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Editorial on the Research Topic
A holistic approach to adolescent oral, mental, and sexual wellness


Adolescence is a pivotal, turbulent, and opportunity-rich period of human development that deserves respect and understanding (1). It is a time when the trajectories of lifelong oral, mental, sexual, and reproductive health are set, for better or worse (2–4). Characterized by profound physical, psychological, and social changes, this phase sees young people navigating a complex web of influences, from the push for peer acceptance to the formation of personal identity (5), all of which shape health behaviours. Currently, 10%–75% adolescents have oral health problems (6), one in seven experiences a mental disorder (7), and 50% of the 21 million adolescent pregnancies each year are unwanted, with 55% of these in low- and middle-income countries end in abortion, many of which are unsafe (8). This Research Topic was founded on the conviction that these health domains are not siloed but are deeply intertwined (9). In an era defined by digital connectivity and global challenges, understanding these interconnections requires us to also consider the new online and offline landscapes that adolescents navigate. The collection of 11 manuscripts published within this topic provides a critical evidence base for this holistic view.

The publications provide evidence that health challenges in one area often cascade into others. The link between mental and oral health is clearly established: Geraets and Heinz demonstrate that adolescents with higher stress and lower life satisfaction are less likely to engage in regular toothbrushing, while Lawal et al.'s qualitative work reveals that adolescents themselves view good oral health as crucial for confidence and social interaction. This mind-body connection extends to reproductive health; Liu et al. show that academic stress is a significant factor in dysmenorrhea and subsequent school absenteeism.

Furthermore, reproductive health issues are never merely physical. Studies from Kenya (Mason et al.) and China (Liu et al.) highlight their profound psychosocial impact. The “fear, responsibility, and blame” associated with unintended pregnancy and the desperate lengths taken to secure unsafe abortions create significant mental distress, disrupting education and social life. Although not discussed by the collection of manuscripts, we must recognize the digital environment as a primary determinant of adolescent wellness. Social media can exacerbate body image issues and cyberbullying, directly impacting mental health. Simultaneously, online platforms provide both dangerous misinformation on topics like contraception and vital peer support. Digital literacy and the ethical deployment of digital health tools must become integral to modern adolescent health strategies.

More importantly, the manuscripts move beyond diagnosis to outline an integrated approach, pairing key challenges with evidence-based solutions. Kyei-Baafour et al. and Hlaing et al. demonstrate that factors like parental education, wealth, and residential location shape everything from hormone levels to sexual behaviors. Thus, foundational policies aimed at poverty alleviation and educational empowerment are non-negotiable for any integrated health strategy. This is more so that parents, like those who live in Canada (Punjani et al.), feel ill-equipped to provide sexuality education, while adolescents in Kenya (Mason et al.) hold dangerous misconceptions. Wang et al. showed that “good” school-based sex education improves knowledge and safer behaviors. This must be complemented by co-designed, culturally attuned resources for parents, as Punjani et al. recommend.

In addition, authors identified that stress from academics (Liu et al.) or general life (Geraets and Heinz) impairs self-care and exacerbates conditions like dysmenorrhea. Also, gendered power dynamics and stigma, as seen in Kenya (Mason et al.), increase vulnerability for girls. Song et al.'s meta-analysis, however, prescribes aerobic exercise as a non-stigmatizing intervention for anxiety and depression. Community-level work to address harmful norms is equally essential. Although none of the manuscripts addressed oral, mental sexual and reproductive health issues among vulnerable populations, it is important to recognise that LGBTQ+ adolescents and other marginalized groups face heightened health disparities due to stigma, discrimination, and a lack of inclusive services (10). This underscores the necessity of meaningful co-creation, ensuring interventions are designed with and for diverse youth, to ensure that services developed are truly accessible and acceptable to all.

Importantly, the collection offers concrete tools for this integration. Afolabi et al. developed a holistic assessment tool to identify co-morbidities, while the Teen Research Advisors (Tumberger et al.) program provides a blueprint for youth engagement. At the systems level, change is paramount. Lawal et al. advocate for health promotion in schools, ideal for integrating messages on mental, oral, and reproductive health. Findings from Kenya (Mason et al.) and Myanmar (Hlaing et al.) underscore the need for policy interventions to ensure access to youth-friendly services.

The next critical step is to address scalability and sustainability by moving from successful pilot studies to the integration of these approaches into under-resourced public health and education systems. This can happen through the meaningful co-creation of programs, by sharing power and decision-making with adolescents to avoid tokenism and ensure relevance.

In conclusion, this research topic provides a robust platform, demonstrating that effective adolescent health strategies must be holistic, rooted in a common risk factor approach, co-created with youth, and multi-sectoral. Addressing the complex needs of adolescents today demands strategies that are holistic and agile enough to respond to a rapidly changing world. This means acknowledging the digital determinants of health, prioritizing the global adolescent oral, mental, sexual, and reproductive health crisis, and ensuring solutions are equitable and inclusive for all young people, regardless of their background or identity. The evidence is here; the imperative now is to act with collaboration, urgency, and a commitment to building a future where every adolescent can thrive.
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Background: Recent evidence showed that the prevalence of oral diseases is still high among adolescents in many developing countries, including Nigeria. It therefore has becomes pertinent to focus on appropriate oral health interventions to promote oral health among them. This necessitates investigating the perspectives of adolescents, who are the major stakeholders, on the importance of oral health as baseline data needed in planning appropriate primary interventions.
Aim: The aim of the study was to explore the perspectives of adolescents on the importance of oral health.
Methods: An explorative qualitative study was conducted among adolescents attending senior secondary school I (grade 10) in the metropolis of Ibadan, Nigeria. A total of 12 focus group discussions were conducted among 120 adolescents aged 14 to 19 years. The discussions were transcribed verbatim, and triangulation and organization, as well as thematic analysis, of data were carried out.
Results: Some adolescents had positive perceptions of oral health and valued it as highly important, although some had contrary views and believed oral health was unimportant. Oral health is described as being integral to general health, is associated with eating and communication, is a means of survival and confidence building, and is a prelude to attract the opposite gender. Adolescents perceived the need for oral health education and dental treatment.
Conclusion: Adolescents have mixed perspectives on the importance of oral health; while some valued it as highly important, others believed it was of no significance. Those who valued oral health as important described it as a milieu for general health, human survival, and social and mental health and thus requested for oral health promotion in schools.

KEYWORDS
  adolescents, mental health, oral health, school, social health


Introduction

Over 3.5 billion people suffer from untreated dental problems globally, and disproportionately worse conditions are noted among those in low- and middle-income countries (LMICs), where inequality is more evident [1]. The two most common oral diseases globally, dental caries and periodontal disease, represent a high cause of unmet dental needs among adolescents in Nigeria [1, 2]. The prevalence of dental caries has been reported to be as low as 4.7%; however, the prevalence of untreated dental caries among the studied adolescents in Nigeria has been reported to be as high as 100% [3], while that of periodontal diseases was 73.3% [3]. Untreated dental conditions could further worsen the overall health of adolescents who are also at risk of other health issues, including mental, sexual, and reproductive health issues [4–7]. This is mainly because of the peculiarity of the adolescence period, which is a critical stage of human development where identities are established, self-awareness becomes prominent, and other relationships are being formed [8]. In addition, it is a stage where there is an eagerness to foster social interactions with peers, especially those of the opposite sex [8]. Thus, any instability in their daily activities or peer relationship because of oral health and other health issues could have consequential negative effects. Therefore, efforts should be geared toward promoting oral health among adolescents in Nigeria and other developing countries with similar conditions. In addition, the World Health Organization (WHO) and the World Dental Federation (FDI) had emphasized the need for promoting oral health to reduce the burden of oral disease among populations [9]. Furthermore, the connection between oral health and health conditions such as mental, sexual, and reproductive health among adolescents has led to the proposed integrated one-stop-shop approach in addressing their health issues [10]. This suggestion is also in line with the WHO's concept of having health-promoting schools, where students are exposed to health education and behavioral programs, which are aimed at enabling students to have control over the determinants of health and where their health issues can be promptly addressed holistically [11].

Unfortunately, this has not been achieved in many parts of the world, including Nigeria, and most Nigerian adolescents are not currently exposed to such effective, integrated health interventions [10]. This further supports the urgent need for appropriate interventions among adolescents in view of the importance of this period in the establishment of habits, which often continue into adulthood [8].

Planning of such programs requires baseline data on the self-perceived needs and importance as it relates to oral health and other health issues. This is crucial as the value of importance attached to oral health by adolescents, as well as the context in which its importance is viewed by them, is uncertain. In addition, the acceptability, utilization, and, ultimately, the success of any oral health intervention are connected with the level of importance that the beneficiaries (adolescents) attach to oral health. Hence, this study aimed to understand adolescents' perspectives on the importance of oral health and explore the relationship of their oral health status with other health and social issues.



Materials and methods

An exploratory qualitative study design was used to explore the opinions of students about the importance of oral health and self-perceived oral health needs through focus group discussions (FGDs). The focus group discussion was chosen as the most appropriate design to obtain the required data from the adolescents because it allows discussants to generate ideas and challenge ideas by others through interactive discussions, thus making it easier to understand their views on the topic [12]. The study was conducted among adolescents attending randomly selected schools from four local government areas (LGAs) within the metropolis of Ibadan. Ethical approval for the study was obtained from the Oyo State Ethics Review Board (AD 13/479/743). Permission to conduct the study was obtained from the Oyo State Ministry of Education and from the principal of each selected school. A public school was randomly selected using a table of random numbers from each selected LGA to ensure that each LGA was included in the study. Students recruited for the study were purposively selected from one randomly selected senior secondary school I (grade 10) class in each school. The purpose and details of the study were explained to students in the selected class as a group. Thereafter, consent forms were distributed among the students who signified intention to participate in the study and who met the inclusion criteria to take the forms home to their parents. Only students who gave assent or consent depending on their age and with no special needs were included in the study. Students whose parents did not consent or who were ill at the time of the study were excluded.

The discussions were open and audiotaped involving 7–12 students per group. A minimum of two FGDs (two separate discussions per selected school based on gender) was conducted in each LGA to ensure robust data collection. The discussion was gender-based to avoid inhibition that may arise when adolescents of the opposite gender are mixed in the same group. After the daily FGD sessions, there was debriefing with a researcher (TA) [13]. This was to ensure that there was completeness of data to correct decision-making on the need to explore new information in subsequent interviews or not. The FGDs were continued until saturation was achieved when there was no new information obtained from the adolescents with consensus from the research assistants involved in the discussions and in the process of debriefing. A total of 12 FGDs were conducted among 120 students purposively selected from schools from four out of five local government areas within the metropolis of Ibadan.

A focus group guide was developed and used to guide the moderator during the discussions. The discussion questions were based on the literature review. The face validity of the focus group guide was assessed among adolescents in a school outside the four LGAs selected for the study, as was also ascertained by experts in the field of community dentistry. Thereafter, the focus group guide was fine-tuned and pretested in two groups of 12 students each from two schools in the LGA in Ibadan metropolis that was not selected for the study, to assess its comprehensiveness. It was found to be valid and comprehensive. The following questions were included in the focus group guide: “How do you feel when you saw the letter of invitation that the dentists will be coming to your school today?” “How important to you is the health of your teeth and mouth?” “Is taking the health of your teeth and mouth serious of any benefit?” “Do you perceive any oral health need?”.

The FGDs were conducted in a designated quiet classroom as provided by the schools. The discussions lasted between 25 and 30 min for each session. The discussions were moderated by one of the authors (FB) who had been trained in qualitative data collection, and the moderator was assisted by two trained research assistants. Also, one of the research assistants helped in taking notes of non-verbal expressions during the discussions. The second research assistant wrote the verbal responses, and these responses were compared with the tape-recorded discussions. Both assistants were trained in the facilitation of FGDs. During each discussion, probes were used to obtain more details from respondents. Also, paraphrasing of information provided by respondents was performed at intervals to confirm that information provided by the students was adequately and properly captured. In addition, a summary of key findings was given after each discussion. The discussions were reviewed after each session and ended after saturation, whereby no new emerging theme was noted. The saturation of data was determined by one of the authors (FB) in conjunction with the two research assistants. The respondents were asked to enter their sociodemographic details into a proforma prior to each discussion. The parent occupation was categorized as “skilled,” “unskilled,” and “dependents based on a modification of the Office of Population Censuses and Surveys (OPCS) that had been used in this environment [14].


Trustworthiness of data

Based on the criteria of trustworthiness to ensure rigor and quality of qualitative data, four criteria have been identified: credibility, transferability, dependability, and confirmability [15].



Credibility

To ensure credibility, the focus group guide was developed by the research team, which comprised public health dentists and epidemiologists with experience in qualitative research. The questions were developed through an extensive literature review of qualitative studies. In addition, the moderator of the discussions and the research assistants were trained in facilitating focus group discussions. The students were selected using the purposive sampling technique, and students from different socioeconomic classes were selected to ensure diversity of participants and robust data. Probes were used to ensure robust discussions and repetition of the responses of the adolescents, and a summary of the responses at each discussion was provided to ensure correct capturing of the responses of the adolescents. Also, the comparison of the written notes was taken by a research assistant during the FGDs with the audiotaped recordings. This was to minimize bias and ensure the correctness of data captured at the discussions.



Transferability

The sociodemographic characteristics of the adolescents, details of the study design, focus group guide development and validity, and data collection and analysis have been provided for ease of placing the results in context, thereby aiding comparability of the finding with other studies.



Dependability

The process of conducting the research has been well-described to enable replication by others.



Confirmability

The adolescents who participated in this study were from senior secondary school 1 classes, thus forming a homogeneous population with the same experiences. In addition, data were collected from multiple regions of four LGAs within the city and from multiple schools within the LGAs to enhance triangulation of the data, enriching the robustness of the data with male and female students contributing equally to the population of the discussants.

Audiotapes were transcribed verbatim, transcripts were validated by two independent trained research assistants, and one of the authors compared the accuracy of the transcripts with recordings of the discussions on the audio tapes. Discrepancies noted were corrected after the discussion of the research assistants with one of the authors. Coding was carried out manually by one of the authors by reading through the transcripts systematically to identify themes, after which a review of the data was conducted together with the research team until saturation was reached when no new emerging themes were found, and this resulted finally in stoppage of data collection. Transcripts were coded based on these themes, and two independent researchers verified these codes by applying them to the transcripts to validate the process and ascertain reliability by triangulation [16]. The analyst triangulation was carried out in such a way that the two independent researchers who were epidemiologists applied the codes to the transcripts and these were compared [17]. Further analyses were conducted using NVivo version 12. The codes were grouped into categories, and an overarching theme was allotted. Further analysis of data was based on thematic induction. The data from the field observation of the participants' expressions were also summarized.




Results

A total of 120 students participated in 12 FGDs. They were all in the 10th grade, and 60 (50.0%) were females or female adolescents. The mean age of the adolescents was 15.2 (±1.2) years (Table 1).


TABLE 1 Sociodemographic characteristics of the adolescents.

[image: Table of sociodemographic characteristics for 120 individuals. Gender is evenly split: 60 males or male adolescents (50.0%) and 60 females or female adolescents (50.0%). Parents' occupational class shows 40 skilled (33.3%), 51 unskilled (42.5%), and 29 dependent (24.2%).]

The emerging themes were identified and grouped into three categories (Table 2): feelings toward oral health invite (excitement, apprehension, chastisement, and indifferent), the importance of oral health, and self-perceived oral health needs.


TABLE 2 Categories themes and subthemes emerging from the analysis.

[image: Categories and themes related to oral health are shown. Categories include feelings toward dentists, importance and benefits of teeth and mouth, and self-perceived oral health needs. Themes within these categories are excitement, apprehension, happiness, indifference, survival, eating, social, mental health, attractiveness, general health, disease prevention, knowledge, dental needs, and oral health programs. Bolded words indicate main themes with subthemes listed beneath.]


Feelings toward oral health invite

In the schools, there were mixed views on the letter of invitation about participating in an interview on oral health in schools; while there were positive views, some were negative and others indifferent. The participants expressed their views as positive; some were happy, excited, and anxious as they were eager to know more about the teeth and mouth on receiving the letter of invitation that they were to discuss about oral health. Some of the statements were as follows:

	“…and when I saw the form that it was from the dentist, I was happy that I would know more about the teeth.”
	“I felt eager to know about the uhum pleasant organ that is the teeth. To know more about our teeth.”
	“I felt delighted because I will be able to learn and gain more knowledge about our oral health.”
	“I felt happy because I will be able to know some things about my oral health so that it will help me to improve me in areas where I am deficient.”
	“I felt excited, and I was eager to know what the team had in stock for us.”
	“…very very happy because…., we will have more information concerning oral health.”
	Some were apprehensive as they expressed their fears “…, I thought that they wanted to come and remove our teeth but when I saw the posters and educational materials brought by the team, I realized that they came to teach us instead.” (Female adolescent)
	“Some said you wanted to come and remove our teeth, so I thought so too and because of that, I did not want to come but when I got here and I saw that it was not so … I first looked closely at those inside before entering here.” (Male adolescent)
	“I thought they wanted to remove my teeth and they will say that I should…….… I should be taking care eh, I should be taking care of my teeth every time.” (Female adolescent)
	Others were indifferent and undecided as mentioned by a student “………. I felt happy and sad. I think that it is going to be helpful, boy, to see many dentists in our school.” (Male adolescent)
	While another student mentioned that “…………. I do not feel anything, I do not know.”



Importance of oral health

The adolescents provided different descriptions of how they viewed the importance of oral health. The importance of the mouth was discussed around the needs for survival, social interaction, and mental health and as a prelude to attract opposite gender and look good, and it being integral to general health.


Survival

Some students ascribed the importance of oral health to eating and functionality and thus a means of survival.

“… but let me just say that a person cannot survive because of what we can use our teeth to do.” (Female adolescent)

“The health of our teeth is so important because if there are no teeth, ah, we cannot eat... we cannot eat, that is the truth.” … “without the mouth, I cannot survive.” (Male adolescent)

… “Eh en, what I think, what I want to say is that if there are no teeth, we cannot eat, because it is important for us to have teeth so that we can eat. “… the importance of my teeth is that I like, I love food so without the teeth, I cannot eat.” (Male adolescent)



Social interaction

Those who had recognized the importance of oral health described it as a must for social interaction.

“It is very important to me because health is wealth.”

“It is very important because everywhere we go, we just have to express ourselves and communicate.… because ehnn we cannot do without communicating.”



Prelude to attract opposite gender: Romantic advances

Oral health was described as a means of facilitating romantic advances with poor oral hygiene denoting failure.

“It is so important to me because I know fully well-that I am a man, you know as a man I will have to toast girls …………… bad result when talking if the teeth are not clean.” (Male adolescent)

Poor oral health was also described as a cause of unattractiveness.

	“… if you take something that damaged your teeth, your teeth will give you signs. It will start to shrink, it will start to decay, it will start to decay in a way that when your teeth are being presented outside it won't look attractive at all.” (Female adolescent)



Mental health

Confidence in terms of social interaction and functional dentition was also mentioned as outcomes of good oral health.

	“… if you have clean teeth, you will be confident, and your mind will be at rest that you can eat anything.” (Male adolescent)

The benefit of good oral health was linked with confidence as opined by the adolescents.

	“It is of benefit for me so that I can talk in the society very well as I like.” (Male adolescent)
	“With clean teeth, you have confidence to talk anywhere, if you have mouth odor you will feel shy because you believe people will cover their mouth when you talk. So, it is good to have clean mouth.” (Female adolescent)

Good oral health as a dictator of acceptability by peers.

“Good oral health is very important because if your mouth is smelling, your peers and friends may avoid you. They will be saying ‘ah, this person, her mouth is smelling'. So, they will not be able to relate with you again.” (Female adolescent)

Teeth lasting through life were also a reason for keeping the oral cavity healthy.

	“… so that you would be old with the teeth.” (Male and Female adolescent)



Oral health was described as being integral to general health

The absence of oral and general health problems was also mentioned as the benefits of good oral health.

	“Yes, there are benefits. If we don't take care of our teeth, our mouth can be smelling and we can have tooth decay. By that time, we can contact a disease. So, there are benefits in taking care of our teeth.” (Female adolescent)
	“… because disease can enter our body through any means…Yes, there are benefits so that bacteria ……….. so that we would not get sick or have sickness.” (Male adolescent)



Oral health was described as non-important

A negative opinion was also iterated by a student.

“… because everyday things change, I don't think oral health is beneficial to our personal growth.” (Male adolescent)

	Some described the teeth and mouth as of no importance without reasons. “It is not important at all.” (Male adolescent)




Self-perceived oral health needs

The adolescents were positive about the need to have more information about oral self-care and dental care services.

	“I don't have enough information………. It is very important to know more about our teeth, how to keep it clean and how good it is to brush our teeth every day.”
	“… by supplying us with essential things to brush our teeth, to enlighten us on how to brush our teeth. You should give us free dental treatment.”
	“… by organizing a program separately for students to educate them on how they can take care of their teeth.”




Discussion

Findings from this study showed that the perspective of the students on the importance of oral health was mixed. While some believed it was important, others mentioned that it was not. The importance of oral health was built around the need for survival, social interaction, confidence building, acceptability by peers, enhancement of romantic advances, and disease prevention. This summarizes the importance of oral health as being integral to general health, a milieu for survival, mental stability, and social health, and a prelude to attract the opposite gender and look good.

The perspective of the students concerning the letter of invitation to discuss about oral health in school was mixed. While some were happy and excited that they would gain knowledge, others were apprehensive or indifferent. The happiness of students about gaining oral health knowledge has been described as a positive attitude toward oral health [18, 19]. On the other hand, some students were apprehensive, which could be linked to fear of tooth removal or self-perceived sub-optimal oral health that would require dental treatment as opined by adolescents in this study. Apprehension of adolescents caused by thoughts of dental treatment in the form of tooth extraction has similarly been reported by others [19, 20].

Adolescents considered oral health as an important means for survival. This revolved around eating and communicating with others. This finding is not surprising as eating was mentioned as a major importance of the oral cavity by adolescents in a previous study [21]. The role of diet in daily living is well-established. Furthermore, communication has been described as an important tool for positive peer relationships and adjustment to adolescent life [22–24]. The role of the oral cavity in human survival based on dietary requirements and communication as a major component of social interaction among adolescents is noteworthy in this study. This finding is consistent with that of other studies among adolescents [19, 20].

Confidence building, an attribute of self-esteem, mental stability, and social living among adolescents, was mentioned as a benefit of good oral health by the adolescents [5]. Lack of confidence and low self-esteem have been associated with poor adjustment modes, leading to depression and suicidal tendencies among adolescents [25]. Poor oral health, described as mouth odor and tooth decay, was mentioned by the adolescents to have consequences such as shyness of the affected person and unacceptability by peers. This is consistent with previous studies where having carious, missing, poorly arranged, and broken anterior teeth were found to affect adolescents' psychosocial behavior and self-esteem [6]. This was consequently linked to poor mental health among affected adolescents. In addition, peer rejection during adolescence has been associated with poor mental health, social incompetence, and maladjustment into adulthood [24]. The role of oral health in the development and maintenance of positive peer relationships with future advantages of mental stability, as well as life adjustment skills, needed for adolescents' growth and well-being in later life is indispensable. A need to prevent oral diseases and promote oral health among adolescents is thus essential and requires urgent attention if the proposed agenda of good health for all is to be achieved.

Good teeth appearance was associated with being attractive by the adolescents in this study. The appearance of the teeth, among other reasons, has similarly been mentioned as an essential part of oral health and a prerequisite for social life among adolescents in previous studies [18, 20]. Also, adolescents have a perception that having good teeth has a positive effect on their self-esteem [7]. In addition, perceived poor self-image by adolescents has been linked to poor mental adjustment and higher tendencies for suicidal thoughts and other conditions such as underachievement in school and risky behavior [25].

The role of oral health as a prelude to attract the opposite gender and look good was also mentioned by the adolescents. While female students stated that good oral health is an essential instrument for being attractive, male students reiterated that it serves as a means of romantic advances toward female counterparts. The adolescence period has been characterized by an eagerness to foster social interactions with peers, especially those of the opposite sex, and in forming relationships [8]. In addition, middle and late adolescence periods have been characterized by increased social interactions as the transition into adulthood is nearer [25].

Dental treatment was a major self-perceived oral health need mentioned by the adolescents. This may not be unexpected as high unmet dental needs among adolescents in the city have been reported [3, 26]. and may partly account for this. In addition, the financial implication of dental treatment and accessibility, among other factors, may also be responsible for the high desirability of dental care services in schools by adolescents. This could also explain the anxiety and fear exhibited by some students at the onset of the interviews that probably their oral health was sub-optimal, requiring treatment, which to them may be tooth extraction. Furthermore, they could be afraid that their oral health could be assessed as unfavorable by dentists and, if obvious to their peers, could have the consequence of rejection as an untoward effect, affecting mental health and schoolwork. The relationship between oral health problems and mental health challenges such as self-esteem, self confidence, self-competence, and self-rated dental health has been reported [4].

The adolescents also desired oral health education to know more about the teeth and self-oral care. This reflects the level of oral health knowledge in the populace, which had been described previously as sub-optimal in this environment [3, 21]. In addition, the students also had this premonition when they received the letter of invitation for the study as it is the major reason why many of them were happy on reading the information in the letter. The adolescents would also appreciate it if oral health education programs are organized for them separately, which indicates a form of desire for oral health intervention in schools.

Oral health was described as integral to general health by adolescents. In addition, the common usage of “health is wealth” was also supported in the discussions. This further corroborated the importance of oral health to adolescents and the need to promote oral health among them in Nigeria and other developing countries where there is a high burden of oral diseases. Moreover, it is important to consider extensive oral health promotion programs that take into consideration the determinants of health that could hamper the uptake of healthy oral health behavior among adolescents in schools so as to promote equities and not inequalities [11, 27].

In conclusion, this study showed that among adolescents, oral health creates a milieu for survival, social life, acceptability and peer relationships, prelude to attract opposite gender and to look good, which cannot be over-emphasized. Oral health could therefore be described as a premise for social growth and mental stability among adolescents, which, if optimal, may foster the emotional and social competencies of adolescents.

