;39(5):1224-59. doi:10.1177/07435584221091498

Donley T, Tshiswaka DI, Blanc J, Seixas A, Okafor A, Mbizo J. Differences in Breast and Cervical
Cancer Screening Among U.S. Women by Nativity and Family History. Am J Prev Med. 2020
Oct;59(4):578-87. doi:10.1016/j.amepre.2020.05.018

Alvi J, Muhammad Rehan. Role of senses in the construction of knowledge. Global Journal of
Business, Economics and Management: Current Issues. 2022 Mar 31;12(1):75-81.
doi:10.18844/gjbem.v12i1.5780

Lewis CC, Taba M, Allen TB, Caldwell PH, Skinner SR, Kang M, et al. Developing an Educational
Resource Aimed at Improving Adolescent Digital Health Literacy: Using Co-Design as Research
Methodology. J Med Internet Res. 2024 Aug 7;26:¢49453. doi:10.2196/49453 PubMed PMID:
39110967.

Dao TC, Hieu PN, Suong LT, Bang LC. Using traditional games in physical education classes
improves fitness and stabilizes the vestibule for 10-11-year-old. J Phys Educ. 2024 Aug 10;35(1).
doi:10.4025/jphyseduc.v35i1.3550

Ayaz-Alkaya S, Akca A. The Impact of Traditional Children’s Games on Internet Use, Social
Skills, and Stress Level: A Cross-Sectional Design. Journal of Transcultural Nursing. 2025 Jan
28;36(1):84-91. doi:10.1177/10436596241274344

Hasibuan R, Martini Meilanie RS, Reza M, Sari Rakhmawati NI. Implementing a Traditional
Game to Stimulate Cognitive Skills during Online Learning: Early Childhood Education. The
International Journal of Early Childhood Learning. 2022;29(1):25-39. doi:10.18848/2327-
7939/CGP/v29i01/25-39

Kristanto W, Hendrowibowo L. Use of Engklek in Character Education: Early Childhood
Education. The International Journal of Early Childhood Learning. 2023;30(2):53-72.
doi:10.18848/2327-7939/CGP/v30i02/53-72

Sunanto S, Tuasikal ARS, Indahwati N, Suryanti S, Himawan A, Purwoto SP, et al. Models of
traditional games in physical education and sports: its effect on increasing the motor devel-opment
of elementary school students. Retos. 2024 Oct 8;61:722—7. doi:10.47197/retos.v61.107121
Khatiwada M, Kartasasmita C, Mediani HS, Delprat C, Van Hal G, Dochez C. Knowledge, Attitude
and Acceptability of the Human Papilloma Virus Vaccine and Vaccination Among University
Students in Indonesia. Front Public Health. 2021 Jun 14;9. doi:10.3389/fpubh.2021.616456
Alghalyini B, Zaidi ARZ, Meo SA, Faroog Z, Rashid M, Alyousef SS, et al. Awareness and
knowledge of human papillomavirus, vaccine acceptability and cervical cancer among college
students in Saudi Arabia. Hum Vaccin Immunother. 2024 Dec 31;20(1).
doi:10.1080/21645515.2024.2403844

Selamat NW, Gobu J, Sary DD, Kamaruddin NS, Zaki MA, Selamat A, et al. Enhancement of
knowledge and attitude level on depression via knowledge, depression and adolescents (Kda)
puzzles. Journal of Indian Association for Child and Adolescent Mental Health [Internet].
2021;17(4):182-99. Available from: https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85116414057 &partnerID=40&md5=f7987fd7bd86cbb193dc2263626a909¢c

Sukoyo J, Kurniati E, Utami ES. Engklek Game and Its Benefits for Early Children’s Development.
International Journal of Early Childhood Special Education. 2021 May 5;13(1):20-7.
doi:10.9756/INT-JECSE/V1311.211003

Hanson KE, McLean HQ, Belongia EA, Stokley S, McNeil MM, Gee J, et al. Sociodemographic
and clinical correlates of human papillomavirus vaccine attitudes and receipt among Wisconsin
adolescents. Papillomavirus Research. 2019 Dec;8:100168. doi:10.1016/j.pvr.2019.05.001

Natosba J, Ramadhani A, Latifin K, Rohmah UN. (2026).