The limitation of this study is that it is purely qualitative, and thus, causality cannot be inferred from mental health, reproductive health, and oral health. However, it has the strength of having the baseline data needed to plan interventions. In addition, it confirms the previous speculation on the association between oral health and other health issues, such as social and mental health.
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Oral health remains a global health problem. Mental health has been linked to oral health behavior. However, studies among adolescents in high-income countries are limited. This study aimed to investigate the association between adolescent mental health and well-being with regular toothbrushing. We used data from the 2018 Luxembourg Health Behavior in School-Aged Children study (n = 7,561; n = 3,896 [51.5%] girls; mean [standard deviation] age = 14.9 [2.1] years). Multiple logistic regression analyses were performed to assess the associations of self-reported stress levels, life-satisfaction, somatic health complaints, and psychological health complaints with regular toothbrushing (≥2 daily). Analyses were adjusted for gender, age, family affluence, family structure, migration background, daily sugar consumption, smoking behavior, and general health. 70.5% of the adolescents regularly brushed their teeth. Adolescents who reported higher levels of stress (odds ratio [OR], 95% confidence interval [CI]; 0.97 [0.95;0.99] per one-point increase), low life-satisfaction (OR = 0.92 [0.89;0.95] per one-point increase), and psychological health complaints (OR = 0.95 [0.91;0.99] per complaint) were less likely to regularly brush their teeth. No association was found between somatic health complaints and regular toothbrushing (OR = 1.00 [0.94;1.06] per complaint). Adolescents with poor mental health and well-being are less likely to regularly brush their teeth and may have an increased risk for oral diseases. Interventions focused on lifestyle modification in adolescents with mental health problems should include regular toothbrushing to prevent dental caries and other oral diseases.
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Introduction

Toothbrushing is the most effective oral hygiene method and a major modifiable risk factor for oral diseases (1, 2). Oral diseases, which are mostly preventable, are an important global health problem affecting more than 3.5 billion people (3, 4). They may have a significant impact on the individual's daily life. Oral diseases have been related to pain, chronic diseases, poorer general health, reduced quality of life and well-being, and problems with eating, chewing, and communication because of missing, discolored or damaged teeth (5). The loss of productivity caused by reduced school, work and household activities places a large burden on the society (5). Untreated dental caries is the most prevalent disease worldwide according to the Global Burden of Disease 2019 (6). In 2015, 573 million children had untreated dental caries (7). The prevalence of untreated caries in permanent teeth peaks during adolescence (15–19 years), affecting almost one in two adolescents (8). Oral health behavior during adolescence is crucial for the prevention of dental caries and other oral diseases and forms the basis of oral health behavior throughout adulthood. During adolescence, many behaviors that can affect oral health, including toothbrushing, are established (9).

Studies have shown an association between mental health and oral health among adults. A meta-analysis including 334,503 participants has shown an association of common mood and anxiety disorders and dental phobia, with dental caries and tooth loss (10). Furthermore, symptoms of depression and anxiety have been related to lower frequency of toothbrushing (11). Evidence for a relationship between mental health and oral health among adolescents is more limited. Research conducted in mainly low- and middle-income countries has related poor mental health to inadequate toothbrushing among adolescents. The World Health Organization (WHO) recommends toothbrushing twice daily with fluoride-containing toothpaste (2, 12). Poor mental health, including anxiety, no close friends, loneliness, depression, symptoms of post-traumatic stress disorder, suicidal ideation and suicide attempt, has been related to irregular toothbrushing among adolescents (13–18). However, contrasting results have been reported. Loneliness, suicidal ideation, sadness, and anxiety were not related to regular toothbrushing among African and Asian adolescents (14–17).

Only two studies in high-income countries have reported on the association of mental health and well-being with toothbrushing (19, 20). Finnish adolescents who reported symptoms of social phobia and generalized anxiety disorder were less likely to regularly brush their teeth compared to adolescents without these symptoms (19). Life-satisfaction was related to regular toothbrushing in the French Health Behavior in School-Aged Children (HBSC) study (20). However, both European studies did not adjust for important confounders like sugar consumption and smoking behavior (3).

The above studies suggest that adolescent mental health is related to oral health behavior. However, the association between adolescent mental health and well-being with oral health behavior in high-income countries needs further investigation. The aim of this study was to investigate the association between adolescent mental health and well-being with regular toothbrushing in Luxembourg. Because socio-demographic differences among adolescents have been reported in relation to both mental health and toothbrushing (21), it was investigated whether potential associations of mental health and well-being with toothbrushing differ by gender, age, and family affluence.



Materials and methods


Study population and design

Data from the 2018 wave of the Luxembourg Health Behavior in School-Aged Children (HBSC) study were used. The HBSC study is a World Health Organization (WHO) collaborative cross-national survey study that is conducted every four years across 50 countries and regions in Europe, Asia, and North America. The rationale and methodology of the 2018 Luxembourg HBSC study have been described previously (21). In brief, the study collected nationally representative data from adolescents aged 11–18 years old. Primary and secondary school classes were selected at random as primary sampling units. Schools that did not teach according to the national curriculum and special needs schools were excluded from sampling. Students from special needs schools were not surveyed because it could not be ensured that they would be able to complete the questionnaire without assistance. Schools that teach according to international curricula were excluded because these students are taught in different languages. This would have made the survey very time-consuming and would have made it possible to identify students retrospectively. Data were collected using paper–pencil questionnaires. Ethical approval was granted by the Comité National d'Ethique de Recherche (CNER, Avis N201711/02) and the Ethics Review Panel of the University of Luxembourg (ERP 17–059 HBSC 2018). All participants and parents were informed about the study and the right to refuse participation. Parents gave opt-out written consent.

Figure 1 shows the flowchart of the study sample. 13,001 adolescents were invited to participate, of whom 9,738 participated (74.9%). Adolescents with missing data on the age variable (n = 315) or who were too young or too old to participate (n = 691) were excluded. Data on other confounders were missing in 1,143 adolescents and toothbrushing data were incomplete in 18 participants. Exclusion of adolescents with unavailable stress (n = 420), life-satisfaction (n = 114), and health complaints (n = 140) data, resulted in a total study sample of n = 7,561 participants. Our analytical sample ranged between n = 7,457 and n = 7,151 participants, depending on the assessed mental health variable.


[image: Flowchart of the Luxembourg HBSC study 2018 showing participant selection. Begins with 13,001 invited adolescents: 3,263 did not participate. From 9,738 participants, 691 were outside age range 11-18, leaving 8,732. Missing data reduced numbers further due to confounders like gender, affluence, resulting in a population of 7,589. After accounting for the outcome data, 7,571 remained. Finally, after addressing determinants like stress and life satisfaction, the analytical sample comprised 7,561 adolescents.]
FIGURE 1
Flowchart HBSC indicates Health Behavior in School-Aged Children. Numbers are weighted by the distribution of adolescents across school grades. aUnavailable data are not mutually exclusive.




Mental health and well-being

The shortened 4-item version of the Cohens’ Perceived Stress Scale-4 (PSS-4) was used to assess general perceived stress (22). Participants were asked how unpredictable, uncontrollable, and overloaded their lives were during the last month, e.g., “How often have you felt confident about your ability to handle your personal problems?”. Items were scored on a 5-point Likert scale with a total score range from 0 to 16. The internal consistency of the scale in this sample was satisfactory (Cronbach's alpha = 0.57).

Life-satisfaction was measured using the Cantril Ladder (23, 24). Participants rated how they feel about their life on a visual analogous scale ranging from 0 (worst possible life) to 10 (best possible life). The Cantril scores were reversed so a higher score indicates lower life-satisfaction.

Subjective psychosomatic health complaints were assessed using the self-reported HBSC-Symptom Checklist (25, 26). The frequency of four somatic complaints (headaches, abdominal pain, backache, and dizziness) and four psychological complaints (feeling low, irritability, nervousness, and sleeping difficulties) during the last six months were assessed. Scores on somatic and psychological complaints ranged between 0 and 4.



Regular toothbrushing

Adolescents were asked how often they brush their teeth. This question was developed by the HBSC network to measure dental care. A dichotomous variable was created to compare adolescents who brush their teeth at least 2 times a day and those who brush their teeth less often. This dichotomization is based on the recommendation of the WHO (2).



Confounders

Adolescents reported their gender and year and month of birth. Socioeconomic status was assessed through the 6-item HBSC Family Affluence Scale (27). Relative family affluence was categorized into low (lowest 20%), medium (medium 60%) and high (highest 20%). Adolescents were asked about the people with whom they lived in their main or only home. Adolescents living with both parents were identified and compared to those with other family structures. Migration background was assessed by country of birth of the participant and their parents, and categorized into native, first-generation immigrant or second-generation immigrant. The frequency of sweets and soft drink consumption was assessed. Participants who consumed sweets and/or soft drinks daily were identified and compared to those who did not consume sweets and/or soft drinks daily. Participants were asked how often they used tobacco over the past 30 days. This question was adapted by the HBSC network from the 1975 Monitoring the Future project (28) and the 1995 European School Survey Project on Alcohol and other Drugs (29). A dichotomous variable was created to identify adolescents who used tobacco during the past 30 days (yes/no). Participants were asked to rate their general health on a four-point Likert-scale (poor, fair, good, and excellent) (30). In line with previous studies from the HBSC network, response options were dichotomized into those who reported their health as excellent or good and those who reported their health as fair or poor (31).



Statistical analyses

Analyses were performed using IBM SPSS version 27. Multiple logistic regression analyses were used to assess the associations of mental health and well-being with regular toothbrushing. Analyses were adjusted for gender, age, family affluence, family structure, migration background, daily sugar consumption, smoking behavior, and general perceived health. The data were weighted by the distribution of adolescents across school grades. Accordingly, the distribution of the adolescents across school grades in the weighted sample was in line with the distribution in the population. To test whether the associations differ among gender, age, and family affluence, interactions of sociodemographic factors with mental health and well-being on regular toothbrushing were tested. A 2-sided P-value <0.05 was considered statistically significant.




Results


General characteristics of the study sample

Table 1 shows the general characteristics of the study sample. Participants had a mean age of 14.9 ± 2.1 years and 51.5% were girls. Regular toothbrushing was reported in 70.5% of the participants and most adolescents had good health (87.7%).


TABLE 1 Characteristics of the study sample.

[image: Table showing variables and statistics related to socio-demographics, mental health and well-being, oral health behavior, and confounders for a sample of 7,561 adolescents. Statistics include age, gender, family affluence, living situation, migration background, stress levels, life satisfaction, health complaints, toothbrushing frequency, sugar consumption, smoking status, and general health. Data are presented as means, percentages, or medians with interquartile ranges as appropriate.]



Associations of mental health and well-being with regular toothbrushing

The associations of mental health and well-being with regular toothbrushing are presented in Table 2. Adolescents who reported higher stress levels were less likely to regularly brush their teeth (odds ratio [OR], 95% confidence interval [CI]; 0.97 [0.95;0.99], p = 0.001 per one-point increase in stress level). Furthermore, a one-point increase in low life-satisfaction was associated with lower odds for regular toothbrushing (OR = 0.92 [0.89;0.95], p < 0.001). No association was found between somatic health complaints and regular toothbrushing (OR = 1.00 [0.94; 1.06], p = 0.969 per increase in the number of complaints), while there was an association between psychological health complaints and regular toothbrushing (OR = 0.95 [0.91;0.99], p = 0.019 per increase in the number of complaints).


TABLE 2 Associations of mental health and well-being with regular toothbrushing.

[image: A table shows the relationship between regular toothbrushing and various psychological and health factors. It presents odds ratios (OR) with 95% confidence intervals (CI) and P-values for stress (0.97, P=0.001), low life-satisfaction (0.92, P<0.001), somatic health complaints (1.00, P=0.969), and psychological health complaints (0.95, P=0.019). Analyses adjust for demographics and health behaviors.]



Socio-demographic differences

Several interactions of mental health and well-being with sociodemographic factors on regular toothbrushing were found. Table 3 shows the associations of stress, low life-satisfaction, and psychosomatic health complaints with regular toothbrushing stratified by sex, age, and family affluence. Stress, low life-satisfaction, and psychosomatic health complaints showed an interaction with age on regular toothbrushing (p-interaction = 0.023, p-interaction = 0.016, and p-interaction = 0.003, respectively). Stronger associations were observed in adolescents aged 11–14 years compared to adolescents aged 15–18 years (stress: OR = 0.96 [0.93;0.99], p = 0.002 vs. OR = 0.98 [0.95;1.00], p = 0.061; low life-satisfaction: OR = 0.91 [0.87;0.94], p < 0.001 vs. OR = 0.93 [0.89;0.98], p = 0.003; and psychological health complaints: 0.91 [0.86;0.97), p = 0.005 vs. OR = 0.98 [0.92;1.04], p = 0.419). Although the difference in the associations between the younger and older subgroups was marginal (<10%), the associations of stress and psychological health complaints with regular toothbrushing in the older age group became non-significant.


TABLE 3 Analyses stratified by socio-demographics.

[image: Table showing odds ratios and confidence intervals for regular toothbrushing (≥2 daily) based on stress, life satisfaction, and health complaints. Results are categorized by gender, age groups, and family affluence levels. Significant p-values indicate associations in categories like stress for girls and boys, low life satisfaction for adolescents, and psychological health complaints in various demographics. Analyses adjust for several factors, providing insights into the correlation between toothbrushing frequency and these variables.]

An interaction with high family affluence on regular toothbrushing was found for stress (p-interaction = 0.041). Slightly stronger associations were found in adolescents with a high family affluence (stress: OR = 0.93 [0.89;0.98], p = 0.002) compared to adolescents with a normal family affluence (stress: OR = 0.98 [0.95;1.00], p = 0.046, Table 3).

Other interactions of stress, low life-satisfaction, somatic health complaints, and psychological health complaints with gender, age, and family affluence on regular toothbrushing were non-significant.




Discussion

This study aimed to investigate whether adolescents' mental health and well-being is associated with regular toothbrushing in a high-income country. Adolescents who experienced higher levels of stress, lower levels of life-satisfaction, and more psychological health complaints were less likely to regularly brush their teeth. Somatic health complaints did not decrease the likelihood for regular toothbrushing. Differences in sociodemographic characteristics were observed, in which associations were more pronounced in younger adolescents compared to older adolescents. In addition, adolescents with high family affluence who experience higher stress levels were less likely to regularly brush their teeth than those with normal family affluence.

The current findings are in line with a previous Finnish study that found an association of social phobia and elevated anxiety levels with regular toothbrushing (19). Furthermore, our results are in line with a French study that observed an association of low life-satisfaction and with regular toothbrushing (20). Our results extend these findings by observing that the association of mental health and well-being is independent of important confounders like daily sugar consumption and smoking behavior. Furthermore, this study found that the association between mental health and oral health is already evident in subtle markers of poor mental health and well-being, i.e., subjective continuous measures of stress, life-satisfaction, and health complaints were used, instead of dichotomous markers of for example high or low depression. This underscores the importance of regular toothbrushing over the whole continuum of mental health and well-being.

More qualitative and longitudinal studies are needed to investigate the mechanisms underlying the association of poor mental health and well-being with irregular toothbrushing. One explanation for irregular toothbrushing is that adolescents with mental health problems have less motivation to regularly brush their teeth due to their mental state (32), i.e., adolescents with symptoms of apathy and stress might be less motivated to follow the recommendation for toothbrushing twice a day. There are also social factors that motivate toothbrushing. Clean teeth look attractive, create a feeling of freshness and strengthen one's self-confidence (33). A reduction in social contacts may reduce the motivation for regular toothbrushing. Aside from motivation, adolescents with a mental disease who receive pharmacological treatment have an increased risk for dental caries and oral diseases due to side-effect of their medication. A decrease or increase in salivation, taste problems, and abnormal involuntary movements have been related to dental caries and other oral diseases (34). Longitudinal research may provide more insights into the direction of the association between mental health and regular toothbrushing.

The prevalence and disease burden of highly preventable oral diseases demands for a radical change in the oral health systems and public health policies (7). The current treatment approach in high-income countries, that is characterized by technology, interventions, and specialism, does not deal with the underlying causes of oral diseases (3). Oral health care should not be a luxury and needs to be more integrated in other health care setting, particularly in primary care and mental health care settings. This demands action from academics, clinicians, dental health associations, governments, and international organizations as the FDI World Dental Federation and WHO, to promote oral health and place it back on the public health agenda. The World Health Assembly approved a Resolution on oral health in 2021 that proposes a change from the traditional curative approach towards a preventive approach that includes promotion of oral health behavior within the family, schools and workplaces, and includes timely, comprehensive and inclusive care within the primary care (2). The Resolution also declares the inclusion of oral health within the noncommunicable disease agenda and inclusion of oral health interventions in the universal health coverage programs (2). Promotion of regular toothbrushing is a major step in this. School oral health programs have shown to be effective in the improvement of oral health knowledge, status, and behavior, including frequency of toothbrushing (35). The government of the United Kingdom sets a good example by providing supervised toothbrushing programs in schools (36).

Other easy and inexpensive prevention approaches for oral diseases overlap with cardiovascular risk management, like a reduction in sugar, tobacco, and alcohol consumption. An introduction of sugar tax, restrictions on advertisements of sugary products, the reduction of sugar in existing products, and water fluoridation are recommended (7). Research has shown that adolescent demographics, mental health factors, and oral health behavior are interrelated. Therefore, promotion and intervention strategies should be developed using a multi-faceted approach (37). Clinicians in both primary care and mental health settings should include oral health behavior as part of a healthy lifestyle promotion and facilitate dental referrals if needed. Patients should be stimulated to brush their teeth regularly and clinicians should provide education about oral health behavior, like sugar consumption and smoking behavior. Clinicians should consider the side-effect of pharmacological treatment and advise patients to drink water regularly throughout the day and chew sugar-free chewing gum to reduce the side-effects of reduced salivation (34).

Strengths of this study include its large representative and random sample size, which make the results generalizable to the adolescent population in Luxembourg; the inclusion of both negative and positive mental health factors, which allows investigation into both negative and positive associations with regular toothbrushing; the adjustment of important behavioral confounders like sugar consumption and smoking behavior; the inclusion of interactions with sociodemographic factors, which consents research into sociodemographic differences; and the comparability of the 2018 data with future 2022 international data, which makes it possible to investigate cross-national changes due to Covid-19 with regards to mental health and oral health behavior.

The current study is limited by its cross-sectional design. Therefore, no conclusions can be drawn about causality. A previous study has observed an association between oral health symptoms and an increased risk of suicide-related factors (38). Although reversed causality cannot be ruled out, the poor oral hygiene in adolescents with poor mental health and well-being is relevant for both disciplines and demands for an integrated health care approach. Furthermore, data is based on self-reports. However, previous research has shown that self-reported toothbrushing frequency is a reliable proxy measure for clinical oral hygiene indices. Gil et al. (39) investigated the associations between oral hygiene measures and dental caries. Results of their study revealed that toothbrushing frequency was a better predictor for dental caries than the Simplified Oral Hygiene Index and the Plaque Index, two clinical measures for oral hygiene.

In conclusion, adolescents with poor mental health and well-being are less likely to brush their teeth regularly and may have an increased risk for oral diseases. Interventions focused on lifestyle modification in adolescents with mental health problems should include regular toothbrushing to prevent dental caries and other oral diseases.
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Objective: This study aimed to investigate the effects of exercise intensity, frequency, session duration, and intervention period in aerobic exercise programs on alleviating depression and anxiety symptoms among children and adolescents. The objective of this study is to develop suitable aerobic exercise plans for these individuals.
Methods: All articles published between the database inception year and November 2024 were obtained from PubMed, Scopus, and Web of Science. A meta-analysis was conducted using RevMan 5.4.
Results: The analysis included data from 19 randomized controlled trials involving 2,093 children and adolescents. The findings indicated that aerobic exercise significantly improved anxiety (standardized mean difference [SMD] = −0.32, 95% CI: −0.60, −0.03; p < 0.00001) and depression (SMD = −0.64, 95% CI: −0.94, −0.33, p < 0.00001). For anxiety symptoms, sessions lasting 60–75 min showed significant effects (SMD = −1.65, 95% CI: −3.25, −0.06, p < 0.00001); a frequency of 3–4 sessions/week was most effective (SMD = −0.42, 95% CI: −0.74, −0.10, p = 0.001); and interventions exceeding 12 weeks showed significant improvements (SMD = −0.51, 95% CI: −0.89, −0.14, p = 0.002). For depression symptoms, sessions lasting 60–75 min produced significant effects (SMD = −0.78, 95% CI: −1.24, −0.33, p = 0.001); a frequency of 3–4 sessions/week yielded optimal outcomes (SMD = −0.78, 95% CI: −1.09, −0.46, p < 0.00001); and a shorter duration of 5–8 weeks showed significant improvements (SMD = −1.22, 95% CI: −1.79, −0.65, p < 0.0001).
Conclusion: For managing anxiety symptoms in children and adolescents, we recommend a high-intensity exercise regimen (60–89% VO2 max, 60–75 min/session, 3–4 sessions/week) with an optimal intervention duration of over 12 weeks. For managing depression symptoms, we propose a moderate-to-high-intensity exercise protocol (40–89% VO2 max) with the same session duration and frequency, but with a shorter optimal intervention duration of 5–8 weeks.
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1 Introduction

Aerobic exercise has been identified as a promising non-pharmacological therapy for managing anxiety and depression; however, specific intervention strategies remain unclear. An alarming surge in the prevalence of anxiety and depression among children and adolescents has emerged as a pressing public health concern, with detrimental effects on physical, mental, and social environments (1, 2). Statistics indicate that by the age of 18, approximately 20% of adolescents may experience episodes of depression or anxiety. These disorders often exhibit chronic and recurrent characteristics, with comorbidity rates ranging from 10 to 50% (3). Research has revealed that several factors contribute to the rise in these mental health issues, including rising pressure in academic performance, the influence of social media, and the overall complexity of modern life (4, 5). Moreover, anxiety and depression can lead to physical ailments, such as sleep disorders, obesity, and chronic fatigue, which in turn exacerbate the mental health challenges faced by adolescents (6).

Numerous scholarly studies have meticulously examined the multifaceted advantages of aerobic exercise in adolescents, including its role in fortifying the heart, enhancing bone and muscle health, and mitigating the risk of mental disorders (7, 8). By improving cardiorespiratory fitness, individuals can not only boost their physical performance but also potentially enhance their mental resilience and emotional well-being. This highlights the critical role of cardiorespiratory fitness in the context of exercise to combat anxiety and depression. Moreover, as a key aspect of physical activity, aerobic exercise has been suggested as an effective approach to tackle physical manifestations and mental health challenges, serving as a valuable adjunctive therapy for anxiety and depression (9). For instance, a meta-analysis conducted by Larun et al. synthesized data from multiple randomized controlled trials (1). They found that exercise interventions significantly reduced the symptoms of anxiety and depression in adolescents aged 12–18 years. The effect sizes were moderate to large, indicating a substantial beneficial impact. Another longitudinal study by Werner-Seidler et al. assessed a cohort of children aged 8–13 years (3). The researchers observed that those who participated in regular school-based physical activity programs had lower levels of anxiety and depression symptoms over a 2-year period compared to their sedentary counterparts. Therefore, implementing comprehensive programs that promote regular physical activity can play a pivotal role in cultivating healthier and more balanced lifestyles among youth, ultimately leading to long-term improvements in both mental health and overall life satisfaction.

Although numerous studies have explored the impact of exercise on health, there are still significant gaps in understanding the optimal parameters for aerobic training, especially in specific populations, such as children and adolescents. The optimal levels of intensity, frequency, session duration, and intervention period of exercise have yet to be established. Our research systematically explores these key parameters and aims to fill a critical gap in the current academic literature. Consequently, the central research inquiry is to assess the effectiveness of the intensity, frequency, session length, and intervention period of the aerobic exercise program in alleviating the symptoms of depression and anxiety, thereby providing a theoretical foundation for creating individualized aerobic training regimens for children and adolescents.



2 Materials and methods


2.1 Search strategy

This systematic review adhered to the PRISMA (Preferred Reporting Items for Systematic reviews and Meta-Analyses) guidelines for reporting meta-analyses. This study was also pre-registered in the international database of prospectively registered systematic reviews in health and social care (10) (PROSPERO CRD42024618219).

We conducted a search across three electronic databases, namely PubMed, Scopus, and Web of Science, to identify relevant articles published between the database’s inception year and November 2024. The terms utilized for electronic searches included (adolescent OR teenager OR children OR student) AND (sport OR “aerobic exercise” OR “aerobic training”) AND (depressive OR depression OR anxiety OR “mental health” OR “emotional symptom” OR anxious). Supplementary File S1 outlines the particular search tactics for the three electronic databases. In addition, we manually searched the reference lists of the relevant systematic reviews to identify more eligible studies.



2.2 Selection criteria

The title and abstract of the article were scrutinized by two authors (H. S. Song and S. GE), with a final evaluation and decision made by a third author (L. H. RAN).

Research studies were included if they met the following criteria: (1) involved children and adolescents aged 6–19 years; (2) examined the effects of aerobic exercise; (3) included a control group (such as usual care, health education, or no treatment); (4) assessed outcomes related to anxiety and depression; and (5) were designed as clinical randomized controlled trials (RCTs).

Research studies were excluded if they met any of the following criteria: (1) a repeated publication, (2) lack of a control group, (3) omission of the entire text, or (4) absence of data or unclear reporting of data for analysis.



2.3 Data extraction and subgroup analysis

Information was gathered from the selected research studies, which encompassed elements including the primary author’s name, publication year, size of the sample, participant information (age and numbers), intervention design (both experimental and control groups), treatment specifics (intensity, frequency, session duration, and intervention period), and outcome measures. Literature screening was performed by two researchers (H. S. Song and Y. H. Wang), and the results of the two screenings were compared. In case of disagreement, a third researcher (L. H. Ran) decided on inclusion of the studies.

In terms of subgroup analyses, we conducted two distinct subgroup analyses for anxiety and depression outcomes according to the intensity, frequency, session duration, and intervention period of the exercise intervention in the experimental group. The aim of this study is to establish the best fitness regimen for children and adolescents who suffer from anxiety and depression.



2.4 Risk of bias and quality assessment

We evaluated the potential for bias in each of the included studies using the guidelines detailed in the Cochrane Handbook and applying the PEDro scale (11). The evaluation of quality encompassed the development of random sequences, methods to conceal allocation, blinding of both researchers and participants, masking of study findings, etc. For every requirement that was satisfied, one point was awarded. The evaluation scale extended from 0 to 10, where ratings of 9 to 10 signified outstanding quality, scores between 6 and 8 represented good quality, ratings of 4 to 5 indicated acceptable quality, and any score below 4 denoted subpar quality (12). Additionally, risk was assessed according to the following criteria: unclear, low, and high. Two researchers (H. S. Song and H. Y. Zhang) independently evaluated the quality of the literature and then cross-checked it with a third researcher (L. H. Ran) to determine the risk level in ambiguous literature.



2.5 Statistical analysis

The software RevMan 5.4 for Windows was used to conduct the meta-analyses. Standardized mean differences (SMD) were selected as helpful indicators, and the variance was presented as a 95% confidence interval (CI). If there was no discernible difference according to the heterogeneity test, a fixed-effects model was used. Otherwise, a random-effects model was used. Heterogeneity was evaluated using the I2 statistic. Heterogeneity was considered high when I2 was greater than 75%. In-depth subgroup analyses were performed according to various comparison types. We conducted a sensitivity assessment by individually excluding each study to assess the robustness of the findings. Additionally, we assessed publication bias by visually examining funnel plots and employing statistical methods, provided that a minimum of 10 research projects were incorporated into the meta-analysis in accordance with the guidelines set by the Cochrane Collaboration.




3 Results


3.1 Search and screening outcomes

The selection process is shown in Figure 1. Studies were identified through searches of PubMed, Scopus, and Web of Science. A total of 1874 records were retrieved. Inclusion and exclusion criteria were applied to screen titles and abstracts, resulting in the exclusion of 1,772 studies that did not meet eligibility requirements. Full texts of the remaining 102 studies were assessed, and 19 studies were ultimately included in the meta-analysis.

[image: Flowchart illustrating the study selection process for a review. The process begins with 1,874 studies identified through database searches. After removing 922 duplicates, 952 records are screened. Out of these, 850 are excluded based on title and abstract, leaving 102 reports sought for retrieval, all of which are accessed. Of these, 83 are further excluded for various reasons, resulting in 19 studies included in the review.]

FIGURE 1
 Flowchart based on PRISMA standards.




3.2 Research characteristics

Table 1 summarizes the characteristics of the 19 studies (13–31), detailing publication dates, sample sizes, and demographics of the populations examined by age. It also includes the design of treatment interventions concerning mode, intensity, duration, and frequency, along with information about the control groups and the outcome measures assessed. This analysis encompassed findings from 19 randomized controlled trials involving 2093 children and adolescents. The 19 studies were broadly categorized into aerobic exercises of different types based on their exercise content. Each exercise session varied in length from 15 to 75 min, and the intervention period ranged from 5 to 24 weeks. Additionally, the frequency of exercise interventions varied from 1 to 7 times per week. The measured outcomes mainly consisted of depression and anxiety. The specifics of this study are shown in Table 1.



TABLE 1 The character of included studies.
[image: A table displaying details of various studies, including the number, study citation, participant ages, sample sizes, training movements, intervention intensities, frequency and duration of sessions, control groups, and outcome measures. It lists different exercise types like Tai Chi, aerobic exercise, and swimming, with outcomes related to anxiety and depression measured by tools such as PHCSCS, SPPC, and BDI. Various frequencies and intensities are outlined, with some studies having no exercise or routine exercises as control groups. Abbreviations are explained at the bottom.]



3.3 Study quality and publication bias

The overall quality of the enrolled publications was relatively high in the quality evaluation of the RCTs. Supplementary File S2 displays each study’s PEDro scores for quality evaluation. Figure 2 shows the specifics regarding the included studies’ risk of bias. The PEDro scores of most studies were > 6, and only two studies had a score of 5. The assessment of bias showed that a relatively small percentage of studies were at high risk, with the majority falling into the “unclear risk of bias” category. There were no notable biases in the general results of this study. The risk assessment was then entered separately into Review Manager (RevMan 5.4) for each trial, resulting in a risk-of-bias summary that was provided together with the meta-analysis findings. According to the funnel diagram, there was no evidence of publication bias among any of the treatment research projects, which included evaluations of anxiety (Figure 3) or depression (Figure 4).

[image: Bar chart and table displaying the risk of bias in various studies. Bar chart shows categories like selection, performance, and reporting biases, with color-coded risks: green for low, yellow for unclear, and red for high. Table lists studies from Williams 2019 to Beale 2015, using the same color coding for each type of bias.]

FIGURE 2
 Evaluation of bias risk based on Cochrane collaboration guidelines.


[image: Funnel plot displaying the standard error of mean difference (SE[MD]) against mean difference (MD). Data points are scattered with a symmetrical inverted V-shape of dotted lines, indicating potential publication bias.]

FIGURE 3
 Funnel plot of anxiety.


[image: Funnel plot depicting the standard error of mean differences (SE(MD)) against the mean difference (MD). Points are scattered symmetrically, forming a funnel shape around the central vertical line at MD = 0, enclosed by dashed lines.]

FIGURE 4
 Funnel plot of depression.




3.4 Outcomes


3.4.1 Anxiety

Figures 5–8 show a forest plot of a subgroup analysis of 19 studies based on different aerobic exercise treatments (intensity, frequency, session duration, and intervention period), using anxiety as the outcome for children and adolescents. The anxiety levels in the aerobic exercise training group were significantly lower than those in the control group when all exercise modes were considered (SMD = −0.32, 95% CI: −0.60 to −0.03, p < 0.00001, I2 = 77%).

[image: Forest plot depicting meta-analysis results comparing experimental and control groups across studies on high and medium intensity. High intensity studies show a significant overall effect favoring the experimental group, with a standardized mean difference of -0.62. Medium intensity studies indicate no significant overall effect, with a standardized mean difference of -0.19. The combined total effect suggests a significant difference favoring the experimental group, with a standardized mean difference of -0.43. Black diamonds represent overall effect sizes, with green squares for individual studies, and horizontal lines for confidence intervals.]

FIGURE 5
 Anxiety results for subgroup analysis based on exercise intensity.


[image: Forest plot showing a meta-analysis of studies evaluating the standard mean difference of interventions at varying frequencies per week. Three subgroup analyses include: 1-2 times per week, showing a difference of -0.23 [-0.50, 0.04]; 3-4 times per week, with a difference of -0.42 [-0.74, -0.10]; and 5-7 times per week, showing 0.48 [0.16, 0.79]. Total effect indicates -0.32 [-0.60, -0.03]. Diamonds represent aggregated effects and horizontal lines show confidence intervals.]

FIGURE 6
 Anxiety results for subgroup analysis based on exercise frequency.


[image: Forest plot showing the mean difference in experimental versus control groups across three time intervals: 15-30 minutes, 40-50 minutes, and 60-75 minutes. The plot displays individual study results and pooled estimates as black diamonds, with horizontal lines indicating confidence intervals. Results vary across intervals, with the total pooled effect slightly favoring the experimental group.]

FIGURE 7
 Anxiety results for subgroup analysis based on exercise session duration.


[image: Forest plot displaying the standardized mean differences in studies comparing experimental and control groups over three time periods: 5-8 weeks, 9-12 weeks, and more than 12 weeks. Each study's effect size is represented by a horizontal line and square, with diamonds indicating the overall effect and confidence intervals. Results suggest mixed effects, with overall mean difference slightly favoring the experimental group across all timeframes. The plot includes details on study heterogeneity and statistical significance.]

FIGURE 8
 Anxiety results for subgroup analysis based on exercise intervention period.


In the subgroup analysis of aerobic exercise intensity (Figure 5), 4 subjects conducted high-intensity training (60–89% of VO2 max), and 3 subjects conducted moderate-intensity training (40–59% of VO2 max). According to aerobic exercise intensity, the study participants who participated in interventions for high-intensity exercise had the best experimental effect (SMD = −0.62, 95% CI: −1.10 to −0.14, p = 0.01, I2 = 69%), whereas those who participated in medium-intensity aerobic exercise did not exhibit significant effects (SMD = −0.19, 95% CI: −0.48 to 0.10, p = 0.19, I2 = 0%).

Within the subgroup analysis of aerobic exercise regimen frequency (Figure 6), 4 studies (17, 24, 25, 27) reported aerobic exercise at 1–2 sessions per week, 10 studies (15–17, 19–21, 23, 26, 28, 29) at 3–4 sessions per week, and 1 study (13) at 5–7 sessions per week. In terms of anxiety results based on aerobic exercise frequency, the study group that engaged in interventions 3–4 times a week showed the best experimental effect (SMD = −0.42, 95% CI: −0.74 to −0.10, p = 0.001, I2 = 67%), whereas those engaged in interventions 1–2 times a week did not show significant effects (SMD = −0.23, 95% CI: −0.50 to 0.04, p = 0.36, I2 = 7%).

In the subgroup analysis of aerobic exercise session duration (Figure 7), 3 studies (19, 20, 26) reported aerobic exercise at 15–30 min per session, 5 studies (18, 24, 25, 27, 31) at 45–50 min per session, and 7 studies (13, 15, 16, 21, 23, 28, 29) at 60–75 min per session. According to aerobic exercise session duration, the study participants who participated in interventions for 60–75 min had the best experimental effect (SMD = −1.65, 95% CI: −3.25 to −0.06, p < 0.00001, I2 = 87%), whereas those who participated for 15–30 min and 40–50 min did not exhibit significant effects (SMD = −0.48, 95% CI: −4.26 to 3.30, p = 0.79, I2 = 0%; SMD = −0.37, 95% CI: −0.77 to 0.03, p = 0.59, I2 = 0%).

In the subgroup analysis of the aerobic exercise intervention period (Figure 8), 3 studies (23, 27, 28) indicated periods of 5–8 weeks, whereas 6 studies (13, 18–20, 24, 29) reported periods ranging from 9 to 12 weeks. Additionally, another 6 studies (15–17, 21, 24, 25) documented aerobic exercise lasting over 12 weeks. Regarding anxiety outcomes based on the intervention period of aerobic exercise, the study group that engaged in interventions for more than 12 weeks showed the best experimental effect (SMD = −0.51, 95% CI: −0.89 to −0.14, p = 0.002, I2 = 74%), whereas those groups with 5–8 weeks and 9–12 weeks did not show significant effects (SMD = −0.63, 95% CI: −1.30 to 0.03, p = 0.05, I2 = 67%; SMD = 0.11, 95% CI: −0.18 to 0.39, p = 0.19, I2 = 33%).



3.4.2 Depression

Figures 9–12 are forest plots showing the subgroup analysis of the 19 studies based on aerobic exercise therapies, with depression as the outcome in children and adolescents. The depressive outcomes in the aerobic exercise group were notably reduced when compared to the control group, considering that all forms of exercise were pooled together (SMD = −0.64, 95% CI: −0.94 to −0.33, p < 0.00001, I2 = 82%).

[image: Forest plot showing the standardized mean differences for high and medium intensity subgroups, comparing experimental versus control groups across several studies. High intensity studies generally favor the experimental group, evidenced by negative values and confidence intervals not crossing zero, with an overall effect size of -0.47. Medium intensity studies also favor the experimental group with a more substantial effect size of -1.02. The diamond shapes indicate aggregated effect sizes, all favoring the experimental intervention. Heterogeneity and statistical significance are noted, with high heterogeneity in overall results (I² = 86.6%).]

FIGURE 9
 Depression results of subgroup analysis based on exercise intensity.


[image: Forest plot showing the standardized mean differences in various studies comparing experimental and control groups based on exercise frequency. Subgroup analyses include frequencies of one to two, three to four, and five to seven times per week. Each study's point estimate and confidence interval are represented by horizontal lines and squares, with diamonds for subtotal and overall effects. The plot suggests varying effects favoring the control or experimental groups across different exercise frequencies. Heterogeneity metrics and tests for overall effect are provided.]

FIGURE 10
 Depression results of subgroup analysis based on exercise frequency.


[image: Forest plot of standardized mean differences comparing experimental and control groups across different time intervals (15-30, 40-50, 60-75 minutes). Data from various studies are displayed with each study represented by a square, reflecting its weight, and the overall effect indicated by a diamond. Subtotals and overall effect sizes with confidence intervals are shown. The plot includes measures of heterogeneity (Tau², Chi², I²) and tests for overall effect and subgroup differences. The overall effect favors the experimental group with a summary effect size of -0.64 and a 95% confidence interval of [-0.94, -0.33].]

FIGURE 11
 Depression results of subgroup analysis based on exercise session duration.


[image: Forest plot showing the standardized mean differences across three subgroups: 1.5 to 8 weeks, 9 to 12 weeks, and more than 12 weeks. Each study is listed with mean, standard deviation, and weight for both experimental and control groups. Horizontal lines represent confidence intervals, with diamonds indicating the overall effect size. The total effect shows a negative mean difference favoring the experimental group. Heterogeneity and test for overall effect statistics are provided.]

FIGURE 12
 Depression results of subgroup analysis based on exercise intervention period.


Among the subgroup analysis of aerobic exercise intensity (Figure 9), five studies conducted high-intensity training at 60–89% of VO2 max, and three studies conducted moderate-intensity training at 40–59% of VO2 max. Both high- and moderate-intensity aerobic exercise interventions demonstrated significant effects in alleviating depression symptoms. The high-intensity training group showed a substantial impact (SMD = −0.47, 95% CI: −0.67 to −0.28, p < 0.00001, I2 = 0%), indicating a strong association between high-intensity exercise and reduced depression symptoms. Similarly, the moderate-intensity aerobic exercise group also achieved significant results (SMD = −1.02, 95% CI: −1.35 to −0.68, p < 0.00001, I2 = 2%), suggesting that moderate-intensity exercise is also an effective approach for improving depressive conditions.

In terms of depression results based on aerobic exercise frequency (Figure 10), the study group that engaged in interventions 3–4 times a week showed the best experimental effect (SMD = −0.78, 95% CI: −1.09 to −0.46, p < 0.00001, I2 = 65%), followed by the experimental group with 5–7 times a week (SMD = −0.38, 95% CI: −0.73 to −0.04, p = 0.03, I2 = 70%). Additionally, those with 1–2 times a week did not show significant effects (SMD = −0.68, 95% CI: −2.11 to 0.76, p = 0.35, I2 = 92%).

According to aerobic exercise session duration (Figure 11), the study participants who participated in interventions for 60–75 min had the best experimental effect (SMD = −0.78, 95% CI: −1.24 to −0.33, p = 0.001, I2 = 75%), followed by the experimental group with 15–30 min (SMD = −0.65, 95% CI: −1.12 to −0.18, p = 0.007, I2 = 62%). Additionally, those who participated for 40–50 min did not exhibit significant effects (SMD = −0.50, 95% CI: −1.04 to 0.05, p = 0.08, I2 = 87%).

Regarding depression outcomes based on the intervention period of aerobic exercise (Figure 12), the study group that engaged in interventions of 5–8 weeks showed the best experimental effect (SMD = −1.22, 95% CI: −1.79 to −0.65, p < 0.0001, I2 = 55%), whereas those with more than 12 weeks did not show significant effects (SMD = −0.42, 95% CI: −0.90 to 0.06, p = 0.09).




3.5 Sensitivity analysis

To investigate the potential sources of heterogeneity, sensitivity analyses were conducted through the sequential exclusion of individual studies (Figure 13). Consistent with the primary analysis, the removal of any single study demonstrated a minimal influence on the pooled estimates, indicating the robustness of the combined effect values obtained in this research.

[image: Forest plot showing meta-analysis estimates from various studies, with each row representing a study. Horizontal lines indicate confidence intervals, and circles denote effect size estimates. The x-axis ranges from -1.03 to -0.28, with a central vertical line at -0.65.]

FIGURE 13
 Sensitivity analysis of the relationship between exercise and depression.





4 Discussion

The outcomes of this meta-analysis suggest that aerobic training can significantly improve anxiety and depression in children and adolescents, consistent with previous research findings (32–36). Neuroimaging studies demonstrate that regular aerobic exercise enhances prefrontal cortex volume and top-down emotional regulation in adolescents, which may mediate its positive effects on emotional adjustment (37). Aerobic exercise modulates physiological stress and the hypothalamic–pituitary–adrenal axis, potentially explaining its anxiolytic effects. It reduces hypothalamic neuropeptide expression and decreases sensitivity to stressors. Studies have shown that aerobic exercise suppresses CRH expression, thereby lowering ACTH production and mitigating stress responses (1, 38, 39). Additionally, research has found that oxidative stress may be a cause of anxiety, with elevated concentrations of pro-inflammatory cytokines in children and adolescents with anxiety (40). Exercise is linked to anti-inflammatory pathways and can either prevent or reduce the intensity of anxiety symptoms by regulating inflammatory and oxidative stress pathways (41, 42).

Aerobic exercise elevates fat-burning factors in children and adolescents while simultaneously lowering inflammation markers (43). This leads to an overall enhancement of physiological health, reduction in insulin resistance, decreased fat accumulation, and improved physical fitness (44, 45). Research consistently indicates that the hippocampus is crucial for managing stress levels, and individuals with depression tend to have a hippocampal volume that is approximately 5% smaller (9, 46, 47). Engaging in regular exercise has been linked to enhancements in cardiorespiratory fitness, which in turn correlates with an increase in the size of the hippocampus. Gujral’s study showed that 6 weeks of aerobic activity was adequate to boost hippocampal volume (37). Additionally, aerobic activity alters monoamine neurotransmitters, thereby increasing 5-HT and norepinephrine levels and lowering cortisol levels (48). These neurochemical changes help alleviate depression symptoms.

The intensity, session duration, frequency, and intervention period of aerobic exercise training may modulate its effects on depressive and anxiety symptoms. For anxiety, this study found that an aerobic exercise intervention at 60–89% of VO2 max, consisting of 60–75 min each session, 3–4 times a week for over 12 weeks, was most effective in improving children’s and adolescents’ anxiety. Clinical guidelines suggest three weekly aerobic sessions for depression symptom alleviation, a protocol strongly supported by our dose–response analysis showing maximal improvements at this frequency. Blumenthal’s research (46) also demonstrated that aerobic exercise exceeding 12 weeks was as effective as medication for alleviating anxiety symptoms. The American Academy of Pediatrics recommends a daily 60 min session of moderate-to-vigorous exercise to maintain both mental and physical well-being, aligning with our research findings (49). Notably, the subgroup analysis for anxiety within a 5–8 week period showed a non-significant effect, suggesting that within this shorter time frame, aerobic exercise may not have a significant impact on anxiety reduction. This finding is consistent with the hypothesis that anxiety requires long-term intervention to achieve significant improvement. Additionally, our study did not find significant effects of moderate-intensity (40–59% of VO2 max) exercise on anxiety. One factor could be the relatively small sample size of the moderate-intensity group, which may have limited the statistical power to detect significant effects. Another factor could be the specific characteristics of the study population, such as the baseline severity of anxiety symptoms, which may have influenced responsiveness to moderate-intensity exercise. Future research with larger sample sizes and more homogeneous populations is needed to further explore this relationship. For depression, our research found that moderate-to-high-intensity exercise (40–89% VO2 max), with each session lasting 60–75 min, conducted 3–4 times a week for 5–8 weeks, was the most effective in improving the depressive state of children and adolescents. Some studies have suggested that excessive exercise that leads to pain and injury may increase the risk of depression in children and adolescents (50, 51). For example, setting excessive exercise targets may cause additional stress and feelings of failure or exacerbate existing mental health symptoms in individuals with mental health disorders. This subgroup analysis shows that there is significant heterogeneity in the intervention effects of different exercise session durations, which may be attributed to the fact that studies adopting 15–30 min sessions often incorporated high-intensity exercises, where brief durations sufficed to trigger physiological changes conducive to mood regulation. Conversely, research with 60–75 min sessions predominantly featured lower-intensity, continuous aerobic activities. Additionally, some studies integrated warm-up and cool-down periods within specified durations, whereas others concentrated solely on core exercises, resulting in inconsistent effective exercise times and further complicating the assessment of intervention efficacy. Based on the findings of this research, not every aerobic exercise mode could improve all aspects of anxiety and depression performance in children and adolescents. Therefore, these outcomes highlight the need for exercise training programs to improve anxiety and depression in children and adolescents.

This study had some limitations. A notable concern was the variability in control group interventions across the included studies, which ranged from usual care and regular physical activity to no intervention. This diversity in control conditions introduced potential confounding factors, as different baseline activities and care models might have influenced the outcomes independently of aerobic exercise. Although all control groups lacked structured aerobic exercise programs, the heterogeneity in control interventions still complicated the direct comparison of the experimental group’s effectiveness, potentially affecting the internal validity of our findings. While we made adjustments for the heterogeneity among the studies when integrating their original findings, we remained unable to fully account for the variations present. In addition, the included studies exhibited variations in the types of exercise interventions, such as running, swimming, and cycling, and in the equipment used, such as treadmills and cycle ergometers. These factors were not uniformly controlled, potentially affecting the reliability and interpretability of the study results. In the future, objective criteria should be used to evaluate the indicators and minimize the risk of bias. In order to investigate potential modifiers of treatment effects, future research should record the study design and features in greater detail.



5 Conclusion

In conclusion, it is crucial to implement an optimal exercise intervention program to maximize the prevention or reduction of anxiety and depression among children and adolescents. The results indicate that aerobic exercise positively impacts anxiety and depression in youth. Additionally, for anxiety symptoms, we recommend a high-intensity exercise protocol (60–89% VO2 max, 60–75 min/session, 3–4 sessions/week), with an optimal intervention duration exceeding 12 weeks. For depression symptoms, we propose a moderate-to-high-intensity protocol (40–89% VO2 max, 60–75 min/session, 3–4 sessions/week) with a shorter optimal duration of 5–8 weeks.
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Background: Dysmenorrhea is a cramping pain during menstrual period and the leading cause for recurrent short-term school absenteeism among adolescent girls. However, evidence on the factors associated with the occurrence of dysmenorrhea, school absenteeism and health care seeking behavior among adolescent girls is still limited, especially in China. This study aim to understand the prevalence of dysmenorrhea and to explore factors associated with the school absenteeism and healthcare seeking habit among adolescent girls with dysmenorrhea.



Methods: This cross-sectional,questionnaire-based study included 1,243 participants recruited from five junior high schools using cluster sampling method. Data were collected through a structured questionnaire interviews and SPSS 22.0 was used for data analysis.



Results: The prevalence of dysmenorrhea was 67.2%. Logistic regression analysis indicated that adolescent girls in grade 8 (OR = 1.98, 95% CI: 1.32–2.97) and grade 9 (OR = 2.32, 95% CI: 1.54–3.48), whose mothers had a college and above education (OR = 1.85; 95% CI: 1.12–3.07), those with controllable learning burden (OR = 1.69, 95% CI: 1.10–2.60) and uncontrollable learning burden (OR = 2.04, 95% CI: 1.10–3.80) had higher prevalence of dysmenorrhea. Logistic regression indicated that adolescent girls with normal weight (OR = 0.60, 95% CI: 0.43–0.83) had lower proportion of school absenteeism, and adolescent girls with uncontrollable learning burden (OR = 2.73, 95% CI: 1.29–5.75) and with irregular menstruation (OR = 1.74, 95% CI: 1.26–2.39) had higher proportion of school absenteeism. Moreover, underweight adolescent girls, adolescent girls whose mother had senior high education and those with irregular menstruation had a higher proportion of healthcare seeking experience.



Conclusions: Dysmenorrhea was common among adolescent girls in junior high schools in Shanghai, and academic stress as well as irregular menstruation was positively associated with dysmenorrhea and school absenteeism. More attention and intervention measures focusing on menstrual health problems should be implemented directly among adolescent girls in junior high school, especially among those with low body weight, irregular menstruation, and academic stress. Most importantly, this study provides scientific evidence on adolescent dysmenorrhea issues, offering targeted recommendations for policymakers to advance the refinement and implementation of public health policies.
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Introduction

Dysmenorrhea is a cramping pain that occurs during woman's menstrual period, mostly in the lower abdomen. Dysmenorrhea can be classified as two categories: primary and secondary dysmenorrhea (1–3). Primary dysmenorrhea has no organic lesions, but secondary dysmenorrhea has conspicuous organic pathologies like endometriosis and pelvic inflammatory disease (4, 5). Dysmenorrhea is one of the most frequently happened gynaecological disorders among adolescent girls, and it causes a serious diseases burden than any other gynecological complaint (6–8). Previous studies have indicated that dysmenorrhea substantially contributes to the quality-adjusted life year loss in reproductive age group, and also causes significant economic losses (9, 10). Dysmenorrhea has a widespread impact on daily activities, personal relationships, academic performance, recurrent short term school and works absenteeism, and physical well-being, with longstanding impairments on quality of life and life course potential (7, 11, 12).Generally, dysmenorrhea is treated as an important public health issue worldwide.

The prevalence of dysmenorrhea among adolescents and young women varies from 45% to 95% among females with different age as well as different assessment tools (13, 14). A systematic review encompassing 21,573 young women across countries with varying income levels revealed that the prevalence of dysmenorrhea was as high as 71.1% (15). Recent epidemiological studies have documented significant variations in the global prevalence of dysmenorrhea, with reported rates of 71.69% among Ethiopian women (16), 57.9% in Spanish populations (17), 56% in Brazilian cohorts (18), and remarkably high prevalence reaching 85% in Dutch samples (19). In comparison, Chinese adolescents exhibit a relatively lower prevalence of 41.77% according to recent national surveys (20). Dysmenorrhea affects the recurrent short-term school and work absenteeism, and limit academic, social and physical activities in adolescent girls (13, 21). Previous studies show that more than one-half of patients with dysmenorrhea had encountered social withdrawal and decrease in academic performance (22). Previous studies indicated that 20% of adolescent girls had school absenteeism and over 40% of them reported learning performance or classroom concentration was negatively affected (15). Studies show that age at menarche, body mass index (BMI), family history, menstrual flow, lifestyle, anxiety, depression and stress are associated with dysmenorrhea in adolescent girls (1, 16, 20, 23). Academic stress among junior high school students poses an obvious challenge to their daily lifestyle, therefore, academic stress is probably an important factor associated with the occurrence of dysmenorrhea.