46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Ruschukova DN, Momchilova TD, Vladimirova MS, Nikolova ZI, Indjian KO. Attitudes and
awareness related to cervical cancer vaccine. Folia Med (Plovdiv). 2024 Oct 31;66(5):707-16.
doi:10.3897/folmed.66.e130668

Cates JR, Fuemmeler BF, Stockton LL, Diehl SJ, Crandell JL, Coyne-Beasley T. Evaluation of a
Serious Video Game to Facilitate Conversations About Human Papillomavirus Vaccination for
Preteens: Pilot Randomized Controlled Trial. JMIR Serious Games. 2020 Dec 3;8(4):e16883.
doi:10.2196/16883

Hakim H, Driedger SM, Gagnon D, Chevrier J, Roch G, Dub¢ E, et al. Digital Gamification Tools
to Enhance Vaccine Uptake: Scoping Review. JMIR Serious Games. 2024 Feb 29;12:e47257.
doi:10.2196/47257

Arnold M, Tan S, Pakos T, Stretton B, Kovoor J, Gupta A, et al. Evidence-Based Crossword
Puzzles for Health Professions Education: A Systematic Review. Med Sci Educ. 2024 Jun
22;34(5):1231-7. doi:10.1007/s40670-024-02085-x

Zeinalipour K, Iaquinta T, Angelini G, Rigutini L, Maggini M, Gori M. Building Bridges of
Knowledge: Innovating Education with Automated Crossword Generation. In: 2023 International
Conference on Machine Learning and Applications (ICMLA). IEEE; 2023. p. 1228-36.
doi:10.1109/ICMLAS58977.2023.00185

Kose Tosundz I, Deniz Dogan S. The effect of crossword puzzles on nursing students’ learning of
concepts related to pain management course: A randomized controlled trial. Nurse Educ Pract.
2023 Aug;71:103740. doi:10.1016/.nepr.2023.103740

Asgedom YS, Kebede TM, Seifu BL, Mare KU, Asmare ZA, Asebe HA, et al. Human
papillomavirus vaccination uptake and determinant factors among adolescent schoolgirls in sub-
Saharan Africa: A systematic review and meta-analysis. Hum Vaccin Immunother. 2024 Dec
31;20(1):2326295. doi:10.1080/21645515.2024.2326295 PubMed PMID: 38505959.

Peng S, Yao X, Yin J, Chen W, Wu T, Su Y, et al. Research progress of HPV vaccination in
adolescent girls and young women. Chinese Journal of Disease Control and Prevention.
2023;27(7):833—7. doi:10.16462/j.cnki.zhjbkz.2023.07.015

Villa LL, Richtmann R. HPV vaccination programs in LMIC: is it time to optimize schedules and
recommendations? J Pediatr (Rio J). 2023 Mar;99:S57—61. doi:10.1016/j.jped.2022.11.012
Saxena K, Kathe N, Sardana P, Yao L, Chen YT, Brewer NT. HPV vaccine initiation at 9 or 10
years of age and better series completion by age 13 among privately and publicly insured children
in the US. Hum Vaccin Immunother. 2023 Jan 2;19(1). doi:10.1080/21645515.2022.2161253
Chau JPC, Lo SHS, Butt L, Lee VWY, Lui GCY, Lau AYL. User Engagement on a Novel
Educational Health Intervention Aimed at Increasing HPV Vaccine Uptake in Hong Kong: a
Qualitative Study. Journal of Cancer Education. 2023 Jun 6;38(3):772—80. doi:10.1007/s13187-
022-02183-7

Natosba J, Ramadhani A, Latifin K, Rohmah UN. (2026).