Despite of the availability of effective, easy-to-use and accessible therapeutic methods, most girls do not seek the healthcare for dysmenorrhea and only very few adolescent girls accept pharmacological treatment (24). A study in Australia shows that among young women, the proportion of those who talk to doctors is slightly lower than one-third (31.1%) (25), which is comparable to a study in Hunan, China (27.4%) (26). Previous studies indicate that almost 14% of Hispanic female adolescents with dysmenorrhea do not seek health care (27), which was in line with the conditions in Japan (15%) (28) and Hong Kong (6.4%) (29), and there are various reasons for not seeking health care (30). Previous studies indicated that many females consider the pain is a normal part of the menstrual cycle rather than a disorder (31) and lower proportion of healthcare seeking may lead to the increased diagnostic and treatment delays for women with dysmenorrhea symptoms. Thus, it is important for adolescents girls with dysmenorrhea to receive healthcare service to improve their quality of life.

As previously mentioned, dysmenorrhea is the most common gynecological problem among adolescent girls. However, evidence on the association between academic stress and the occurrence of dysmenorrhea, as well as factors associated with the school absenteeism and healthcare seeking habit due to dysmenorrhea in China is still limited. In this cross sectional study, we aimed to investigate the prevalence and risk factors of dysmenorrhea among adolescent girls in junior high schools in Shanghai, China, and to explore factors associated with the school absenteeism and lower healthcare seeking habit. Moreover, the findings furnish scientific substantiation for refining and enforcing public health policies aimed at enhancing the health and well-being of adolescent girls.



Materials and methods


Study population

This study used a cluster sampling method to recruit adolescent girls in junior high schools from October 2023 to November 2023. First, 5 out of the total 18 junior high schools were randomly selected in Hongkou district of Shanghai (We conducted a survey on the scale of the schools in the early stage and found that the number of female students in each school was approximately 300. For this study, we determined the required sample size to be 1,242 based on the sample size calculation formula. Considering the scale of the schools and the convenience of communication, we finally selected five schools to implement this research.). Second, all adolescent girls in the 5 selected junior high schools who satisfied the inclusion criteria were surveyed with informed consent. The inclusion criteria were as follows: (1) adolescent girls aged 11–15 years; (2) grade 6 to grade 9 in junior high school; (3) voluntarily participated in the study, read and signed informed consent. Adolescent girls with communication barriers or with incomplete questionnaire filling were excluded. This study was reviewed and approved by the Ethics Committee of the School of Public Health, Fudan University (IRB#2022-11-1010), the informed consent was obtained from each adolescent girls as well as their parents or legal guardians for those under the age of 16 before starting the study, and the implementation of this study was strictly adhere to the declaration of Helsinki.



Sample size

In this study, sample size was calculated using the formula for cross-sectional study n=Zα2P(1−P)δ2, where Zα = 1.96 when α=0.05, P is the prevalence of dysmenorrhea among adolescent girls in junior high school (approximately 65.5% in a previous study (32) and δ is admissible error. In this study, we set α=0.05, the prevalence of dysmenorrhea (P) was 65%, and δ=5% of P, the sample size was 828, considering a 10% of non-response rate and a 80% prevalence of menstruation in adolescent girls in junior high schools, at least 1,242 adolescent girls should be recruited. In this study, 1,243 adolescent girls in junior high schools in Hongkou district, Shanghai were finally recruited and analyzed in this study.



Measures

In this study, the conceptual model is depicted in Figure 1, which visually represents the hypothesized relationships between our study variables based on current literature.
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FIGURE 1
Conceptual model for the proposed relationships between the study variables and dysmenorrhea and school absenteeism and health seeking behavior.




Data collection

In this study, a self-designed questionnaire aligned with the definition of menstrual health was used for data collection through face to face interviews. The questionnaire consisted of: (1) demographic features, including birth date, height, weight, ethnicity, education of the mother and father, and family income etc.; (2) academic stress covered three options: without learning burden, with controllable learning burden, and with uncontrollable learning burden; (3) menstrual characteristics, including age at first menarche, menstrual history in the last year (menstrual cycle length, cycle regularity, menstrual length, menstrual blood volume, feature of dysmenorrhea, etc.), school absenteeism, and healthcare seeking experience due to menstrual problems.



Definitions and classifications

In this study, body mass index (BMI) was calculated as weight in kilograms divided by the height in meters squared, and was classified into low weight (<18.5), normal weight (18.5-23.9), and overweight or obesity (≥24.0). Family income was divided into higher level (>1.0 million RMB/year), moderate level (0.2–1.0 million RMB/year), and lower level (<0.2 million RMB/year). Education of parents was recorded as the number of years of schooling completed and was categorized as 0–9 years (junior high school and lower), 10–12 years (senior high school), and >12 years (college and above), and no response as well. School absenteeism refers to the proportion of students with dysmenorrhea who are absent from school due to dysmenorrhea. Healthcare seeking experience refers to the proportion of students with dysmenorrhea who seek professional medical care for their condition. In this study, we defined irregular menstruation as an irregular menstrual cycle with a difference of ≥7 days between short and long cycles in the past year. NRS (numeric rating scale) is the frequently used pain scale and is regarded as a valid instrument for evaluating menstrual pain evaluation. In this study, we assessed the severity of dysmenorrhea by the numeric rating scale (NRS) with scores ranging from 0 to 10, and categorized into no pain (0), mild (1–3), moderate (4–6), and severe (7–10) (33).



Statistical analysis

In this study, data analysis was performed using SPSS version 22.0 software (IBM Corp). Quantitative variables were described as the mean and standard deviation (SD) or median and interquartile ranges (IQR) as appropriate. We applied student's t-test, analysis of variance (ANOVA) or rank-sum test to examine difference between groups for quantitative variables. Qualitative variables were described as frequency counts and proportion (%), and the chi-square test was used to examine difference between groups. Logistic regression model was used to calculate the odds ratios (OR) and 95% confidence intervals (CI) to explore the influencing factors associated with dysmenorrhea, school absenteeism, and healthcare seeking behavior. In this study, a p-value of <0.05 (two-tailed) was considered statistically significant.




Results

In this study, 1,243 adolescent girls in junior high schools participated, and 80.7% (1,003/1,243) of them had menstruation. The average age of the total adolescent girls and those with menstruation was 12.8 years (SD = 1.2) and 13.0 years (SD = 1.2), respectively. In this study, the number of adolescent girls in grade 6, 7, 8 and 9 were 348 (28.0%), 336 (27.0%), 269 (21.6%) and 290 (23.3%), respectively. In the 1,243 adolescent girls, over 42.3% of them had low weight, 70.0% of them were the only child in their family, 70.3% of their mothers and 67.0% of their fathers had an education of college and above, and 32.1% of them had higher level of family income. The proportion of adolescent girls with controllable learning burden and with uncontrollable learning burden were 79.9% and 8.9%, respectively. In this study, adolescent girls with menstruation tended to be older, had lower proportion of underweight, and had more learning burden issues Table 1.



TABLE 1 The demographic features of junior high school girls and their parents in Shanghai, China.



	Variables
	Total girls (n = 1,243)
	Girls with menstruation (n = 1,003)
	Girls without menstruation (n = 240)
	t/χ2
	P





	Age (years), mean (SD)
	12.8 (1.2)
	13.0 (1.2)
	11.6 (0.7)
	23.17
	<0.01



	Grade, n (%)
	
	
	
	247.88
	<0.01



	 6
	348 (28.0)
	182 (52.3)
	166 (47.7)
	
	



	 7
	336 (27.0)
	276 (82.1)
	60 (17.9)
	
	



	 8
	269 (21.6)
	257 (95.5)
	12 (4.5)
	
	



	 9
	290 (23.3)
	288 (99.3)
	2 (0.7)
	
	



	Height (cm), median (IQR)
	161 (156–165)
	162 (159–166)
	154 (150–160)
	232.72
	<0.01



	Weight (kg), median (IQR)
	48.0 (42.55–55.0)
	50.0 (45.0–55.0)
	40.0 (35.0–46.0)
	199.39
	<0.01



	BMI (kg/m2), n(%)
	
	
	
	71.15
	<0.01



	 <18 (low weight)
	528 (42.3)
	370 (70.1)
	158 (29.9)
	
	



	 18–24 (normal weight)
	625 (50.3)
	561 (89.8)
	64 (10.2)
	
	



	 ≥24 (overweight/obesity)
	90 (7.3)
	72 (80.0)
	18 (20.0)
	
	



	Nationality, n (%)
	
	
	
	0.02
	0.89



	 Han nationality
	1,205 (96.9)
	972 (80.7)
	233 (19.3)
	
	



	 Minority
	38 (3.1)
	31 (81.6)
	7 (18.4)
	
	



	Siblings, n (%)
	
	
	
	3.53
	0.06



	 Yes
	373 (30.0)
	289 (77.5)
	84 (22.5)
	
	



	 No
	870 (70.0)
	714 (82.1)
	156 (17.9)
	
	



	Education of mother, n (%)
	
	
	
	3.72
	0.29



	 Junior high or lower
	73 (5.9)
	61 (83.6)
	12 (16.4)
	
	



	 Senior high
	120 (9.7)
	101 (84.2)
	19 (15.8)
	
	



	 College and above
	874 (70.3)
	693 (79.3)
	181 (20.7)
	
	



	 No response
	176 (14.2)
	148 (84.1)
	28 (15.9)
	
	



	Education of father, n (%)
	
	
	
	8.54
	0.04



	 Junior high or lower
	52 (4.2)
	42 (80.8)
	10 (19.2)
	
	



	 Senior high
	142 (11.4)
	123 (86.6)
	19 (13.4)
	
	



	 College and above
	833 (67.0)
	654 (78.5)
	179 (21.5)
	
	



	 No response
	216 (17.4)
	184 (85.2)
	32 (14.8)
	
	



	Family income, n (%)
	
	
	
	2.14
	0.54



	 Higher level (>1.0 million RMB/year)
	399 (32.1)
	318 (79.7)
	81 (20.3)
	
	



	 Moderate level (0.2–1.0 million RMB/year)
	501 (40.3)
	413 (82.4)
	88 (17.6)
	
	



	 Lower level (<0.2 million RMB/year)
	118 (9.5)
	96 (81.4)
	22 (18.6)
	
	



	 No response
	225 (18.1)
	176 (78.2)
	49 (21.8)
	
	



	Study burden condition, n (%)
	
	
	
	5.81
	0.05



	 Without learning burden
	140 (11.3)
	103 (73.6)
	37 (26.4)
	
	



	 With controllable learning burden
	993 (79.9)
	807 (81.3)
	186 (18.7)
	
	



	 With uncontrollable learning burden
	110 (8.9)
	93 (84.6)
	17 (15.5)
	
	




	SD, standard deviation; IQR, interquartile range.








Prevalence and factors associated with dysmenorrhea

Among 1,003 adolescent girls with menstruation, the mean menarche age was 11.4 (SD = 0.9) years, 63.2% of them reported regular menstruation, and the mean menstrual cycle was 29.0 (SD = 3.9) days for those with a regular menstrual cycle, with a range of 20–40 days. The median menstrual cycle for adolescent girls with irregular menstruation was 22.0 days (IQR: 14.0–37.0), with a range of 2–40 days for short cycle and 10–90 days for long cycle. In this study, the prevalence of dysmenorrhea was 67.2%, and the median NRS score of dysmenorrhea severity was 3.0 (IQR: 2.0–5.0). In this study, adolescent girls in higher grade tended to have older menarche age, and the prevalence of regular menstruation was also higher among them. Moreover, adolescent girls in higher grade and with learning burdens had higher proportion of dysmenorrhea and with higher NRS score for dysmenorrhea severity, the differences were all statistically significant Table 2 and Figures 2,3.



TABLE 2 The menstrual period condition among junior high school girls with menstruation in Shanghai, China.



	Variables
	Total girls (n = 1,003)
	Grade of girls
	F/χ2
	P



	Grade 6 (n = 182)
	Grade 7 (n = 276)
	Grade 8 (n = 257)
	Grade 9 (n = 288)





	Menarche age (years), mean (SD)
	11.4 (0.9)
	10.9 (0.7)
	11.3 (0.8)
	11.5 (0.9)
	11.8 (1.0)
	42.63
	<0.01



	Duration of menstruation (days), median (IQR)
	3 (3–3)
	3 (3–3)
	3 (3–3)
	3 (3–3)
	3 (3–3)
	1.62
	0.66



	Menstruation condition, n (%)
	
	
	
	
	
	14.36
	<0.01



	 Regular menstruation
	634 (63.2)
	99 (54.4)
	159 (57.6)
	179 (69.6)
	197 (68.4)
	
	



	 Irregular menstruation
	369 (36.8)
	83 (45.6)
	117 (42.4)
	78 (30.4)
	91 (31.6)
	
	



	Menstrual cycle for girls with regular period (days), mean (SD)
	29.0 (3.9)
	29.2 (3.2)
	28.4 (4.0)
	28.9 (3.9)
	29.6 (4.1)
	3.08
	0.03



	Cycle difference for girls with irregular period (days), median (IQR)
	22.0 (14.0–37.0)
	20.0 (11.0–37.0)
	23.0 (14.0–33.0)
	23.0 (15.0–46.0)
	25.0 (15.0–35.0)
	1.75
	0.63



	Sanitary napkins used in each period (packs), mean (SD)
	3.0 (1.1)
	2.9 (1.2)
	2.8 (1.1)
	3.1 (1.1)
	3.1 (1.1)
	4.84
	<0.01



	dysmenorrhea, n (%)
	
	
	
	
	
	25.16
	<0.01



	 Yes
	674 (67.2)
	104 (57.1)
	167 (60.5)
	184 (71.6)
	219 (76.0)
	
	



	 No
	329 (32.8)
	78 (42.9)
	109 (69.5)
	73 (28.4)
	69 (24.0)
	
	



	NRS score of dysmenorrhea, median (IQR)a
	3.0 (2.0–5.0)
	3.0 (2.0–4.0)
	3.0 (2.0–5.0)
	3.0 (2.0–5.0)
	4.0 (2.0–6.0)
	16.90
	<0.01



	Absence of school due to dysmenorrhea, n (%)a
	
	
	
	
	
	1.42
	0.23



	 Yes
	282 (41.8)
	40 (38.5)
	67 (40.1)
	77 (41.9)
	98 (44.8)
	
	



	 No
	392 (58.2)
	64 (61.5)
	100 (59.9)
	107 (58.2)
	121 (55.2)
	
	



	Hospital visit due to dysmenorrhea, n (%)a
	
	
	
	
	
	0.19
	0.66



	 Yes
	82 (12.2)
	13 (12.5)
	20 (11.9)
	18 (9.8)
	31 (14.2)
	
	



	 No
	592 (87.8)
	91 (87.5)
	147 (88.1)
	166 (90.2)
	188 (85.8)
	
	




	SD, standard deviation; IQR, interquartile range.


	aThe number of girls was 674, and was 104 in grade 6, 167 in grade 7, 184 in grade 8 and 219 in grade 9.








[image: Graph depicting the distribution of menstruation cycle lengths among girls. The y-axis represents the number of girls, and the x-axis shows days in the cycle. Blue indicates regular cycles (20-40 days), green indicates short irregular cycles (2-40 days), and yellow indicates long irregular cycles (10-90 days). Peaks suggest more girls have cycles around certain lengths, with a notable spike in the regular cycle range.]
FIGURE 2
The days of menstruation cycle among junior high school girls with regular cycle and irregular cycle in Shanghai, China.



[image: Three charts illustrate NRS scores among junior high school girls. The first chart shows a histogram of scores, peaking at score 2. The second set of graphs displays the proportion of girls across grades 6 to 9, categorized by NRS levels 1 to 9 with medians and interquartile ranges marked. The third set depicts the proportion of girls by burden levels—without burden, able to cope, and hard to cope—with a similar NRS categorization.]
FIGURE 3
The NRS score of dysmenorrhea among junior high school girls by different grades and by different learning burden condition in Shanghai, China.


In this study, adolescent girls in grade 7 (OR = 1.15), grade 8 (OR = 1.89) and grade 9 (OR = 2.23) had higher prevalence of dysmenorrhea than those in grade 6, and adolescent girls with normal weight (OR = 1.38) or overweight/obesity (OR = 1.35) also had higher prevalence of dysmenorrhea. Moreover, adolescent girls whose mothers with education under college had higher prevalence of dysmenorrhea (OR was 1.87 for senior high, and 1.69 for junior high or lower), and adolescent girls with learning burden also had higher prevalence of dysmenorrhea (OR = 1.57 and 2.03) Table 3.



TABLE 3 Factors associated with the dysmenorrhea among junior high school girls in Shanghai, China.



	Variables
	Prevalence of dysmenorrhea, n (%)
	Model A
	Model B



	OR
	95% CI
	OR
	95% CI





	Grade, n (%)‡
	
	
	
	
	



	 6
	104 (57.1)
	1.00
	–
	1.00
	–



	 7
	167 (60.5)
	1.15
	0.79–1.68
	1.18
	0.80–1.74



	 8
	184 (71.6)
	1.89
	1.27–2.82
	1.98
	1.32–2.97



	 9
	219 (76.0)
	2.23
	1.60–3.55
	2.32
	1.54–3.48



	BMI (kg/m2), n (%)‡
	
	
	
	
	



	 <18 (low weight)
	232 (62.7)
	1.00
	–
	1.00
	–



	 18–24 (normal weight)
	392 (69.9)
	1.38
	1.05–1.82
	1.29
	0.97–1.71



	 ≥24 (overweight/obesity)
	50 (69.4)
	1.35
	0.79–2.33
	1.05
	0.60–1.83



	Education of mother, n (%)‡
	
	
	
	
	



	 Junior high or lower
	46 (75.4)
	1.69
	0.92–3.09
	1.77
	0.95–3.27



	 Senior high
	78 (77.2)
	1.87
	1.14–3.05
	1.85
	1.12–3.07



	 College and above
	447 (64.5)
	1.00
	-
	1.00
	-



	 No response
	103 (69.6)
	1.26
	0.86–1.85
	1.27
	0.86–1.88



	Study burden condition, n (%)‡
	
	
	
	
	



	 Without learning burden
	59 (57.3)
	1.00
	–
	1.00
	–



	 With controllable learning burden
	547 (67.8)
	1.57
	1.03–2.38
	1.69
	1.10–2.60



	 With uncontrollable learning burden
	68 (73.1)
	2.03
	1.11–3.70
	2.04
	1.10–3.80



	Nationality, n (%)
	
	
	
	
	



	 Han nationality
	656 (67.5)
	1.00
	–
	–
	–



	 Minority
	18 (58.1)
	0.67
	0.32–1.38
	–
	–



	Menarche age (years), n (%)
	
	
	
	–
	–



	 <11 years
	102 (68.9)
	1.00
	–
	–
	–



	 ≥11 years
	572 (66.9)
	0.91
	0.63–1.33
	–
	–



	Menstruation condition, n (%)
	
	
	
	–
	–



	 Regular menstruation
	423 (66.7)
	1.00
	–
	–
	–



	 Irregular menstruation
	251 (68.0)
	1.06
	0.81–1.40
	–
	–




	Model A: Uni-variate logistic regression to explore factors associated the dysmenorrhea among junior high school girls (n = 1,003). Model B: Multi-variate logistic regression to explore factors associated the dysmenorrhea among junior high school girls (n = 1,003). OR, odds ratio; CI, confidence interval; BMI, body mass index.


	Bold values are statistically significant (p < 0.05).


	‡The differences of dysmenorrhea prevalence between groups was statistically significant (P < 0.05).







Multivariable logistic regression analysis indicated that the prevalence of dysmenorrhea in grade 8 and grade 9 was 1.98 times (95% CI: 1.32–2.97) and 2.32 times (95% CI: 1.54–3.48) higher than that in grade 6 among adolescent girls in junior high schools. For adolescent girls whose mothers with senior high education had higher prevalence of dysmenorrhea (OR = 1.85, 95% CI:1.12–3.07) compared to adolescent girls whose mothers with an education of college and above. Adolescent girls experiencing learning burden demonstrated a significantly higher incidence of dysmenorrhea, the OR was 1.69 (95% CI: 1.10–2.60) for those with controllable learning burden and 2.04 (95% CI: 1.10–3.80) for those with uncontrollable burden, Table 3.



Factors associated with school absenteeism in adolescent girls with dysmenorrhea

In this study, 41.8% adolescent girls with dysmenorrhea in junior high schools reported school absenteeism due to dysmenorrhea, and the percentage of school absenteeism increased gradually with the grade (38.5%-44.8%), with the highest percentage of 44.8% in grade 9. Table 4 indicated that adolescent girls with BMI < 18.5 had higher percentage of school absenteeism (50.4%), and those adolescent girls with learning burden also had higher percentage of school absenteeism (41.5% for controllable burden and 54.4% for uncontrollable burden). Moreover, adolescent girls with irregular menstruation had higher percentage of school absenteeism (50.6%) than those with regular menstruation Tables 2, 4.



TABLE 4 The factors associated school absenteeism and healthcare seeking experience due to dysmenorrhea in Shanghai, China.



	Variables
	Prevalence of school absenteeism, n (%)
	Model 1
	Prevalence of health care seeking, n (%)
	Model 2



	OR
	95% CI
	OR
	95% CI





	BMI (kg/m2), n (%)‡✝
	
	
	
	
	
	



	 <18 (low weight)
	117 (50.4)
	1.00
	–
	38 (16.4)
	1.00
	–



	 18–24 (normal weight)
	145 (36.9)
	0.60
	0.43–0.83
	42 (10.7)
	0.60
	0.37–0.97



	 ≥24 (overweight/obesity)
	20 (40.0)
	0.62
	0.33–1.17
	2 (4.0)
	0.19
	0.04–0.83



	Education of mother, n (%)✝
	
	
	
	
	
	



	 Junior high or lower
	20 (43.5)
	1.00
	–
	2 (4.4)
	1.00
	–



	 Senior high
	31 (39.7)
	0.89
	0.42–1.90
	14 (17.9)
	5.21
	1.11–24.47



	 College and above
	183 (40.9)
	0.90
	0.48–1.70
	50 (11.2)
	2.65
	0.62–11.39



	 No response
	48 (46.6)
	1.12
	0.55–2.30
	16 (15.5)
	4.07
	0.89–18.70



	Study burden condition, n (%)‡
	
	
	
	
	
	



	 Without learning burden
	18 (30.5)
	1.00
	–
	4 (6.8)
	1.00
	–



	 With controllable learning burden
	227 (41.5)
	1.74
	0.96–3.14
	70 (12.8)
	2.17
	0.75–6.24



	 With uncontrollable learning burden
	37 (54.4)
	2.73
	1.29–5.75
	8 (11.8)
	1.95
	0.55–6.95



	Menstruation condition, n (%)‡✝
	
	
	
	
	
	



	 Regular menstruation
	155 (36.6)
	1.00
	–
	43 (10.2)
	1.00
	–



	 Irregular menstruation
	127 (50.6)
	1.74
	1.26–2.39
	39 (15.5)
	1.60
	1.00–2.57




	Model 1: Logistic regression to explore factors associated with the school absenteeism due to dysmenorrhea among junior high school girls (n = 674). Model 2: Logistic regression to explore factors associated with healthcare seeking experience due to dysmenorrhea among junior high school girls (n = 674). OR, odds ratio; CI, confidence interval.


	Bold values are statistically significant (p < 0.05).


	‡The differences of school absenteeism prevalence between groups was statistically significant (P < 0.05).


	✝The differences of healthcare seeking experience prevalence between groups was statistically significant (P < 0.05).







Logistic regression indicated that adolescent girls with normal weight (OR = 0.60, 95% CI: 0.43–0.83) or overweight/obesity (OR = 0.62, 95%CI:0.33–1.17) had lower percentage of school absenteeism due to dysmenorrhea. Whereas, adolescent girls with controllable learning burdens (OR = 1.74, 95% CI: 0.96–3.14) or uncontrollable learning burden (OR = 2.73, 95% CI: 1.29–5.75) had higher percentage of school absenteeism. Adolescent girls in junior high schools with irregular menstruation had 1.74 times higher risk of school absenteeism compared to those with regular menstruation (95% CI: 1.26–2.39), Tables 2, 4.



Factors associated with healthcare seeking behavior in adolescent girls with dysmenorrhea

In this study, 12.2% of the adolescent girls with dysmenorrhea in junior high schools had healthcare seeking experience due to dysmenorrhea. Table 4 indicated that adolescent girls with BMI < 18.5 had higher percentage of healthcare seeking behavior (16.4%), and adolescent girls whose mothers with education of senior high (17.9%) or college and above (11.2%) had higher percentage of healthcare seeking behavior due to dysmenorrhea. And adolescent girls with irregular menstruation had higher percentage of healthcare seeking experience (15.6%) than those with regular menstruation Tables 2, 4.

Logistic regression analysis indicated that adolescent girls with normal weight (OR = 0.60, 95% CI: 0.37–0.97) or overweight/obesity (OR = 0.19, 95%CI: 0.04–0.83) had less healthcare seeking experience due to dysmenorrhea. Adolescent girls whose mothers had senior high education were 5.21 (95%CI: 1.11–24.47) times more likely to have healthcare seeking experience, and adolescent girls with irregular menstruation had a 1.60 (95%CI: 1.00–2.57) times higher percentage of healthcare seeking experience Tables 2, 4.




Discussion

This study finally recruited 1,243 adolescent girls in junior high schools in Shanghai, and the prevalence of dysmenorrhea was 67.2% among adolescent girls with menstruation. In this study, age of girls, BMI, academic burden, education of mother, and irregular menstruation were identified as factors associated with the dysmenorrhea, school absenteeism, and health care seeking behavior. Moreover, the academic stress (learning burden) was an important risk factor for dysmenorrhea as well as school absenteeism among adolescent girls.

Previous studies indicated that the prevalence of dysmenorrhea varied among adolescent girls due to its subjective perception feature and regional difference. This study reported a relatively high prevalence of dysmenorrhea among adolescent girls in junior high schools in Shanghai, which was in line with studies in Hong Kong (65.5%) (32), Southern Ethiopia (70%) (34), Malaysia (69.4%) (35), Singapore (83%) (36), and Australia (93%) (37), and as well as with a previously published systematic review (66.1%) (38). However, the dysmenorrhea prevalence in this study was significantly higher than female university students in Changsha (41.7%) (26). These variation in dysmenorrhea prevalence might be due to the differences in age, social-cultural status, and different pain perception. Nevertheless, the lack of a standardized definition of dysmenorrhea could also partially explain the variation of dysmenorrhea prevalence in different studies.

In this study, the prevalence of dysmenorrhea increased with grade among adolescent girls in junior high school from 57.1% for grade 6 to 76.0% for grade 9, which was in line with the findings in a study implemented in Japan (39). For primary dysmenorrhea in adolescent girls, it was mainly caused by the increased prostaglandin levels in menstrual blood; anovulatory endometrium was less likely to induce dysmenorrhea because of the low concentration of prostaglandin. So, dysmenorrhea usually occurs in the ovulatory cycle among young girls due to anovulatory endometrium is not established immediately after the first menstrual period (40). Therefore, adolescent girls in higher grade with older age tended to establish a stable ovulatory cycle, and have an increased likelihood of dysmenorrhea.

Our study showed that adolescent girls with low BMI had a lower prevalence of dysmenorrhea. These results are compatible with other research findings (41, 42). However, the association between BMI and PD is still controversial. Many studies have revealed no relationship between BMI and dysmenorrhea (43, 44), whereas other studies have shown an increased prevalence of PD in low BMI subjects (45, 46). Despite that the pathophysiological mechanisms are still unclear, a possible hypothesis is that a lower amount of body fat affects normal ovulation and menstrual cycles and thus leads to excessive release of prostaglandin (PGs); higher circulating levels of PGs have been reported in women with dysmenorrhea compared with asymptomatic women during menstruation (47). Recent evidence has highlighted the role of systemic inflammatory conditions in the pathophysiology of dysmenorrhea. Notably, a 2025 study (48) demonstrated that adolescent girls with Familial Mediterranean Fever (FMF) experienced significantly more frequent and severe dysmenorrhea compared to healthy controls. Underlying inflammatory disorders such as familial Mediterranean fever (FMF) can contribute to dysmenorrhea through multiple pathological mechanisms. Primarily, these conditions stimulate excessive production of inflammatory mediators (e.g., IL-1β, TNF-ɑ), which directly sensitize uterine pain pathways. Furthermore, they dysregulate prostaglandin biosynthesis, resulting in pathological elevations of uterine spasm. Additionally, chronic inflammation may induce estrogen level fluctuations that alter uterine contractility patterns and pain perception thresholds. Dysmenorrhea can be a stressor and aggravate the symptoms of depression and anxiety (49), In a previous systematic review, Latthe et al. found that women with dysmenorrhea had 2.77 times more chance of experiencing anxiety and 2.59 times higher chance of depression (50). Another recent systematic review by Bajalan et al. showed the possible association between primary dysmenorrhea and depression/anxiety (51). Psychological disorders such as depression, stress, and anxiety are reported as important factors associated with dysmenorrhea and menstrual disorders (52–54). Dysmenorrhea can also impact negatively on daily activities, lower education performance at puberty, and lead to poor sleep quality, and have negative effects on mood resulting in anxiety and depression (55–57).

In addition, this study indicated that learning burden was positively correlated to the prevalence of dysmenorrhea among adolescent girls, which was also reported in previous study (58). The stress experienced by girls can impact the function of endocrine system, which could increase the prostaglandin secretion, lead to excessive uterine contractions, and then cause dysmenorrhea (59). Dysmenorrhea is a major cause for school absenteeism in adolescent girls at school age. In this study, 41.8% of adolescent girls in junior high schools reported school absenteeism due to dysmenorrhea. A national survey in Bangladesh found that 41% of menstruating girls aged 11–17 years reported school absenteeism during menstruation (60). A study of high school girls in Kuwait found that 58.2% of students with dysmenorrhea missed at least one day of school (61). In Nigeria, a cross-sectional study enrolled 583 female university students found that 43% of them reported school absenteeism due to dysmenorrhea (62). So, we could notice that the dysmenorrhea could significantly disadvantage girls in their studies globally, even among university students. Therefore, education officials should interact with health officials to promote health education focusing on dysmenorrhea and menstruation among adolescent girls and their parents, and provide medical as well as academic assistance for adolescent girls during their school absenteeism.

In this study, we noticed that the prevalence of school absenteeism increased with grades among adolescent girls in junior high schools, this might due to the fact that adolescent girls in higher grade tend to have a higher NRS score of dysmenorrhea severity, which might lead to the increased number of school absenteeism. Finding in this study was in line with a study implemented in Australian which also indicating that higher pain scores were positively correlated with more frequent absenteeism from class (63). In addition, this study indicated that academic stress and irregular menstruation were risk factors for school absenteeism among adolescent girls. Previous studies demonstrated that high academic stress could lead to endocrine disruption and increase the risk of dysmenorrhea, and irregular menstruation was also a risk factor of dysmenorrhea (64). So we should advocate adolescent girls to keep a healthy lifestyle and adjust their emotions promptly to avoid excessive stress. Nevertheless, school officials and health program coordinators might benefit from adolescent girls during their school absenteeism by providing academic assistance and reducing academic stress.

In this study, only 31.1% of adolescent girls in junior high schools with dysmenorrhea had healthcare seeking experience, however the proportion of healthcare seeking in Chinese adolescent girls was higher than Hispanic female adolescents (14%) (27). In addition, this study indicated that adolescent girls with low body weight had higher proportion of health care seeking experience which might due to the fact that adolescent girls with low body weight prone to have higher NRS score for dysmenorrhea severity. This study indicated that adolescent girls whose mother had junior high education or lower were less likely to seek healthcare service, because the primary information about menstruation and dysmenorrhea among adolescent girls was usually acquired from their mothers (65). Mothers with lower education usually had inadequate information about menstrual physiology and with more conservative social attitudes, so they were less like to advise their daughters to seek healthcare assistance when encountering dysmenorrhea.

This study demonstrated that dysmenorrhea was an emerging serious gynecological and public health issue among adolescent girls, and highlighted the necessity of providing targeted intervention and prevention measures. We recommend establishing interdisciplinary collaborative mechanisms among schools, healthcare providers, and policymakers to deal with the dysmenorrhea among adolescent girls, especially among those with under body weight, those whose mothers with low education, and those with irregular menstruation and academic stress. Firstly, we suggest that systematic health education courses be offered at the school level to eliminate students’ cognitive misunderstandings and shame about menstruation. Meanwhile, schools need to build up the capacity of teachers and provide resource support. For instance, they should collaborate with medical experts to conduct qualification training for teachers to ensure that they master scientific knowledge about menstrual health and communication skills. It is also possible to set up campus health corners in schools equipped with emergency kits for hygiene products, science popularization brochures and other supplies, and ensure the accessibility of these supplies. Secondly, we suggest that healthcare providers can offer professional consultation and clinical services, such as conducting regular on-site consultations in schools and providing personalized guidance for common problems like dysmenorrhea and menstrual disorders (such as hot compress methods and drug usage norms); At the same time, a standardized health management plan should be established, such as formulating the “Guidelines for Menstrual Health Management during Adolescence”, clearly defining non-pharmaceutical intervention measures such as dietary regulation and exercise suggestions (such as low-intensity yoga during menstruation). Thirdly, we suggest that policymakers incorporate menstrual health education into the compulsory education curriculum, stipulate minimum class hour standards and teaching quality assessment mechanisms, and at the same time promote the establishment of a collaboration mechanism between public hospitals and schools, clarifying the responsibility boundaries of medical teams in campus health services. In addition, jointly issued the “Menstrual Health Campus Action Guide” with the education and health departments, clarifying the multi-party collaboration process and data sharing mechanism; It is also possible to encourage the media to carry out popular science publicity and eliminate the tendency of stigmatizing menstrual issues in social culture. We anticipate that the implementation of the aforementioned intervention measures will relieve their menstruation worry, reduce school absenteeism and increase healthcare seeking behavior, among finally improve physical and mental health level among adolescent girls.



Strengths and limitations

Strength of this study is the integrated exploration of the prevalence and factors associated with dysmenorrhea, school absenteeism, and healthcare seeking behavior among adolescent girls at school age. However, this study has several limitations. First, adolescent girls in study were enrolled from 5 junior high schools in Hongkou district in Shanghai, which ensures the high internal authenticity, however, the generalization of the findings to represent the whole story in Shanghai is limited. Second, the nature of cross sectional study could only provide the primary association between the academic stress and dysmenorrhea, school absenteeism and healthcare seeking among adolescent girls, but could not establish the causal relationship. Third, it was difficult to differentiate the primary and secondary dysmenorrhea, and some adolescent girls might under reporting their school absenteeism experience, all of which could induce information bias in this study. Therefore, incorporating improvements should be considered in future studies. Fourth, this study temporarily adopts the adult BMI classification criteria for participants under 18 years of age. This approach is primarily implemented because the survey simultaneously includes individuals aged 18 and above. To maintain longitudinal data comparability and prevent analytical discontinuities caused by switching criteria, we standardized the BMI classification method. However, this may introduce certain deviations in the BMI categorization within this study. Additionally, the height and weight used for BMI calculation in this study were collected from self-reported questionnaire interview, which might induce reporting bias.



Conclusion

This study reveals a substantial prevalence of dysmenorrhea, which correlates with grade level, academic stress, maternal education, and irregular menstruation. It underscores the urgent necessity for heightened attention and targeted interventions concerning menstrual health among adolescent girls in junior high schools. The research findings furnish scientific substantiation for refining and enforcing public health policies aimed at enhancing the health and well-being of adolescent girls.
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Background: Youths in Myanmar face heightened risks for adverse sexual health outcomes such as unintended pregnancies and sexually transmitted infections (STIs), including HIV/AIDS. Despite the increasing youth population in Myanmar, nationally representative data on factors influencing their sexual behaviors are limited. This study aimed to investigate the factors associated with sexual behaviors among youths in Myanmar.



Methods: This study used data from the Myanmar Demographic Health Survey 2015–16 to analyze a sample of 4,645 youths aged 15–24. Descriptive statistics were used to investigate sociodemographic factors, HIV/STI and contraceptive knowledge, and sexual behaviors. Multivariable logistic regression was used to identify factors associated with sexual behaviors. Adjusted odds ratios (AOR) and 95% confidence intervals (CI) were presented. Statistical significance was determined at a p-value of <0.05.



Results: Among sexually active youths (n = 1,366), 47.0% reported having their first sex at or before the age of 18, 54.0% were currently using contraception, and only 8.1% of males had paid for sex. Higher education levels, middle, richer, and richest wealth, as well as moderate and high contraception knowledge, were all protective against early sexual initiation. Females and currently married youths were more likely to use contraception, while regional disparities persisted, with youths from hilly, coastal, and plains regions less likely to use contraceptives than those from the delta and lowlands. Married males were less likely to pay for sex. Male youths with moderate or high contraception knowledge reported higher risk of paying for sex.



Conclusion: According to this study, gender, education level, wealth status, marital status, region, and contraceptive knowledge all have a significant impact on sexual behaviors among Myanmar youths. Early sexual initiation and low contraceptive use are common, especially among young people with low education and socioeconomic status. Targeted, inclusive, and culturally sensitive sexual and reproductive health education and services are urgently needed to address knowledge gaps and promote safer behaviors among Myanmar's youth.
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Introduction

The World Health Organization (WHO) defines “adolescents” as individuals aged 10–19 years, “youth” as those aged 20–24 years, and “young people” as those aged 10–24 years (1). The definitions of these terms can vary depending on cultural norms, social expectations, and political considerations in different societies (2). Youths aged 15–24 account for 16% of the global population, or approximately 1.2 billion people (3). Of these young people, 87% live in developing countries (4), 62.4% in Asia, and 14.1% in Africa (5).

In Myanmar, around 16 million individuals fall within the 10–24 age group, making up 28% of the population. The youth population (aged 15–24) saw growth rates of 0.6% in 2001–02, 0.9% in 2004–05, and approximately 3.8% in 2007, showing a trend of increasing growth among young people (6).

Human Immunodeficiency Virus (HIV) and other Sexually Transmitted Infections (STIs) continue to be major public health concerns worldwide (7, 8). The last stage of HIV infection is acquired immunodeficiency syndrome (AIDS) (9). STIs are a broad category of infections spread primarily through sexual contact (8). As of 2023, approximately 39.9 million people worldwide were infected with HIV, and it remains a major global health issue with significant social and economic consequences. In 2023, approximately 1.3 million new HIV infections and 630,000 AIDS-related deaths were recorded (10). Every day, over one million people worldwide contract curable STIs (8).

Adolescents and youth account for a larger proportion of people living with HIV worldwide. In 2023 alone, there were 360,000 new HIV infections among people aged 15–24, with 140,000 adolescents aged 15–19 (11). According to UNAIDS, young people aged 15–24 will account for roughly one-quarter of all new HIV infections in the Asia-Pacific region in 2022 (12). Every year, approximately 333 million new cases of treatable sexually transmitted infections (STIs) are reported worldwide, with individuals aged 20–24 having the highest incidence, followed by those aged 15–19 (13).

In 2022, approximately 280,000 individuals in Myanmar were living with HIV. Around 6,400 people succumbed to HIV-related illnesses, and there were an estimated 11,000 new infections. Among youths aged 15–24, there were around 5,800 new HIV infections (12). According to World Bank data, the HIV prevalence in the 15–24 age group was 0.3% for both males and females in 2021 (14). Regarding STI data in Myanmar, the data is not well-documented. However, there are many STI cases among youths in clinical practice.

Sexual risk behaviors refer to actions that increase the likelihood of unplanned pregnancies or STIs, including HIV (15). These behaviors include premarital sex, early sexual initiation, and having unprotected sex with partners who might carry STIs, as well as not using contraception (16). A significant number of young people participate in sexual risk behaviors, leading to potential unintended health consequences (17).

Youths in Myanmar face significant health risks due to their sexual behaviors. Research indicates that in Myanmar, young people are participating in risky sexual behaviors, largely due to limited knowledge of sexual and reproductive health. For instance, 38.0% of adolescents are unaware that a woman can become pregnant from a single instance of sexual intercourse. Additionally, only 16.67% of individuals aged 15–24 possess accurate knowledge about preventing HIV transmission (18). While people in Myanmar have some awareness of condoms as a method to prevent sexually transmitted infections, including HIV/AIDS, their actual usage remains significantly low compared to other contraceptive methods. According to 2006 BSS data, condom use during high-risk sexual encounters was reported at 43.8% (19). A study on young people in Myanmar revealed that 11.9% had engaged in premarital sexual relationships. Still, consistent condom use among males was reported at only 36.6%, with 23.0% admitting to never using condoms (20). According to the United Nations Population Fund (UNFPA) of Myanmar, discussions about sexual and reproductive health are stigmatized, creating barriers for young people to access reliable information crucial for making informed decisions about their future (21).

There were some studies regarding sexual behaviors among youths. One study by focused on youths in Yangon (22), investigating factors related to the intention to prevent risky sexual behaviors. Similarly, a study focusing on underprivileged youth in Mandalay City (23). However, both studies utilized small sample sizes that represented specific townships, so their findings don't represent the entire country. That is why there is a need for more comprehensive nationwide research on sexual behavior among youths. Moreover, there is a lack of comprehensive research on sexual behaviors related to STIs and HIV/AIDS among youths in Myanmar.

Therefore, the objective of this study was to investigate the characteristics of youths, knowledge of STIs, including HIV/AIDS, knowledge of contraception, and sexual behaviors among youths in Myanmar. It utilized data from the Myanmar Demographic and Health Survey (MDHS) 2015–2016, a nationwide survey that includes various indicators related to sexual and reproductive health and HIV/AIDS. The MDHS was conducted in 2015–16, with the full report published in 2017. This study also sought to determine the association between these characteristics, knowledge of STIs including HIV/AIDS, knowledge of contraception, and sexual behavior among youths in Myanmar.



Methods


Data sources, study setting, and population

The data source for this study was the 2015–2016 Myanmar Demographic and Health Survey (MDHS). This survey is both the first of its kind and the most recent nationally representative population-based survey on Myanmar's demographics and health. Data collection occurred between December 7, 2015, and July 7, 2016. The MDHS employed a two-stage stratified sample design, allowing for the estimation of important indicators at the national, urban, rural, and state/region levels (24). The data set is from the DHS program. The study populations were Myanmar youths (aged 15–24). The inclusion criteria for this study included individuals aged 15–24 with knowledge of STIs, including HIV/AIDS, knowledge of contraception, and sexual behaviors. The exclusion criteria included individuals aged 15–24 with missing values. Finally, the sample size of this secondary data was 4,645.



Study variables

The dependent variables in this study were: early age of first sex, current contraceptive use, and payment for sex among youths. For early age of first sex, responses indicating “first sexual experience occurred after age 18, such as 19, 20, 21, etc.”, were recoded as “no” In contrast, “first sexual experience at age 18 or younger such as 15, 16, 17,18” were recoded as “yes” for this study. For current contraceptive use, “not using” was recoded as “no”, while reported use of methods such as oral contraceptive pills, IUDs, injections, male condoms, and female sterilization was recoded as “yes”. For the variable paying for sex, the original binary responses (“yes” and “no”) were retained. The original survey questions related to these variables are as follows:


	1.Early age of first sex - How old were you when you had sexual intercourse for the very first time?

	2.Current contraceptive use - Are you currently doing something or using any method to delay or avoid getting pregnant? Which method are you using?

	3.Paying for sex - Have you ever paid anyone in exchange for having sexual intercourse?



The independent variables consisted of the age, gender, marital status, region, residence (urban/rural), education level, occupation, wealth Index, currently using tobacco products, and mass media exposure, heard about other STIs, level of knowledge of HIV/AIDS, level of knowledge of contraception. Level of knowledge of HIV/AIDS and level of knowledge of contraception were classified into 3 levels: Low (less than 60%), Moderate (between 60% and 79%), and High (between 80% and 100%), based on Bloom's cut-off point (25–28).



Data analysis

STATA 15.1 was used for data analysis. According to the latest DHS guideline (DHS-8), we use weighted data using the functions v005/1,000,000 and mv005/1,000,000 and STATA survey setting (svyset) command (29). The descriptive statistics were used for characteristics of the participants, knowledge of STIs including HIV/AIDS, knowledge of contraception, and sexual behaviors (early age of first sex, current contraceptive use, and paying for sex) to find frequency and percentage. The association of independent variables (characteristics, knowledge of STIs including HIV/AIDS, knowledge of contraception) and dependent variables (sexual behaviors) were examined by using multivariable logistic regression analyses. Results were reported using adjusted odds ratios (AOR) with 95% confidence intervals (CI). A significance level of p-value <0.05 was set for statistical significance.




Results


Characteristics of youths

Table 1 presents the characteristics of the study sample. Of the 4,645 youths, the distribution was nearly equal between the 15–19 (49.2%) and 20–24 (50.8%) age groups. The majority were females (72.1%). In terms of marital status, most participants (72.9%) reported being single. Two-thirds of youths were from rural areas (66.7%), with a notable representation from delta and lowland region (45.7%). Most participants had secondary-level education (62.9%) and were employed (63.9%). Wealth index of the participants was almost evenly distributed. Only 8.2% smoked cigarettes, 0.2% chewed tobacco, and overall, 8.4% used tobacco products. Regarding exposure to media, 22.4% of the participants read newspapers or magazines, 30.5% of the participants listened to the radio; meanwhile, an extraordinary proportion of 69.7% of the youths watched television. Overall, 77.9% of youths had exposure to at least one media in the past 12 months.



TABLE 1 Characteristics of the youths (15–24 years) in Myanmar (n = 4,645).



	Variables
	n
	Weighted (%)
	Unweighted (%)





	Age group



	 15–19
	2,294
	49.2
	49.4



	20–24
	2,351
	50.8
	50.6



	Gender



	Male
	1,321
	27.9
	28.4



	Female
	3,324
	72.1
	71.6



	Marital status



	Single
	3,379
	72.9
	72.7



	Currently married
	1,183
	25.4
	25.5



	Widowed/Divorced/separated
	83
	1.7
	1.8



	Region



	Delta and lowland
	1,668
	45.7
	35.9



	Hilly
	1,097
	13.5
	23.6



	Coastal
	575
	8.0
	12.4



	Plains
	1,305
	32.8
	28.1



	Residence (urban/rural)



	Urban
	1,496
	33.3
	32.2



	Rural
	3,149
	66.7
	67.8



	Education level



	No education
	155
	3.7
	3.4



	Primary
	1,086
	24.7
	23.4



	Secondary
	2,984
	62.9
	64.2



	Higher
	420
	8.7
	9.0



	Employment status



	Unemployment
	1,752
	36.1
	37.7



	Employment
	2,893
	63.9
	62.3



	Wealth index



	Poorest
	684
	14.9
	14.7



	Poorer
	836
	17.3
	18.0



	Middle
	1,068
	22.3
	23.0



	Richer
	1,068
	22.6
	23.0



	Richest
	989
	22.9
	21.3



	Exposure to media - reading a newspaper or magazine



	No
	3,620
	77.6
	77.9



	Yes
	1,025
	22.4
	22.1



	Exposure to media - listening to radio



	No
	3,226
	69.5
	69.5



	Yes
	1,419
	30.5
	30.5



	Exposure to media - watching television



	No
	1,501
	30.3
	32.3



	Yes
	3,144
	69.7
	67.7



	Mass media exposure



	No access
	1,115
	22.1
	24.0



	Access to at least one media
	3,530
	77.9
	76.0



	Currently smoking cigarettes



	No
	4,230
	91.8
	91.1



	Yes
	415
	8.2
	8.9



	Currently chewing tobacco



	No
	4,634
	99.8
	99.8



	Yes
	11
	0.2
	0.2



	Currently using tobacco products



	No
	4,222
	91.6
	90.9



	Yes
	423
	8.4
	9.1









Knowledge of STIs, including HIV/AIDS

Table 2 demonstrates knowledge of SITs including HIV/ AIDS among youths. Regarding overall HIV knowledge, 38.3% had high knowledge, 32.0% had moderate knowledge, and 29.7% had low knowledge indicating knowledge level varied. In HIV/AIDS prevention, 64.8% of youths knew that they could reduce transmission of HIV by using condom. Misconceptions regarding HIV/AIDS were predominant, for example, 39.4% of youths responded that HIV could not be transmitted from mosquito bites, showing a significant misconception. Similarly, 41.5% of youths responded that HIV could be transmitted by sharing food with an HIV/AIDS infected person. Moderate level of knowledge of mother-to-child transmission was detected and 73.3% of participants correctly responded that HIV can be transmitted during pregnancy, 59.2% during delivery, and 67.9% through breastfeeding. Awareness of HIV testing was moderate, with 66.0% knowing where to get tested. Furthermore, 76.6% denied the belief that HIV might be transmitted through witchcraft. Participants had low level of awareness of STIs, only 20.4% of youths heard about other STIs.



TABLE 2 Knowledge of HIV/AIDS and STIs among youths (15–24 years) in Myanmar (n = 4,645).



	Variables
	n
	Weighted (%)
	Unweighted (%)





	Ever heard of HIV/ AIDS



	No
	0
	0.0
	0.0



	Yes
	4,645
	100.0
	100.0



	Reduce chances of getting HIV by using condom



	Not correct
	1,596
	35.2
	34.4



	Correct
	3,049
	64.8
	65.6



	Reduce chance of getting HIV by having just one uninfected sex partner



	Not correct
	1,232
	25.9
	26.5



	Correct
	3,413
	74.1
	73.5



	Can get HIV from mosquito bites



	Not correct
	2,791
	60.6
	60.1



	Correct
	1,854
	39.4
	39.9



	Can get HIV by sharing food



	Not correct
	1,928
	41.5
	41.5



	Correct
	2,717
	58.5
	58.5



	Can a healthy-looking person have HIV



	Not correct
	1,632
	34.8
	35.1



	Correct
	3,013
	65.2
	64.9



	HIV can be transmitted during pregnancy



	Not correct
	1,155
	26.7
	24.9



	Correct
	3,490
	73.3
	75.1



	HIV can be transmitted during delivery



	Not correct
	1,818
	40.8
	39.1



	Correct
	2,827
	59.2
	60.9



	HIV can be transmitted by breastfeeding



	Not correct
	1,456
	32.1
	31.3



	Correct
	3,189
	67.9
	68.7



	Know a place to be tested for HIV



	No
	1,600
	34.0
	34.4



	Yes
	3,045
	66.0
	65.6



	Can get HIV by witchcraft or supernatural means



	Not correct
	1,193
	23.4
	25.7



	Correct
	3,452
	76.6
	74.3



	Level of knowledge of HIV/ AIDS



	Low (0–6)
	1,392
	29.7
	30.0



	Moderate (7–8)
	1,475
	32.0
	31.7



	High (9–11)
	1,778
	38.3
	38.3



	Heard about other STIs



	No
	3,641
	79.6
	78.4



	Yes
	1,004
	20.4
	21.6









Knowledge of contraception

Table 3 shows the knowledge of contraception among youths in Myanmar. The majority of youths were aware of at least one contraceptive method (97.0%). Exposure to family planning (FP) messages was relatively low. Only 11.8% reported hearing FP statements on the radio in the previous 12 months, while 24.1% had seen them on television and 20.9% had read about them in newspapers or magazines. Overall knowledge of contraception, the majority of youths scored low (63.7%), 19.9% scored moderate, and just 16.4% scored high.



TABLE 3 Knowledge of contraception among youths (15–24 years) in Myanmar (n = 4,645).



	Variables
	n
	Weighted (%)
	Unweighted (%)





	Knowledge of any contraceptive method



	Don't know any method
	142
	3.0
	3.1



	Know any method (Modern or Traditional)
	4,503
	97.0
	96.9



	Heard family planning (FP) on radio last months



	No
	4,117
	88.2
	88.6



	Yes
	528
	11.8
	11.4



	Heard FP on TV last months



	No
	3,617
	75.9
	77.9



	Yes
	1,028
	24.1
	22.1



	Heard FP on newspaper or magazine last months



	No
	3,714
	79.1
	80.0



	Yes
	931
	20.9
	20.0



	Level of knowledge of contraception



	Low (0–1)
	3,050
	63.7
	65.7



	Moderate (2)
	888
	19.9
	19.1



	High (3–4)
	707
	16.4
	15.2









Sexual behaviors

As shown in Table 4, out of the 1,366 sexually active youths, 47.0% had their first sexual experience at or before the age of 18. In terms of current contraceptive use, 54% used a method, with injectable contraception (31.1%) being the most popular, followed by oral contraceptives (20.1%). However, 47% did not use any contraceptive method. Out of the 319 sexually active male youths, only 8.1% paid for sex.



TABLE 4 Sexual behaviors among sexually active youths (15–24 years) in Myanmar (n = 1,366).



	Variables
	n
	Weighted (%)
	Unweighted (%)





	Early age of first sex



	Not early age of first sex (>18 years)
	706
	53.0
	51.7



	Early age of first sex (≤18 years)
	660
	47.0
	48.3



	Current contraceptive methods



	Not using
	698
	46.0
	51.1



	OC pills
	243
	20.1
	17.8



	IUD
	13
	0.9
	0.9



	Injections
	380
	31.1
	27.8



	Male condom
	4
	0.2
	0.3



	Female sterilization
	2
	0.3
	0.1



	Periodic abstinence
	4
	0.2
	0.3



	Withdrawal
	9
	0.4
	0.7



	Implants/Norplant TM
	8
	0.5
	0.6



	Lactational amenorrhea (lam)
	1
	0.1
	0.1



	Other modern method
	4
	0.2
	0.3



	Current contraceptive use



	Not using
	698
	46.0
	51.1



	Using
	668
	54.0
	48.9



	Paying for sexa (n = 329)



	No
	297
	91.9
	90.3



	Yes
	32
	8.1
	9.7




	aMale only because the variable is only present for males in the original data set.









Factors influencing sexual behaviors

Table 5 presents univariable and multivariable logistic regression models of factors influencing early age of first sex, current contraceptive use, and paying for sex. Accordingly, females were more likely than males to experience early sexual initiation (AOR = 2.50, 95% CI: 1.51–4.12, p < 0.001). Participants who had high education level had significantly lower odds (AOR = 0.62, 95% CI: 0.43–0.89, p = 0.010) of reporting early age of first sex than those with low education level. Similarly, youths who had middle, richer, and richest wealth index had significantly lower odds (AOR = 0.37, 95% CI: 0.23–0.60, p < 0.001, AOR = 0.40, 95% CI: 0.25–0,65, p < 0.001, AOR = 0.32, 95% CI: 0.18–0.58, p < 0.001, respectively) of early age of first sex than poorest one. Current tobacco users had significantly higher odds of initiating sex early compared to non-users (AOR = 1.85, 95% CI: 1.01–3.39, p = 0.046). Participants who had moderate and high level of knowledge of contraception had lower odds of having early age of first sex (AOR = 0.57, 95% CI: 0.37–0.88, p = 0.010, AOR = 0.50, 95% CI: 0.30–0.83, p = 0.008, respectively) than those with low level one. Regarding contraceptive use, females were more likely than males to use contraceptives (AOR = 1.78, 95% CI: 1.16–2.74, p = 0.009). Currently married youths had increased odds of contraceptive use (AOR = 2.78, 95% CI: 1.43–5.40, p = 0.003) while formerly married youths had decreased odds of contraceptive use (AOR = 0.11, 95% CI: 0.03–0.35, p < 0.001). The odds of using contraceptives were significantly lower among those who resided in hilly, coastal, and plain regions (AOR = 0.34, 95% CI: 0.22–0.50, p < 0.001, and AOR = 0.49, 95% CI: 0.33–0.73, p < 0.001, AOR = 0.61, 95% CI: 0.43–0.86, p = 0.004 respectively) than those in delta and lowland region. For paying for sex, married males had decreased odds of engaging in paying for sex compared to single males (AOR = 0.02, 95% CI: 0.01–0.09, p < 0.001). Male youths who had moderate or high level of knowledge of contraception had higher odds of paying for sex than low-level ones (AOR = 7.69, 95% CI: 1.95–30.24, p = 0.004).



TABLE 5 Univariable and multivariable logistic regression analysis of factors influencing sexual behaviors among sexually active youths in Myanmar.



	Variables
	Early age of first sex
	Current contraceptive use
	Paying for sex



	Adjusted OR (95% CI)
	P-value
	Adjusted OR (95% CI)
	P-value
	Adjusted OR (95% CI)
	P-value





	Age group



	15–19
	ref
	ref
	ref



	20–24
	0.05 (0.03–0.08)
	<.0001*
	1.21 (0.85–1.71)
	0.291
	2.58 (0.63–10.60)
	0.187



	Gender



	Male
	ref
	ref
	ref



	Female
	2.50 (1.51–4.12)
	<.0001*
	1.78 (1.16–2.74)
	0.009*
	1a
	



	Marital status



	Single
	ref
	ref
	ref



	Currently married
	0.61 (0.32–1.18)
	0.140
	2.78 (1.43–5.40)
	0.003*
	0.02 (0.01–0.09)*,b
	<0.001*,b



	Formerly married (Widowed, Divorced, No longer living together/separated)
	1.00 (0.41–2.45)
	1.000
	0.11 (0.03–0.35)
	<0.001*
	
	



	Region



	Delta and lowland
	ref
	ref
	ref



	Hilly
	1.35 (0.83–2.18)
	0.226
	0.34 (0.22–0.50)
	<0.001*
	1.31 (0.27–6.44)
	0.741



	Coastal
	0.95 (0.59–1.53)
	0.829
	0.49 (0.33–0.73)
	<0.001*
	0.62 (0.01–3.91)
	0.606



	Plains
	1.02 (0.71–1.48)
	0.909
	0.61 (0.43–0.86)
	0.004*
	0.30 (0.08–1.06)
	0.061



	Residence (urban/rural)



	Urban
	ref
	ref
	ref



	Rural
	0.72 (0.49–1.05)
	0.091
	0.72 (0.48–1.08)
	0.115
	0.43 (0.13–1.45)
	0.174



	Education level



	Low education level
	ref
	ref
	ref



	High education level
	0.62 (0.43–0.89)
	0.010*
	1.07 (0.77–1.50)
	0.676
	0.70 (0.20–2.41)
	0.569



	Employment status



	Unemployment
	ref
	ref
	ref



	Employment
	0.84 (0.61–1.15)
	0.270
	1.15 (0.86–1.55)
	0.35
	0.91 (0.08–9.95)
	0.94



	Wealth index



	Poorest
	ref
	ref
	ref



	Poorer
	0.63 (0.39–1.02)
	0.059
	1.19 (0.73–1.92)
	0.483
	1.08 (0.13–9.20)
	0.943



	Middle
	0.37 (0.23–0.60)
	<0.001*
	1.20 (0.77–1.88)
	0.426
	0.88 (0.13–5.81)
	0.893



	Richer
	0.40 (0.25–0.65)
	<0.001*
	0.99 (0.59–1.67)
	0.981
	1.16 (0.25–5.29)
	0.852



	Richest
	0.32 (0.18–0.58)
	<0.001*
	0.77 (0.42–1.42)
	0.407
	0.09 (0.01–0.86)
	0.037*



	Mass media exposure



	No access
	ref
	ref
	ref



	Access to at least one media
	1.32 (0.95–1.83)
	0.094
	1.08 (0.80–1.45)
	0.609
	1.01 (0.31–3.26)
	0.985



	Currently using tobacco products



	No
	ref
	ref
	ref



	Yes
	1.85 (1.01–3.39)
	0.046*
	1.05 (0.62–1.80)
	0.848
	0.82 (0.22–3.02)
	0.768



	Heard about other STIs



	No
	ref
	ref
	ref



	Yes
	0.92 (0.65–1.31)
	0.657
	1.37 (0.93–1.99)
	0.107
	0.49 (0.15–1.61)
	0.236



	Level of knowledge of HIV/ AIDS



	Low (0–6)
	ref
	ref
	ref



	Moderate (7–8)
	0.81 (0.55–1.19)
	0.280
	1.17 (0.80–1.71)
	0.413
	2.98 (0.82–10.81)
	0.096



	High (9–11)
	1.15 (0.76–1.74)
	0.509
	1.48 (1.01–2.18)
	0.045*
	1.26 (0.31–5.21)
	0.745



	Level of knowledge of contraception



	Low (0–1)
	ref
	ref
	ref



	Moderate (2)
	0.57 (0.37–0.88)
	0.010*
	1.13 (0.78–1.64)
	0.525
	7.69 (1.95–30.24)c
	0.004*,c



	High (3–4)
	0.50 (0.30–0.83)
	0.008*
	0.86 (0.56–1.31)
	0.469
	
	




	aOmitted because only include male participants.


	bRecode Currently married, Formerly married into Ever married.


	cRecode Moderate, High into Moderate and high.


	*Significant at p-value <0.05.










Discussion

This study is the first study that explores sexual behavior among Myanmar's youths nationwide. The overall prevalence of early age of first sex among youths was 47.0%, indicating that a sizable proportion of youths engage in sexual activities before reaching the age of consent. This finding is very similar to that of Debre Markos University students in North West Ethiopia (44.6%) (30). This finding is higher than those reported among teenage students in Kiryandongo District, Uganda (20.0%) (31), adolescents and youths in Benin (31.7%) (32), and college students in Southwest Ethiopia (17.9%) (33). This significant percentage of youth emphasizes the importance of promoting safe sexual practices among young people.

The overall prevalence of current contraceptive use among youths was found to be 54.0%. This finding is higher than reported among unmarried youths in Yangon, Myanmar (44%) (34) and among adolescents in the Tamale Metropolis, Ghana (29.4%) (35). On the other hand, it is lower than those of young people in Southern Ethiopia (67.6%) (36) and of Adolescents in Techiman Municipality, Ghana (65%) (37). This finding indicates that only half of the youths used contraception, increasing the risk of unintended pregnancies and STIs, including HIV.

The prevalence of transactional sexual relationships among male youths was only 8.1%. This figure is lower than those reported for unmarried male youths in India (17.24%) and Cambodia (82.5%) (38, 39). The relatively low reported rate of paying for sex may be due to survey participants' social desirability bias, or it may reflect the true prevalence, necessitating additional research using a variety of approaches.

The findings revealed that female youths were more likely than male youths to engage in early sexual initiation. This is consistent with previous research conducted in Ethiopia (40) and Uganda (31). One possible reason for this is that in many cultures, female sexuality is more strictly judged and controlled by society than male sexuality. This social pressure can shape how females behave, possibly leading to earlier sexual experiences due to power imbalances or social expectations. High levels of education and economic status (as measured by the wealth index) were protective factors against early sexual initiation. These findings are consistent with a previous study in Uganda (41), where socioeconomic empowerment and education protect against an early sexual debut. Furthermore, youths with moderate and high contraception knowledge had lower odds of having their first sex at a young age, demonstrating the protective effect of reproductive health awareness programs.

In terms of contraceptive use, the study discovered that female youths were more likely to use contraception than males, contradicting findings from other studies, such as Nepal (42) and Brazil (43). This could be due to a greater use of female-centered methods such as injectables and pills, as well as increased involvement in family planning after marriage in Myanmar. Current marital status was a strong predictor, with currently married people being more likely to use contraception. This finding is consistent with that of Ghana (35), indicating that contraceptive use increases during marriage due to family planning considerations. Formerly married youths, on the other hand, were less likely to use contraception, which could be due to a lack of need or the social stigma associated with using contraception after marriage. Contraception was less commonly used in hilly, coastal, and plain regions than in the delta and lowland regions. This could be due to inequalities in outreach programs, healthcare provider availability, and access to health infrastructure. Geographic disparities in healthcare delivery must be addressed through targeted service delivery and youth-friendly outreach in underserved areas.

Furthermore, the analysis revealed that male youths who reported ever marrying were significantly less likely to report paying for sex than singles, which is consistent with previous research conducted in Cambodia (38) and Sub-Saharan African countries (44), implying that social or moral obligations exist within marital contexts. However, one intriguing finding was that male youths with moderate to high levels of contraceptive knowledge were more likely to engage in transactional sex. This pattern has also been observed among male youths in Nigeria (45), where higher contraceptive knowledge is associated with increased transactional sex. This result may seem counterintuitive, as it is generally expected that increased awareness of contraception would lead to safer and more responsible sexual practices. However, several cultural and psychosocial factors may contribute to this result. In some contexts, greater contraceptive knowledge may arise not from formal sex education or health initiatives, but from peer influence or exposure to sexualized media, which can simultaneously promote and normalize risky sexual behaviors like paying for sex. Furthermore, young men with higher contraceptive knowledge may develop a false sense of confidence, believing that their knowledge of contraception can sufficiently shield them from adverse outcomes. This overconfidence could reduce their perception of risk and increase the likelihood of engaging in unsafe sexual practices. Cultural norms regarding masculinity and sexual dominance may further reinforce this condition, particularly in societies where transactional sex is viewed as a marker of male virility or social status. It is also important to recognize that having access to contraception and sexual health information does not automatically lead to responsible or ethical decision-making. This gap between knowledge and actual behavior highlights the need for comprehensive sexual education that goes beyond technical understanding, incorporating discussions around values, consent, gender norms, and emotional intelligence to shape behavior more effectively.


Limitations

The study's key strength is the use of a large, nationally representative MDHS dataset, allowing for generalizable conclusions. The use of both univariable and multivariable logistic regression strengthens the validity of the associations found.

However, this study has some limitations that must be acknowledged. The cross-sectional design of the MDHS data prevents causal interpretations. Responses to sexual behaviors are subject to recall and social desirability bias. The dataset did not include variables such as peer pressure, alcohol use, exposure to pornography, cultural norms, and familial dynamics, which may also influence youth sexual behaviors.

Additionally, this study may be affected by measurement errors resulting from the way variables were recoded. For example, converting early age of first sex into a categorical variable (“yes early” vs. “no early”) and classifying knowledge levels using Bloom's cut-off may have oversimplified complex behaviors and knowledge gradients. Although such transformations can be necessary for analysis, they may also introduce misclassification bias. Furthermore, variable like paying for sex was only available for male respondents, which limited the scope of analysis and reduced generalizability across genders. The lack of equivalent data for female participants constrains the interpretation of sexual behaviors among the broader youth population, particularly in cultural contexts where female transactional sex may be underreported or differently defined. Future research should adopt more inclusive data collection and nuanced measurement methods to achieve a more comprehensive and equitable representation of all youth subpopulations.



Policy and practice implications

The findings from the MDHS data study have significant policy and practice implications. Education, both formal and informal, remains an important factor in delaying sexual initiation and promoting safe sexual behaviors. Interventions must target out-of-school and underserved areas to bridge knowledge gaps. Efforts to improve contraception access and use should prioritize reducing regional disparities. Mobile health clinics, community-based distribution programs, and culturally sensitive outreach campaigns may help to increase contraceptive use, especially in hilly, coastal, and plain areas where use is low. Understanding the motivations and conditions for transactional sex in male adolescents is critical. Programs should aim to improve not only knowledge but also attitudes and perceptions of masculinity, sexual risk-taking, and relationships.




Conclusion

According to this study, gender, education level, wealth status, marital status, region, and contraceptive knowledge all have a significant impact on sexual behaviors among Myanmar youths. Early sexual initiation and low contraceptive use are common, especially among young people with low education and socioeconomic status. These findings highlight the critical need for targeted, comprehensive sexual and reproductive health education and services that are inclusive, youth-friendly, and culturally sensitive to better equip Myanmar's youth with the knowledge and resources they require to make safe and informed decisions.
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Introduction: Adolescent sexual and reproductive health in low- and middle-income countries is critical to address following the COVID-19 pandemic. Growing evidence of its’ impact includes increased teenage pregnancies and higher rates of unsafe abortion. Our qualitative study sought to understand perspectives and behaviours around these escalations.



Methods: Using random sampling we conducted focus group discussions with adolescent girls and young women (AGYW) from western Kenya to understand perceptions and behaviours that drove high rates of pregnancy and abortion. Alongside, male opinions were sought using opportunistic sampling to recruit participants.



Results: Six FGDs with AGYW (n = 54) and five with community males (n = 53) were conducted with data analysed using thematic analysis. Results were grouped under 4 themes: (1) Fear, responsibility and blame; (2) Drivers of abortion; (3) Accessing an abortion; (4) Family planning including condom use. AGYW narratives revealed a dread of unintended pregnancy fearing parental and community reactions whilst men feared unfair blame from the community for impregnating AGYW despite admissions of sexual relationships with schoolgirls. Abortion attempts were common, girls described clandestine bids, including ingestion of dangerous or ineffective products, methods corroborated by the men. Many participants, male and female did nothing to mitigate pregnancy risks, disliking condoms and perceiving family planning as a threat to future fertility, or giving license to girls’ promiscuity.



Conclusion: AGYW remain at high pregnancy and unsafe abortion risk until community attitudes and knowledge are challenged. Our findings highlight the need for information and education to dispel myths and misinformation regarding family planning methods, and address inequities in gender norms. Safe, legal and affordable abortion is also paramount. Follow-up is required to assess long term physical and psychological consequences of the high number of unwanted pregnancies and abortions, particularly amongst those who had a failed abortion.
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Introduction

Adolescent girls and young women (AGYW) from low- and middle-income countries (LMIC) are vulnerable to poor sexual and reproductive health (SRH), with potential impact across the life course including adverse effects on their offspring. Nearly one third of adolescent girls in LMIC become mothers by the age of 19 (1). Complications arising from pregnancy, childbirth and unsafe abortion are among the leading causes of mortality among AGYW aged 15–19 (2, 3). As of 2019, an estimated 21 million pregnancies occur annually to girls aged 15–19 in LMIC: approximately half are unintended, while one quarter of these pregnancies end in, mostly unsafe, abortion (4). Both young age and unintended pregnancy are associated with long-term social and economic harms, including disproportionately high rates of school-drop out, child marriage, social isolation and reduced life-time earnings. Adolescent pregnancies are associated with lower use of antenatal services, and greater risk of postpartum depression (5). Of great concern is having an unsafe abortion, with AGYW more likely to delay the procedure, resulting in termination of pregnancy after their first trimester when health risks are far greater (6). Adolescents are also more likely to seek abortion from unlicensed providers or attempt to induce an abortion themselves (2, 7). For adolescents continuing with their pregnancy, aside from the long term marital, social and economic consequences, risks to young mothers include higher rates of eclampsia, sepsis and obstetric fistula, while babies born to them are more likely to be preterm and low birth weight (8).

Designated as high priority before the COVID-19 pandemic (9), adolescent SRH in LMIC has become even more critical to address post pandemic. Lockdowns and containment measures resulted in the closure, restriction, or relocation of SRH services including safe abortion clinics (10), and disruption to the supply chain of hormonal contraceptives and condoms. Moreover, increased poverty and economic instability intensified the SRH crisis (11). School closures curtailed Comprehensive Sexuality Education (CSE) programs (12). Evidence of the damaging impact of the pandemic on adolescent SRH in LMIC is mounting, with reports of increased teenage pregnancies alongside higher rates of unsafe abortion and child marriage, the latter projected to increase by 13 million over the next decade (13).

In Kenya, where the present study is set, the few studies undertaken to date evidenced a spike in number of pregnancies and other detrimental SRH outcomes since COVID related closures. Limited access to youth friendly or SRH clinics (14), and difficulty accessing contraception increased during this time (15). As a result, pregnancy amongst AGYW in Nairobi more than doubled during 2020 compared with pre-pandemic levels (16) In rural western Kenya, Zulaika et al. (17) reported that schoolgirls experiencing lockdown measures had twice the risk of falling pregnant in comparison to the prior school cohort and were also less likely to report their first sex as desired. In a subset of the same western Kenya secondary schoolgirl cohort, Mehta et al. (18) reported a 36% increase in relative prevalence of STIs post pandemic. Congo et al. (19) reported a 60% increased pregnancy risk to AGYW during lockdown with a quarter ending in abortion in their 3-site study in Thika, Nairobi and Kisumu.

Our prior qualitative paper in western Kenya (20) reported on the AGYW and community males’ perceptions that sexual activity and number of partners increased during COVID restrictions as acute poverty drove transactional sex, whilst increased leisure time added opportunity. Consequently, pregnancy rates were believed to escalate. The objective of this study was to investigate the perceptions of AGYW and community men in response to these escalating pregnancy rates. We included opinions of men from the same communities acknowledging their dual role as main wage earners and heads of household in this patriarchal society, and as (potential) sexual partners of AGYW in the community. Specifically, we wanted to explore recent experience and perceptions of pregnancy, abortion and family planning. It is intended that this information may be utilised in future epidemics or similar circumstances to prevent high rates of pregnancy occurring in AGYW.



Materials and methods

This paper utilizes data from the focus group discussions (FGDs) reported previously (20) using a deductive approach to focus on the data pertaining to pregnancy, including abortion and family planning. Briefly, the study took place with residents of Siaya County, western Kenya. With an estimated population of 153,000, the predominantly Luo population comprises subsistence farmers, fisherfolk, and gold miners (21).


Ethical consideration

This study was approved by the ethical review boards of Rush University Medical Center (22011311), Maseno University Ethical Review Committee (MSU/DRPI/MUERC/01021/21), and University of Illinois Chicago (2022-0220). Liverpool School of Tropical Medicine (21-087) reviewed the ethical approvals and gave favourable opinion. All participants gave written consent to participate in the study.



Recruitment

The AGYW were participants aged 14–25 years at enrollment in the Cups and Community Health (CaCHe) study, a sub-study of the Cups or Cash for Girls (CCG) Trial (22). CaCHe evaluated the effect of menstrual cups on the vaginal microbiome, Bacterial Vaginosis (BV), and STIs (21). In 2018, 436 girls were enrolled, with survey and specimen collection visits every 6 months. In 2022, at the 48-month visit, field staff asked AGYW if they wished to participate in a FGD study. Among those expressing interest, stratified simple random sampling was utilized to invite potential participants and ensure representation across the study area. For recruitment of men living in the same areas as the AGYW, we targeted motorcycle taxi drivers (boda boda), fisherfolk, miners, and farmers as being representative of the primary employment sectors in the local community. Opportunistic sampling was used with additional snowball sampling to enhance community men's group sizes as needed. The moderator contacted each participant by telephone to invite them to take part providing an outline of the study and what participation would involve. She also answered any questions they had but had no additional relationship with them. Aiming for 8–10 participants per FGD, we invited 12 to each session allowing for non-attendance. Participants who did not attend were not followed up to find out reasons for this. Our original aim was to conduct ∼8 FGDs, 4 of each gender. However, two further FGDs with AGYW and one with men were conducted to ensure saturation was reached, with no new themes emerging and all conceptual categories in the guides covered.



Focus group discussion approach

Two semi-structured FGD guides were developed in tandem, with overlapping topics facilitating comparison between AGYW and men. The guides focused on participants’ perceptions and behaviours pertaining to sexual relationships and SRH including the period following COVID-19 related school closures and onwards. Specific questions explored high rates of pregnancy and community response, as well as consequences and subsequent behaviours, including pregnancy, abortion and contraception use. Prompts were added where relevant, and further questions included in light of new findings emerging during the course of the FGDs.



Procedure

FGDs began with discussion of the study purpose, after which participants provided written informed consent in their language of choice (English, Swahili, or Dholuo), which included consent for audio recording of the discussion. Each participant was assigned a number instead of name to protect confidentiality (denoted in the quotes, e.g., Girl 3). The discussion was carried out in the participants’ preferred language. The FGDs were transcribed verbatim and any Dholuo or Swahili was translated into English. A female Kenyan moderator (EA) with prior experience in conducting FGDs led each discussion, with a male notetaker used for discussions with men, and a female notetaker for FGDs with AGYW. The moderator is also knowledgeable about the socio-cultural context of the study setting and community. The FGDs were conducted in a central location (e.g., community hall or church) and lasted 1.5–2 hours. Some of the AGYW brought their children, but no other members of the public were present.



Analysis

The transcripts were originally reviewed and compared against the original audio for accuracy by the moderator. Transcripts were analyzed using NVIVO version 12 Pro Software. Then, because we wanted to develop nuanced understanding of specific themes that arose from our previous analysis, we adopted a deductive approach. This involved mining the data a priori for content pertaining to pregnancy, abortion and family planning. From then, a thematic analysis ensued (23). Any relevant content from our transcripts that fit under one or more of these headings were coded. Codes were then grouped together where relevant and if applicable, the codes were reassigned with a new name. When all relevant data were coded, the refined groups of codes were assigned to one or more of the four themes we identified. A narrative framework was written around the codes/themes to reflect the emergent findings, with further analysis including comparing and contrasting participant views both within and across the genders and the individual FGDs. Repetition of opinion and experiences, language used – expression and tone, group dynamics were also noted. As the narrative progressed, key quotes were added to illustrate the points made. A reflexive process completed this analysis whereby the raw transcripts were revisited to ensure key quotes were not taken out of context, that the narrative comprised a fair representation of participant views, and that no salient points had been missed. Team members who were familiar with the transcripts (EA and SY) read the resulting narrative as a quality check suggesting minor amendments where appropriate.




Results

Eleven FGDs were conducted with 107 participants: six with AGYW (n = 54) and five with community males (n = 53). All participants were of Luo ethnicity with the exception of one Luhya male. (Participants’ characteristics are summarized in Table 1. Distribution of FGD participant characteristics).



TABLE 1 Distribution of FGD participant characteristics.



	Focus group characteristics
	AGYW, N = 54
	Community Men, N = 53



	Number of participants
	Duration
	Number of participants
	Duration





	FGD



	FGD 1
	11
	2 h, 11 min
	11
	2 h, 15 min



	FGD 2
	8
	2 h, 17 min
	12
	2 h, 15 min



	FGD 3
	11
	2 h, 50 min
	10
	2 h, 38 min



	FGD 4
	10
	2 h, 0 min
	12
	2 h, 0 min



	FGD 5
	8
	2 h, 10 min
	8
	2 h, 30 min



	FGD 6
	6
	2 h, 22 min
	
	



	Participant Characteristics
	n (%)
	n (%)



	Mean age (range)
	20.9 (18–24)
	27.1 (19–41)



	Married
	4 (7%)
	25 (47%)



	Has children
	13 (24%)
	29 (55%)



	Currently in school
	24 (44%)
	1 (2%)



	Occupation (not mutually exclusive, some men had multiple jobs/occupations; AGYW had to report this as employment outside of home chores)
	6 (11%)
	53 (100%)



	2 (4%) Farming
	31 (58%) motorcycle taxi



	1 (2%) Hotel work
	13 (25%) Fisherman



	1 (2%) Salon
	8 (15%) Miner



	2 (4%) Shop attendant
	2 (4%) Farmer



	
	3 (6%) Businessman



	
	1 (2%) Artisan



	
	4 (8%) Mechanic







Results were grouped under 4 themes: (1) Fear, responsibility and blame; (2) Drivers of abortion; (3) Accessing an abortion; (4) Family planning including condom use.


Fear, responsibility and blame

Girls’ narratives revealed unintended pregnancy to be a prevailing fear for them and their peers, whilst the men feared being blamed for their pregnancies. The anxiety for each group stemmed from the social ramifications and reactions from the community towards them.

The visibility of a pregnancy would display to everyone that a girl had been sexually active. Girls and men observed: ‘With pregnancy you will be seen’ (Girl 7 FGD 5); ‘Pregnancy gives out evidence that you really did it’ (Girl 4 FGD 3); ‘Pregnancy is visible to everyone and you cannot hide’ (Male 8 FGD 2). The feared consequences of pregnancy for the girls were harsh reactions from parents, including the possibility of being thrown out of the home, and humiliation and shame stemming from community judgement, including neighbours, elders or peers.

While acknowledging pregnancy could lead to school dropout, few participants spoke of the long-term consequences of a pregnancy. Considerations such as ‘the baby will remain in your life forever’(Girl 1 FGD 6) or ‘at times there was no food, now if you get pregnant you would add more burden…you will be hungry together with the baby’ (Girl 5 FGD 6) were rarely expressed, in contrast to the sentiments throughout the discussions of how the community condem the situation:


‘They only fear getting pregnant and HIV, only that can destroy their reputation in the village. You know you can have a disease, and you remain calm but with pregnancy it’s something that develops and everyone gets to observe it and some men will laugh at you’. (Girl X FGD 2)




‘There are two types of fear, one is from family because you are afraid of what your mother and father will say. Second is community, you know how people in the community are mouthy. So you sit down asking yourself “what will so and so say”, so you will have that fear’. (Girl 8 FGD 3)



When discussing the consequences of sex, girls’ narratives indicated that they were considerably more concerned about pregnancy than STIs and HIV, frequently using this analogy to demonstrate their anxieties.


‘They had more worries because the scariest thing for a lady is getting pregnant. In fact, better she gets infected by other diseases but not pregnancy’. (Girl 5 FGD6)




‘Nowadays it is being said that HIV is just a normal disease. They just take medicine and life continues. Now they only afraid of pregnancy but not HIV’. (Girl 2 FGD 4)



It was rare to hear a different opinion, the following atypical of a girls’ reaction:


I feel it is better to have a pregnancy instead of STI. According to me, in pregnancy you will carry it for 9 months and give birth and people will love the baby. And for the disease you will have it and will be affecting you. Sexually transmitted disease will eat you up, but pregnancy when you give birth you are done with it’. (Girl 8 FGD 3)



As well as noticing and commenting on the high rate of pregnancy and negative community views, the men were aware of potential consequences if they were held responsible for being the father to a schoolgirl pregnancy. However, they did not speak of concern for the girl and the consequences for her or her offspring.


As for us we also get a lot of money by the lake, so you can buy them anything they wish for. There are rules at the beach and mostly fishermen are a bit scared. It was decided that if you are found defiling a schoolgirl then you are liable for punishment by imprisonment for jail term not less than 20 years. This has made them fear the young school going girls’. (Male 8, FGD 2)



Men repeatedly complained that they were being blamed, voicing that their group of peers (i.e., as boda boda drivers, or fishermen for example) were unfairly held liable, and sometimes even apprehended for impregnating schoolgirls, but believed others such as girls’ schoolmates or teachers to be the culprits.


‘What you are saying that a schoolgirl when she gets pregnant or when she drops out of school it is a boda boda guy or the person who work in the lake/fishermen. It is not the truth. You can find that even in school she can be made pregnant by a teacher or even farmer it is not a must but it is a person working in the lake or boda boda guy’. (Male 9 FGD 2)



Nonetheless, men repeatedly spoke of their own and their peers’ sexual relations with young girls. One man also included the girls’ parents in his blame saying:


‘Even the builders could impregnate a child, not to mention teachers. But then I do blame the parents for their complacency because once their child has been defiled, they should take an immediate action. Instead, they would negotiate with the perpetrators because of greed for money. Personally, I have been in a relationship with a girl to an extent that I even shower the mother with gifts and money, but I later ended the relationship before late. So parents do not take the responsibility’. (M: How did you collude with the mother of the girl?) ‘I mean whenever she leaves her house she comes back with a packet of sugar. Suppose the father passed away and their financial situation is not that good. So I could take the girl out in the watch of the mother in the night, we could even exchange pleasantries with the mother before I leave with her daughter at that time of the night. This would continue until the girl gets pregnant thereafter the mother is unable to take any action against that’. (Male 11 FGD 4)



Girls corroborated that whilst boda boda operators and fishermen were responsible for many of the pregnancies, other actors included their male peers or older men, including sponsors. Girls’ statements about this were matter of fact attaching no sense of the blame that had emerged from the men's narratives.

Three of the men's FGDs noted that their professional organisations work to ensure members act appropriately and threaten legal action if a member was known to engage in sex with a minor. As one participant explained:


‘Among all the sectors, I would tell you that boda boda has the toughest laws of all. One, as for the stage where I operate, we have very stringent laws, one of them being you cannot speak to any girl in uniform. Two, since we know each other by names, if I find any of us having an affair with a schoolgirl it is my responsibility to disclose to the whole team so that he could face the recommended punishment. For example, in our stage we would take you to the police once we have confirmed that it is true that you are violating children’s rights. We would take you to the police or children’s department so that an action could be taken against you and this has made the boda boda not to be perpetrators in such cases’. (Male 12 FGD 4)



That work organisations consistently reacted to protect girls against defilement was contradicted in another discussion by a participant describing closing of rank to protect a fellow member of their organization. He stated:


‘It’s only that if it is a village mate as you asked in the group if he gets a girl pregnant, what we do is to cover it and say that the snake has entered the guard. For this one we can cover up ourselves and say that the snake has entered the guard so that I don't disclose someone there’s nothing like somebody has done something so it is a must cover up for ourselves so that this matter doesn't reach the elders or even the authorities so we have to cover so if we are here and we are all villagers’. (Male 10 FGD 1)



He then went on to explain that if the man was an outsider, then of course those in the organization would expose him. There was some mention by men, and corroborated by girls, that some men deny responsibility for a pregnancy, particularly if they are married, sometimes citing that the girl had other partners who might be responsible. Girls also acknowledged that in some cases they may not know who was responsible.


‘The issue about pregnancy brings a lot of complications more so when you have sponsored the lady for so long then unfortunately or fortunately, she becomes pregnant. Sometimes this happens when you are already married, she reports it and tells you that she is keeping the pregnancy because it is yours, she is going nowhere because it’s yours and she is going to stay with you. When she has told you such words and you have a family on the other side which doesn’t know anything between you and the lady, it is going to start stressing you out that if the lady gives birth, it is your responsibility, and this can result in chaos in your family. So that’s why people tend to neglect a lady when they become pregnant’. (Male 7 FGD 5)





Drivers of abortion

Along with a perceived rise in pregnancy came the viewpoint that the number of abortions among AGYW also rose. Abortion was perceived as a very common outcome during this time. Some participants believed abortion was more common than continuing with a pregnancy.


‘There is a percentage that aborted because they became pregnant unexpectedly and sometimes, she got pregnant and doesn't want you to know about it. Most of the ladies I see get pregnant carrying to delivery is always a last option, and she has the ability to remove it, she can just abort it’. (Male 5 FGD 5)



In the discussions around abortion, the social ramifications of pregnancy again emerged prominently. Discussions indicated that it was the pregnancy itself that was shameful or embarrassing, rather than having the abortion, and ultimately the driver to seek an abortion.

Other reasons for having an abortion included pressure from the partner, or denial that he was responsible for the pregnancy, both acknowledged by AGYW and men. Similarly, both spoke of girls having multiple partners and consequently might not know who the father was. Young age and feeling incapable of motherhood, or just to be labelled as a mother was also cited by girls, as was wanting to continue their education. Rarely did girls mention the financial burden that continuing a pregnancy would bring, whilst men also did not appear to consider this’.


‘Some also looked at the background of the family, now maybe you don’t have much in your home, so they feel they should do abortion to avoid the high cost of life’. (Girl 1 FGD 6)



The following quotes highlight various reasons for abortion raised in the girls’ discussions, very little emerged on reasons for abortion in the male FGDs.


‘Then those who were aborting, some were doing that because they didn’t know who got them pregnant, sometimes the parents are strict and cruel, maybe if you go to report that you are pregnant you could be chased out of the house, you just decide to look for money to remove it or maybe the person who got you pregnant has told you to abort the pregnancy’. (Girl 3 FGD 5)




‘More [had an abortion than continued with pregnancy] because in the situation that the lady has many boyfriends and at the point of getting pregnant she couldn’t trace who is particularly responsible. And also, among the boyfriends none could also be willing to step up towards taking responsibility about the pregnancy. Most of them could deny being responsible. The situation would even get worse if the parents are very cruel, especially if she has to tell them that she is pregnant. This was something that really disturbed them’. (Girl 6 FGD 2).




‘Some people feel that they are still young, and they can’t be mothers… they feel that being called the mother of so and so does not sit well with them’. (Girl 5 FGD 6)





Accessing an abortion

Participants, both AGWY and men indicated abortion was mainly accessed through private hospitals, either clandestinely via a doctor1, traditional healer, herbalist, or village elder or, cited more frequently, self-induced. Assistance from a pharmacist and a community health worker were mentioned in one instance each. While we did not comprehensively ascertain how girls selected the abortion approach, discussions highlighted cost, confidentiality, and effectiveness, with no clear pattern emerging. The price for abortion conducted through a hospital or doctor was mentioned as 3,000–5,000 Kenyan shillings (KSH; ∼$25–$38 USD). Herbalists/traditional healers were reported as somewhat lower cost, at approximately 2000 KSH (∼$15). A few noted that cost impacted choice of provider. Participants also mentioned that doctors or healers could set the price on an individual basis, suggesting this may take into consideration the length of gestation, but could be performed for free depending on negotiations.


‘What I know is that four thousand shillings for that thing, mostly for the doctors who do it backdoor’. (Girl X FGD 5).



Private hospitals were preferred over public hospitals as they were perceived to offer more confidentiality, and in some instances were nearer in proximity to AGYW homes. Parents, in particular mothers, were more likely to direct their daughters to private hospitals sometimes keeping this a secret from their husbands. One man reported ‘Babas [fathers] are clean’further explaining: ’some men are very cruel, so the woman fears the husband coming to realize that their daughter is pregnant. That makes women contribute, and sometimes she is also against it but it forces her to take her daughter to be done for abortion so that the father never comes to think about it’. (Male 1 FGD 5).

Girls described that they accessed doctors for abortion services secretly through their local networks, e.g., referral from a traditional healer. Sometimes girls who had previously sought abortion services directed their peers to them.


‘Most often, if you had a friend who had an abortion they would share with you their story, where and how they did it. After which if they did it in the hospital, they would take you to the doctor to assist you with that’. (Girl 3 FGD 2)



Generally, doctors’ services were not widely known ‘it is done secretly because the girl may die then the doctor may get into problems’ (Girl 4 FGD 6) hence ‘I don’t know how they do it in hiding but they do’. (Girl 4 FGD 4)

Herbalist and traditional healer services were often mentioned, although little detail was forthcoming about how they were accessed, how pregnancy was terminated, nor the success this method had. Conversely, many girls detailed personal and peer accounts of self-induced abortions. One girl admitted ‘I took nine coartem tablets, I took tea leaves, I drunk concentrated juice but right now the baby is walking (Girl 5 FGD 5). Girls detailed a variety of methods to induce a miscarriage, including ingesting: boiled water with concentrated tea leaves, ‘quencher’ [undiluted juice], ‘Omo’ [washing powder], ‘Coartem’ [Malaria treatment], ‘Jik’ [bleach], Panadol [pain killer] or wines and spirits. These substances were mentioned multiple times, giving the impression they were frequently discussed or used. Men similarly spoke of these substances as abortifacients, although none spoke of assisting in an abortion attempt (nor did we probe on this). FGD conversations turned to failed abortions, with both girls and men frequently telling of cases where an attempted abortion became an emergency or lead to death.


‘She was just our age mate, form four during the time of Corona, so she went to visit her boyfriend, then she became pregnant. On coming back the parents became harsh, so she felt that the only way is abortion. She took traditional medicine in excess, so she bled and died’. (Girl 3 FGD 6)




‘Yes, there is one in Ndori here who tried to do abortion but it was late. The embryo had already formed, the attempt went wrong, only the legs came out and she had to be rushed to hospital before she died’. (Male 1 FGD 5)





Family planning including condom use

Despite the pervasive anxiety of a pregnancy for girls, there were opposing views about using family planning methods: many girls and men were against it, although others felt it was useful. Two key reasons emerged in the argument against family planning. A number of participants, both AGWY and men, voiced that family planning use led to disinhibition, enabling girls to be free to have sex or to think of having sex.


‘It cannot help [education], when she is on family planning she will only think of having sex. When she is free she will have sex because she knows no one will know so issues of education will be little’. (Girl 8 FGD 3)




‘Family planning increases the urge to have sex and she could sleep with a man even twice a week. Those who are not under family planning could even stay for a month without sex. Family planning could lead someone to contracting diseases like STI or HIV/AIDS. Family planning is a bad thing and it should be abolished completely’. (Male 2 FGD 2)



Whilst a few participants spoke of various genuine side effects, such as heavy bleeding or headache, more commonly others, both girls and men, told of family planning methods likely causing sterility or future fertility problems. They perceived therefore that it should not be used until after a girl had given birth, or was married and had a family to ‘plan’ for. In this respect they distinguished family planning methods as different to methods of contraception such as the condom which was used to prevent an immediate pregnancy.


‘Family planning have their side effects as in it will reach a point or in life that you may want to have children and you were on family planning and it eats up the ova so when it reaches that point you are trying to conceive but you are unable to, so whom will you blame and yet it is you who destroyed your life’. (Male 3)



Those in favour of family planning (fewer in number) felt that preventing pregnancy was good, it reduced worries, facilitated education, or, as one girl mentioned, prevented heavy bleeding.


‘According to me I think it’s a good thing because it helps prevent cases of a girl getting pregnant and they can complete their studies and relieve their parents of the responsibility of taking care of their kids as they get back to school. And minimizes cases of school dropouts’. (Girl 3 FGD 2)



One man summed it up using two sides of the argument:


‘Ok, everything that has an advantage must also have its disadvantage. One of the advantages of that thing, the embarrassment that would have come to the family that the daughter of so and so got pregnant, it has cleared. Then if the lady was also going to school, it has prevented her from being a laughingstock in the event that she got pregnant. But the disadvantage that I hear it has is that it spoils the uterus such that one after being married she can’t easily conceive and reproduce because of the effect of the drug on the, kindly help me those who went to school [laughter] uterus something like that’. (Male 6 FGD 5).



From the narratives it was clear some girls used family planning methods, talking of ‘being injected’ (no other method was mentioned). Just one girls’ FGD and one male FGD mentioned the morning after pill, Postinor 2, known locally as ‘P2’. Some participants in the girls FGD disclosed they had never heard of P2 prior to the discussion.

When discussions turned to the use of condoms girls and men alike spoke negatively, many preferring not to use them. Frequently cited by both girls and men as causing stomachache in girls, other side effects such as allergy or itching were mentioned, as was preference for sex ‘skin to skin’. A couple of men stated ‘I don’t know how to use them’.


’Some do complain that if they use condoms it gives stomach ache or complications at the bottom of their belly’. (Girl 3 FGD 2)




‘Others say, once someone uses condom it is not sweet. Then there are those boys who if are your boyfriend may have that mentality of “I cannot use condoms, if I use it infects me, or maybe gives me blisters” eeh, things like that’. (Girl 4 FGD 2)



Of the few males who used or spoke positively of condom use, this seemed to be for their own protection. No mention was made of using condoms to prevent men from infecting girls with sexually transmitted infections.


‘First, we don’t know who these girls are. You cannot sleep with a girl without a condom. You should put on three at once because some of these girls have syphilis (Male 10 FGD 3)




‘I prefer we use condom. It is not good to have unprotected sex with someone other than your wife because they may be sick. So I prefer using It’. (Male 2 FGD 3)






Discussion

This paper chronicles narratives from girls’ and men's discussions exploring AGYW and community males experience and perceptions of pregnancy, abortion and family planning. Findings highlight the acute fear girls have of falling pregnant, while at the same time maintaining negative attitudes towards family planning and condom use. We document the drivers of the perceived high numbers of abortions among AGYW during this time, along with methods adopted and subsequent outcomes. We also capture men's perceptions of their role and responsibility in relation to sexual activity and unintended pregnancies among AGYW.

One striking observation from the girls’ narratives were the repeated accounts of their fears of pregnancy. This appeared to be a predominant anxiety shadowing their daily lives, with two key aspects to this fear. Firstly, the fear generally was not related to a burden of early motherhood but primarily about how ‘others’ would vilify them for being pregnant, a situation also reported by Miller et al. (24). In Kenya traditional and religious values still prevail, including sex being for reproductive purposes only, premarital sex is frowned upon, with abstinence promoted in schools. These norms lead to a culture that maintains a silence around issues of sexuality and sexual behaviours (25). Additionally, Kenyan society is hierarchically structured, and patriarchy remains part of the social fabric. Village Chiefs and elders, still predominantly male (26), are respected and influential in public governance at grassroots level, including over domestic issues amongst villagers (27). Further, Kenyan society is collectivistic with the population highly interdependent on their social and extended family circles. Hence others’ views are seen as critically important. This sociocultural context likely explains why girls’ primary concern is others’ response to their pregnancy. Sustained efforts by those influential in Kenyan society, including policy makers, religious, health and education leaders, chiefs and elders need to drive immediate and positive change to educate and promote informed and safe sex. Without this, condemnation from others will remain a fear for girls, causing barriers to service access, early pregnancy, and unsafe abortion.

Despite the pervasive fear of pregnancy, AGYW voiced that family planning was undesirable. Their narratives mirror findings from our quantitative survey of the broader CaCHe cohort: girls reporting sexual activity, hormonal contraceptive use was just 7.6% at baseline, reaching 21.6% at 48 months. However, the majority (61%) of girls reporting hormonal contraceptive use had experienced a prior pregnancy. The most commonly reported method was implant (46% of hormonal contraceptive users), followed by 31% using the injectable, with the remainder reporting birth control pills (data not shown). The small body of literature describing high pregnancy rates during the COVID-19 pandemic in Kenya attribute this in part to restricted access to family planning and peripheral services as well as stock-outs of supplies (28). This was not raised in any of the narratives from our participants; instead, it appeared that SRH service restrictions during the pandemic had minimal effect because of low demand for contraception. In trying to unravel the incongruency that contraceptive use is uncommon, while the fear of pregnancy is immense, it seems that negative perceptions around contraception, such as causing infertility and suggesting sexual promiscuity were the strongest factors preventing use. The view that FP leads to behavioural disinhibition has been reported in in Hakansson et al's survey of teachers and peer-counsellors in Kenya (29). Family planning was not seen as suitable for girls but deemed appropriate only for those who were older, married and planning to have a family, or should only be used after a woman has already given birth, as it was perceived to cause infertility in a nulliparous girl. Although the Kenyan government officially supports CSE (30), abstinence is commonly taught (31) despite evidence that this approach is ineffective and risks short- and long-term harms to AGYW and their offspring (32). Lastly, both girls and men did not like using condoms, a common barrier to condom use globally (33, 34). Findings from our study, along with other literature reflect a continuing vital need to educate AGYW and men, along with the wider community, towards realistic and factual information about modern contraception allowing rational and considered decisions to be made by individuals and their partners.

There was relative lack of concern for being infected with HIV or other STIs compared to pregnancy. This phenomenon, also reported by Miller et al. (24) and Daniel et al. (35) in Kenyan studies, manifests as a cause for concern particularly in this region where HIV rates are high, affecting 21% of adults in Siaya county (36). HIV continues to be the leading cause of mortality amongst female adolescents in SSA (37). Narratives from our participants and those of Miller et al. (24) indicate this phenomenon of comparison is relative to the visible nature of pregnancy which brings condemnation and shame, whilst living with HIV or other STI can likely go unnoticed without confirming sexual activity, important to the AGYW in our population. Participants also generally expressed confidence that treatment is available and effective for HIV and STIs, a testament to treatment scaleup (38). Nevertheless, in Kenya, AGYW continue to become infected with HIV at a disproportionate rate, have the lowest knowledge levels of prevention of mother to child transmission, lowest levels of Pre-Exposure Prophylaxis (PrEP) use, and highest levels of self-reported STI symptoms compared to older women (21).

Given the impoverished setting and the legal status of abortion in Kenya, while girls frequently spoke of their own or their peers seeking to terminate a pregnancy, barriers to accessing services with a skilled provider were primarily costs and fear of legal repercussions. Therapeutic abortion is legal to preserve life in Kenya, but women and girls are discouraged from seeking care, face harassment and even prosecution, while healthcare workers also face intimidation when providing such services (39). Contrary to other studies (40) there was no mention of abortion services being more difficult to access because of COVID-19 restrictions, and while we did not question this directly, it may stem from lack of demand of official services with reliance on clandestine social networks due to reasons stated above. Ultimately our participants reported that girls had little recourse but to access either illegal covert services from a clinician, at risk to both them and the provider, or to attempt an unsafe abortion without any medical supervision. Based on our participants’ perceptions, our results suggest a high number of girls may have been, and will continue to be, at risk from unsafe abortion practices until both legal and financial amendments are made to abortion service provision in Kenya.

Many studies abound with data regarding the psychosocial impact of abortion stigma (29, 41). However, our participants spoke more about the stigma of pregnancy. They spoke of pressure from parents, usually mothers, and boyfriends and sex partners, and their own specific reasons for not wanting to continue with the pregnancy. We were struck by the frequency and normalcy by which girls talked openly about having or attempting an abortion. This was unexpected as abortion is traditionally a hidden taboo and those seeking abortion risk discrimination and social exclusion, including from their own peers. Whether this represents a lasting or temporary reaction in these girls’ views on abortion, made more necessary or permissive by the pandemic and subsequent increases in pregnancies, there is need of continued and broader evaluation, pursuing perspectives from parents and healthcare providers. The long-term effects of increased numbers of girls experiencing abortions are, as yet unknown. Quantification using tools like the Demographic Health Survey would allow population level capture and representativeness, but respondents may be likely to underreport socially censored behaviour (42). It is likely mixed methods studies combined with indirect surveillance (e.g., abortion complications, confidante approach, list experiments) (43) will be most effective at gaining further insight into the scope and nature of abortion among AGYW in Kenya, and other places where it is criminalized, restricted, or highly stigmatized.

Some abortifacients that girls and men commonly spoke of would not result in the termination of a pregnancy (e.g., taking the antimalarial drug Coartem), and aligned with the frequency with which girls talked about failed abortions. Despite the abundance of literature on abortion, there is a paucity around failed abortion. The few studies undertaken (44, 45), suggest those who suffer one are more likely to display lack of maternal instinct and experience poor mental health consequences. Qualitative study by Oluseye et al. (46) in Nigeria where abortion is also illegal, found participants suffered from the stigma of being a young unmarried mother, as per the fears of our own participants. Unlike our participants they spoke about their experience of failed abortion, with emotion, stigma and distress being evident in their narratives. The difference in the narratives as compared with our participants may be due to our gathering of data through FGDs rather than individual in-depth interviews (IDIs) which may have facilitated deeper questioning, probing and privacy to unburden without a group of peers who may judge. The IDIs in the Oluseye et al. study (46) were done retrospectively involving a time span which may have given both a long-term perspective and maturity of participants. The non-emotional discussion among our participants may reflect the recency of experiences, or a current state of ‘normalcy’ post pandemic. Further research is key to understand the physical and psychological consequences of those who undergo a failed abortion, to prevent and mitigate short- and long- term adverse impacts to AGYW and their offspring.

Underlying these narratives our interviews with community men brought to light some contradictory views and behaviours. For example, among the few men who voiced using condoms, they noted needing them to prevent girls from giving them infections, without considering girls’ risk of contracting STIs and HIV. Sexual double standards have been described in the literature, identifying some sexual behaviours as acceptable for men, but not for women or girls who are then vilified (47). Another example includes the sense of injustice some men expressed in being blamed for impregnating AGYW in the community while admitting to having sex with them. We note this was not all men and that these accounts were not challenged in the discussion groups. Within a male environment, participants may have felt compelled to display a more masculine or male hegemonic attitude than had we interviewed them individually. This may be a limitation of using FGDs to collect data and where men (and girls) may prefer to acquiesce with the dominant views. Equally this may stem from the patriarchal setting where our study was set, with men at ease with gendered attitudes being the norm (48). Using a female moderator may have influenced the discussion, either tempering stated views or possibly inciting them. It may therefore have been useful to undertake some discussions led by a male moderator to assess any gendered moderator effect. Another potential limitation include that participants were asked to recall phenomena from during the COVID19-related school closures, which ended approximately 15–18 months prior to these FGDs, and thus sentiments may have changed in retrospect.



Conclusion

In this region of western Kenya girls will remain at high risk of pregnancy and unsafe abortion until community attitudes and knowledge are challenged. AGYW and men need to be provided with information and education to dispel myths and misinformation regarding contraception use and family planning methods, and address inequities in gender norms. Safe, legal and affordable abortion needs to be provided. Participant follow-up is required to assess long term physical and psychological consequences of the high number of pregnancies and abortions, particularly amongst those who had a failed abortion.
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Background: Vocational high school students in China exhibit higher rates of sexual activity than their academic counterparts; however, existing studies predominantly focus on college populations, leaving a critical gap in longitudinal data tracking the evolution of sexual knowledge and behavioural patterns among vocational students. This study aimed to evaluate changes over time in sexual safety knowledge, STIs/HIV and reproductive health-related sexual behaviours among boys who have had sex in Chinese vocational high schools.



Methods: In 2015 and 2021, an anonymous survey was conducted separately using the same questionnaire and survey method among students in Years 1–2 of the same vocational high school in a district of Zhejiang Province. The results of the two surveys were compared using univariate analyses, and multivariate analyses.



Results: In 2015 and 2021, 180 and 90 male students, respectively, had ever had sex, representing rates of 17.44% (180/1,032) and 8.49%(90/1,060). The results of the multivariate analysis showed that, in 2021, those who knew that sexual contact was the main mode of HIV transmission(OR = 14.14, 95% CI: 7.16–27.92), knew that contracting an STI increased the likelihood of HIV infection (OR = 7.83, 95% CI: 4.30–14.29), and knew that condom use could reduce both STIs(OR = 33.51, 95% CI: 15.08–74.49) and HIV infection(OR = 16.77, 95% CI: 8.58–32.76) were significantly more prevalent than in 2015. Furthermore, students who had received sex and STI/HIV prevention education and rated it as "good" (OR = 5.62, 95% CI: 2.72–11.64), who believed they could confidently refuse sex without a condom(OR = 1.95, 95% CI: 1.14–3.32), and who reported consistent condom use(OR = 2.27, 95% CI: 1.21–4.25) were also more prevalent in 2021. Use of contraception methods such as condoms(OR = 2.76, 95% CI: 1.50–5.09), the pill(OR = 2.42, 95% CI: 1.35–4.35), extracorporeal ejaculation (OR = 1.77, 95% CI:1.02–3.09), and the safe period(OR = 2.22, 95% CI: 1.22–4.04) also increased significantly. However, the proportion of students who had their first sexual relationship with a non-regular partner decreased(OR = 0.47, 95% CI: 0.24–0.93).



Conclusion: The participants' knowledge of safe sex and sexual behaviour improveed between the two surveys. However, these positive changes have not had a significant enough impact to prevent STIs/HIV transmission and reduce pregnancy. Further efforts are needed to ensure that these changes lead to effective STIs/HIV prevention and reduction among students.
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vocational high school, male students, safe sex knowledge, sexual behaviour, change





Introduction

Adolescence is a unique period during which young people develop behavioural patterns that can either protect their own and others' health, or expose them to present and future health risks (1). Adolescent sexual health and sexually transmitted infections (STIs) are major global public health concerns. Adolescents' sexual attitudes, behaviours and health risks are evolving, their sexual and reproductive health needs are more pronounced than those of adults because they are more likely to have multiple concurrent sexual partners, and are less likely to use condoms than other age groups. They are also more physiologically vulnerable due to cervical immaturity, and less likely to seek healthcare than adults. In general, STIs are on the rise among adolescents worldwide, although HIV infection and unintended pregnancy among adolescents are declining, they still require great attention (1, 2).

In recent years, the sexual attitudes and behaviours of Chinese adolescents have changed significantly due to the acceleration of socio-economic development and information dissemination (3). China's HIV epidemic surveillance data shows that the HIV epidemic has spread to schools, with an increasing number of cases among high school students (4). The incidence of STIs, including HIV infection, has also increased significantly among adolescents (5). Students at vocational high school (VHS) face higher sexual health risks due to their specific educational background and social environment, and they engage in sexual behaviours at significantly higher rates than regular high school (RHS) students (6–10). For instance, a survey in Zhejiang Province revealed that 10.8% of VHS students had engaged in sexual behaviour, compared to 5.8% of RHS students (8). VHS students are more likely to have non-regular sexual partners, and to have had more sexual partners, which increases their risk of contracting STI and HIV infection (11). In addition, unplanned pregnancies and abortions among VHS students are also worrying, with about 3/4 of abortions among high school students being performed by VHS students (11).

VHS students receive relatively little sexual health education (6, 12), and a significantly lower proportion receive sex education from their parents than RHS students (12). VHS students also differ from RHS students in terms of their sexual knowledge and awareness of safe sex practices. Studies have shown that VHS students have lower levels of knowledge regarding HIV transmission (7, 9, 10, 12), reproductive health (10, 12) and STI and HIV prevention (6) than RHS students. VHS students viewed more pornographic material and were more likely to have positive attitudes towards high school students' sexual behaviour than RHS students (7, 10). This knowledge gap may lead VHS students to be less aware of the consequences of sexual behaviour and to take fewer protective measures, thereby increasing their risk of contracting STIs/HIV and unwanted pregnancy.

A through understanding of VHS students' sexual behaviour, knowledge and sex education needs is crucial for developing targeted interventions to prevent the spread of STIs/HIV and unwanted pregnancies. This study aims to identify changes in VHS students' sexual behaviour and knowledge, and to evaluate the effectiveness of sex and STIs/HIV prevention education in recent years. This will be achieved by comparing and analysing data from a study conducted among VHS students in Zhejiang Province in 2015 and 2021.



Methods


Study design, location and participants

A cross-sectional survey was conducted in a VHS school in the central region of Zhejiang Province, China, in 2015 and again in 2021 using the same questionnaire. Zhejiang Province, located in the eastern coastal area of China, is a developed region that has experienced rapid economic growth, with its per capita gross domestic product (GDP) increasing from RMB 68,569 in 2014 to RMB 125,043 in 2023 (13).

The inclusion criteria for the study participants in the 2015 and 2021 surveys were as follows: 1. Students in Years 1 and 2 who were studying at the survey school at the time of the survey; 2. Students and their parents who agreed to participate in the survey; 3. Students who did not have a mental health condition or other health problem that would prevent them from completing the questionnaire independently.



Sample size and sampling

Sample size estimations were based on the proprtions of sexual behaviour reported in the recent literature among VHS students in Zhejiang Province prior to the 2015 and 2021 surveys, using the formual n = Z2α × p(1-p)/d2, where Zα = 1.96, α = 0.05, p = reported proportion of sexual behavior, d = p × 0.15.

In 2013, the proportion of VHS students engaging in sexual behaviour was reported to be 10.81% (8). At least 1,468 subjects had to be recruited for the 2015 survey. In 2018, the proportion was reported to be 13.05% (9); at least 1,185 subjects needed to be surveyed in 2021.

In 2015, 2,196 Years 1–2 students were enrolled in the surveyed school, with 1,839 surveyed (1,032 males). In 2021, 2,051 students in both Years were enrolled, with 1,960 surveyed (1,060 males). Sexual behaviour was reported by 266(180 males) in 2015 and 128 (90 males) in 2021. This paper analyses the male students who have had sex.



Study procedure

Both the 2015 and 2021 surveys employed the same questionnaire and research methods in the same school. Both surveys were conducted in classrooms in April and May of their respective years. The investigators were teachers from the surveyed school and students from a local university. The research team provided the investigators with uniform training, covering the purpose of the survey, its methodology, and its requirements. The survey was aimed at all students in Years 1 and 2 at the school.

Prior to commencing the survey, the investigator explained its purpose, methodology and privacy policy to the students' guardians via the parents' WeChat group. This included information on how the questionnaire data would be used. It was made clear that only aggregated statistical data would be used, not personal data, and that no information from the students' questionnaires would be disclosed to school teachers, administrators or other students. Non-participation would not result in any disadvantages. This information was also provided to the students in class and included at the beginning of the questionnaire. After school, the students took the informed consent form home. After careful reading, it was signed by their guardians. During the formal survey, students sat one seat apart from each other. Having read the informed consent section at the beginning of the questionnaire, students indicated their agreement by ticking a box. Once completed, the questionnaire was collected by the investigator. The survey protocols were reviewed and approved by the Ethical Review Committee of the Zhejiang Provincial Centre for Disease Control and Prevention.



Study variables

In 2015, the research team developed a preliminary questionnaire based on a review of domestic and international literature (8, 14–16). This was continuously revised and improved through in-depth individual and group interviews with students from a VHS outside the study VHS and repeated discussions within the research team. The final questionnaire consisted of six sections covering general demographic characteristics, lifestyle and self-assessment, sexual safety knowledge, sexual attitudes, sexual behaviour and risk awareness, safer sex self-efficacy, exposure to sex education and STIs/HIV prevention education at school and assessment. The number of questions in each section was 9, 13, 13, 6, 16 and 5 respectively.

Engineering disciplines in the text include computer applications, network technology, electrical and electronic engineering, numerical control engineering, mould design and fabrication, electrical equipment maintenance and mechatronics; liberal arts disciplines include foreign trade marketing, finance and accounting, preschool education, and art and decoration.

A nuclear family consists of parents and their unmarried children, whereas an extended family consists of parents and their unmarried children, as well as other related family members. Being sexually active means that one of the sexual acts of vaginal, oral or anal sex has taken place.



Data analysis

Data from the two surveys in 2015 and 2021 were combined and statistically analysed using SPSS 23.0 statistical software. The χ2 test was used to compare statistical differences between the two surveys in the distribution of demographic characteristics, knowledge of safe sex, self-efficacy for safe sex, exposure to school sexual safety education, and sexual behaviour-related variables among students who had already had sex.

Variables with a P value <0.05 in the univariate analyses were used as dependent variables, and demographic variables such as year of survey, Year, major, family type, father's literacy, mother's literacy, family economic status and residence were included as independent variables in the corresponding multivariate logistic regression models. The variable for school stage of sexual initiation was also included in the logistic regression model for sexual behaviour-related variables to adjust for possible confounding. Odds ratios (OR) and 95% confidence intervals (CI) were used to describe the relationship between year of survey and the corresponding variables. A P value of <0.05 was used to indicate a significant difference.




Resluts


Characteristics of demographic change between the two surveys

The proportion of male students who were sexually active decreased from 17.44% (180/1,032) in 2015 to 8.49% (90/1,060) in 2021. Among thosee who were sexually active, approximately 47% were first-year students in both years (Table 1). The proportion of engineering majors dropped from 59.4% to 51.1%, while the proportion of students from nuclear families decreased from 76.1% to 64.4%. The proportion of fathers with a junior high school education or less fell from 64.4% to 48.9%, while the proportion for mother decreased from 74.4% to 58.9%. Most students(84%–87%) came from average or higher economic families, and most (71.1% –73.3%) lived at home.



TABLE 1 Demographic characteristics of the sexually active boys between two surveys.



	Variables
	2015 (n = 180)
	2021 (n = 90)
	χ2 value
	P value





	Year



	 One
	85 (47.2)
	42 (46.7)
	0.007
	0.931



	 Two
	95 (52.8)
	48 (53.3)
	
	



	Major



	 Engineering
	107 (59.4)
	46 (51.1)
	1.697
	0.193



	 Liberal arts
	73 (40.6)
	44 (48.9)
	
	



	Family type



	 Nuclear family
	137 (76.1)
	58 (64.4)
	4.315
	0.116



	 Extended family
	33 (18.3)
	26 (28.9)
	
	



	 The other
	10 (5.6)
	6 (6.7)
	
	



	Fathers' literacy



	 Junior high school/below
	116 (64.4)
	44 (48.9)
	6.014
	0.014



	 High school/above
	64 (35.6)
	46 (51.1)
	
	



	Mothers' literacy



	 Junior high school/below
	134 (74.4)
	53 (58.9)
	6.819
	0.009



	 High school/above
	46 (25.6)
	37 (41.1)
	
	



	Family's economic status



	 Average/rich
	158 (87.8)
	76 (84.4)
	0.577
	0.448



	 Poor
	22 (12.2)
	14 (15.6)
	
	



	Residence



	 School dormitory
	43 (23.9)
	21 (23.3)
	0.424
	0.809



	 Home
	128 (71.1)
	66 (73.3)
	
	



	 The other
	9(5.0)
	3(3.3)
	
	







The χ² tests indicated significant differences in parents' literacy levels (P = 0.014 for fathers, and P = 0.009 for mothers).



Characteristics of changes in safe sex knowledge, safe sex self-efficacy, and exposure to and evaluation of school-based education between the two surveys

Among sexually active boys, the proportion of students with key HIV/STI-related knowledge and positive attitudes increased significantly in 2021 compared to 2015 (all P < 0.05; Table 2): knowing that the main mode of HIV transmission is sexual contact rose from 27.8% in 2015 to 84.4% in 2021; understanding that contracting an STI increases the likelihood of HIV infection grew from 27.2%–72.2%; knowledge of condom use reducing STIs increased from 21.7%–90.0%; knowledge of condom use reducing HIV infection rose from 21.1%–81.1%; confidence in refusing sex without a condom increased from 43.9%–58.9%; and the percentage having received school-based sex and STI/HIV prevention education and rated it as “good” surged from 19.1%–55.0%.



TABLE 2 Characteristics of safe sex knowledge, safe sex self-efficacy and exposure to and evaluation of school-based education among sexually active boys between two surveys.



	Variables
	2015 (n = 180)
	2021 (n = 90)
	χ2 value
	P value





	The main mode of HIV transmission was sexual contact



	 Incorrect/Unknown
	130 (72.2)
	14 (15.6)
	77.411
	<0.001



	 Correct
	50 (27.8)
	76 (84.4)
	
	



	Contracting STI were more likely to be infected with HIV



	 Incorrect/Unknown
	131 (72.8)
	25 (27.8)
	49.805
	<0.001



	 Correct
	49 (27.2)
	65 (72.2)
	
	



	Condom use can reduce STIs



	 Incorrect/Unknown
	141 (78.3)
	9 (10.0)
	113.468
	<0.001



	 Correct
	39 (21.7)
	81 (90.0)
	
	



	Condom use can reduce HIV infection



	 Incorrect/Unknown
	142 (78.9)
	17 (18.9)
	89.220
	<0.001



	 Correct
	38 (21.1)
	73 (81.1)
	
	



	Confidently refuse to have sex without a condom



	 Not confident/Unsure
	101 (56.1)
	37 (41.1)
	5.403
	0.020



	 Confident
	79 (43.9)
	53 (58.9)
	
	



	Exposure to sex education and STI/ HIV prevention education



	 No
	70 (38.9)
	30 (33.3)
	0.794
	0.373



	 Yes
	110 (61.1)
	60 (66.7)
	
	



	Evaluation of sex education and STI/ HIV prevention educationa



	 Average/Need improvement
	89 (80.9)
	27 (45.0)
	23.097
	<0.001



	 Good
	21(19.1)
	33(55.0)
	
	




	aThe denominator is students who reported having been exposed to sex education and STI/ HIV prevention education, which was 110 in 2015 and 60 in 2021.









Characteristics of changes in sexual behaviour between the two surveys

Significant changes were observed in the sexual behaviors of the students in 2021 compared to 2015 (all P < 0.05; Table 3): first sexual relationship with a non-regular partner decreased from 29.4% to 17.8%; oral sex engagement rose from 37.8%–58.6%; anal sex prevalance increased from 11.7%–26.1%; consistent condom use improved from 17.8%–35.2%; condoms use for contraception grew from 52.8%–74.7%; the use of other contraceptive methods such as the pill (from 25.0%–45.9%), extracorporeal ejaculation (from 35.6%–52.4%), and the safe period (from 25.0%–40.7%) also showed significant increase.



TABLE 3 Characteristics of sexual behaviour among sexually active boys between two surveys.



	Variables
	2015 (n = 180)
	2021 (n = 90)a
	χ2 value
	P value





	School stage of sexual initiation



	 Junior high school/before
	71 (39.4)
	29 (34.1)
	0.697
	0.404



	 High school
	109 (60.6)
	56 (65.9)
	
	



	Partner type of first sex



	 Regular
	127 (70.6)
	74 (82.2)
	4.293
	0.038



	 Non-regular
	53 (29.4)
	16 (17.8)
	
	



	Sex of sexual partner



	 Female
	166 (92.2)
	79 (87.8)
	1.411
	0.235



	 Male/Both
	14 (7.8)
	11 (12.2)
	
	



	Ever oral sex



	 No
	112 (62.2)
	36 (41.4)
	10.314
	0.001



	 Yes
	68 (37.8)
	51 (58.6)
	
	



	Ever anal sex



	 No
	159 (88.3)
	65 (73.9)
	9.018
	0.003



	 Yes
	21 (11.7)
	23 (26.1)
	
	



	Number of sexual partner



	 1
	117 (65.0)
	55 (63.2)
	0.081
	0.776



	 ≥2
	63 (35.0)
	32 (36.8)
	
	



	Frequency of condom use



	 Never/sometimes
	148 (82.2)
	57 (64.8)
	10.008
	0.002



	 Every time
	32 (17.8)
	31 (35.2)
	
	



	Ever using condoms for contraception



	 No
	85 (47.2)
	22 (25.3)
	11.751
	0.001



	 Yes
	95 (52.8)
	65 (74.7)
	
	



	Ever using the pill for contraception



	 No
	135 (75.0)
	46 (54.1)
	11.629
	0.001



	 Yes
	45 (25.0)
	39 (45.9)
	
	



	Ever using extracorporeal ejaculation for contraception



	 No
	116 (64.6)
	40 (47.6)
	7.707
	0.010



	 Yes
	64 (35.6)
	44 (52.4)
	
	



	Ever using safe period contraception



	 No
	135 (75.0)
	48 (59.3)
	6.605
	0.010



	 Yes
	45 (25.0)
	33 (40.7)
	
	



	Pregnancy of female sexual partner



	 No
	168 (93.3)
	85 (97.7)
	2.252
	0.133



	 Yes
	12 (6.7)
	2 (2.3)
	
	



	STI diagnosis



	 No
	177 (98.3)
	88(97.8)
	0.102
	0.750



	 Yes
	3 (1.7)
	2 (2.2)
	
	




	aThe subject may not add up to 90 due to missing data.







Chi-square tests reveale no significant differences between the two surveys for the following variables: school stage of sexual initiation, sex of sexual partner, number of sexual partners, experience of pregnancy with a female sexual partner, and experience of an STI diagnosis.



Results of multivariate logistic regression analysis

A multivariate logistic regression model was established for each variable demonstrating a significant difference in distribution in the univariate analysis. After adjusting for demographic variables (year of survey, year, major, family type, father's literacy, mother's literacy, family economic status, and residence), the following factors exhibited markedly elevated odds ratios in 2021 compared to 2015 (Table 4): knowing that sexual contact is the main mode of HIV transmission(OR = 14.14, 95% CI:7.16–27.92), knowing that contracting an STI increases the likelihood of HIV infection (OR = 7.83, 95% CI: 4.30–14.29), knowing that condom use can reduce STIs (OR = 33.51, 95% CI: 15.08–74.49) and HIV infection (OR = 16.77, 95% CI: 8.58–32.76), believing that they would confidently refuse to have sex without a condom(OR = 1.95, 95% CI: 1.14–3.32), and having received and rated school sex education and STI/HIV prevention education as “good” (OR = 5.62, 95% CI: 2.72–11.64).



TABLE 4 Results of multivariate logistic analysis.



	Variables
	Adjusted OR(95% CI)a
	P value





	The main mode of HIV transmission was sexual contact



	 Incorrect/Unknown
	1
	



	 Correct
	14.14 (7.16–27.92)
	<0.001



	Contracting STI were more likely to be infected with HIV



	 Incorrect/Unknown
	1
	



	 Correct
	7.83 (4.30–14.29)
	<0.001



	Condom use can reduce STIs



	 Incorrect/Unknown
	1
	



	 Correct
	33.51 (15.08–74.49)
	<0.001



	Condom use can reduce HIV infection



	 Incorrect/Unknown
	1
	



	 Correct
	16.77 (8.58–32.76)
	<0.001



	Confidently refuse to have sex without a condom



	 Not confident/Unsure
	1
	



	 Confident
	1.95 (1.14–3.32)
	<0.014



	Evaluation of sex education and HIV/STI prevention education



	 Average/Need improvement
	
	



	 Good
	5.62 (2.72–11.64)
	<0.001



	Partner type of first sexa



	 Regular
	1
	



	 Non-regular
	0.51 (0.27–0.98)
	0.042



	Ever oral sexa



	 No
	1
	



	 Yes
	2.60 (1.47–4.60)
	0.001



	Ever anal sexa



	 No
	1
	



	 Yes
	2.65 (1.28–5.48)
	0.008



	Frequency of condom usea



	 Never/sometimes
	1
	



	 Consistent
	2.27 (1.21–4.25)
	0.010



	Ever using condoms for contraceptiona



	 No
	1
	



	 Yes
	2.76 (1.50–5.09)
	0.001



	Ever using the pill for contraceptiona



	 No
	1
	



	 Yes
	2.42 (1.35–4.35)
	0.003



	Ever using extracorporeal ejaculation for contraceptiona



	 No
	1
	



	 Yes
	1.77 (1.02–3.09)
	0.043



	Ever using safe period contraception*



	 No
	1
	



	 Yes
	2.22 (1.22–4.04)
	0.009




	aSchool stage of sexual initiation was further included in the multivariate logistic model to adjust for possible confounding.







Sexual behaviour variables demonstrating significant differences in the univariate analyses were further adjusted for school stage of sexual initiation in addition to demographic variables. The multivariate logistic regression analysis revealed that the following were significantly more prevalent in 2021 than in 2015: oral sex (OR = 2.60, 95% CI: 1.47–4.60) and anal sex (OR = 2.65, 95% CI: 1.28–5.48), consistent condom use(OR = 2.27, 95% CI: 1.21–4.25), and various contraceptive methods such as condoms use(OR = 2.76, 95% CI: 1.50–5.09), the pill (OR = 2.42, 95% CI: 1.35–4.35), extracorporeal ejaculation (OR = 1.77, 95% CI: 1.02–3.09), and the safe period (OR = 2.22, 95% CI: 1.22–4.04). However, the proportion of students who initiated sexual relationship with non-regular partners decreased (OR = 0.47, 95% CI: 0.24–0.93).




Discussion

The present study was conducted using the same questionnaire and survey methodology among students in Years 1–2 in the same school, six years apart. The study revealed positive changes in the rates of sexual initiation, knowledge, and self-efficacy regarding sexual safety, as well as in various sexual behaviors among boys who had already had sex in VHS.

From 2015–2021, there was a notable increase in the knowledge of the study population regarding the main mode of HIV transmission being sexual contact and the effectiveness of condom use in reducing STIs and HIV infection, with adjusted ORs above 14. Additionally, the understanding that contracting STIs increases the likelihood of HIV infection also improved, with an adjusted OR of 7.8. There was a significant increase in the proportion of students who received and rated sexual health and STIs/HIV prevention education at school as good. Schools are the main place for adolescents to receive sex education and education on the prevention of STIs/HIV (17, 18), and comprehensive school-based education can significantly improve adolescents' knowledge of sexual and reproductive health and STIs/HIV prevention, as well as reducing risky sexual attitudes and behaviours (17–19). National surveillance data for male high school students in the United States showed a decrease in the percentage engaging in sexual intercourse, falling from 47.0% to 32.0% between 2013 and 2023 (20). The 2021 survey results were significantly lower than the aforementioned US surveillance data in 2023 (20), lower than 9.0% (8) and 10.5% (9) of male students in Years 1–3 at VHS in this province, 9.3% of male students in Years 1–3 at RHS in Guangdong province (21), and closer to 8.7% of male students at RHS in Guizhou Province (22). This study reported a significant decrease in the proportion of students engaging in sexual behaviour, suggesting that VHS students are making better choices in this regard. Students with higher levels of knowledge about sexual and reproductive health and disease prevention tend to initiate sexual behaviour later (18, 23). We report a significant improvement in parental literacy among male students in 2021, and higher parental literacy is associated with delayed onset of sexual behaviour in their children (24, 25). However, the overall low level of parental literacy in the study suggests that there is a need to help students' parents to understand the importance of sex education and to master the correct methods, and to encourage them to have open and healthy communication with their children. This finding is encouraging, given that the literature reports that an association between early sexual intercourse and multiple sexual partners, unprotected sex, unwanted pregnancy, STIs and HIV infection (26–28).

The proportion insisting on condom use differed significantly between the two surveys. This may be related to the higher level of knowledge about HIV/STIs among study participants in the second survey and their perception that condom use can prevent STIs/HIV. Chinese literature reports that college students with higher levels of sexual and reproductive health knowledge are less likely to engage in unprotected sex (18), and Thai VHS students with high levels of HIV knowledge exhibit higher rates of condom use (29). The two surveys were conducted 6 years apart. During this time social perceptions and attitudes towards safer sex may have changed. A more open social climate may have made it easier for students to talk about and cope with safer sex, and may have led to a greater willingness to accept knowledge. The present study also reported a significant increase in the proportion of participants who said they could refuse unprotected sex, and a large body of literature has reported that self-efficacy and willingness to use condoms among adolescents is strongly associated with actual condom use (30, 31). To promote the implementation of safer sex behaviours among VHS students, it is necessary to increase levels of knowledge about STIs/HIV prevention and self-efficacy to refuse unprotected sex.

Although condom use increased significantly, the difference in the number of sexual partners between the two surveys was not statistically significant. Considering that the number of 2 or more sexual partners accounted for about 1/3 of the total, only 35% of condom use in the second survey failed to prevent the transmission of STIs/HIV among students. No significant difference was found in self-reported experience of STIs diagnosis among study participants, suggesting that changes in sexual behaviour are not sufficient to reduce the risk of STI and that there is a need for STIs/HIV prevention services for VHS students. Students use condoms mainly for contraception rather than for STIs/HIV prevention (11, 32). Therefore, sex education and STIs/HIV prevention education in schools should help students improve their ability to protect themselves during sex, strengthen the awareness of the role of condoms in disease prevention, and eliminate the stigma against condoms and promote students' initiative to seek access to condoms.

The proportion of students reporting ever using condoms, ever using the pill, extracorporeal ejaculation and the safe period all increased by 15% or more, suggesting that there has been a significant improvement in students' awareness of the use of these types of contraception. While there has been a considerable improvement in contraceptive use among students, the actual use of all types of contraception remains low, indicating the need for enhanced contraceptive education. Given the range of contraceptive methods available to students, the fact that this study only looked at the proportion of students who had ever used contraception, the uncertainty surrounding the effectiveness of ejaculation and the safe period, and the fact that the choice of contraceptive method may be influenced by culture, personal preference and information received, the proportion of students who did not reduce their risk of pregnancies in this study requires further investigation. Future interventions should combine school-based education and community programmes. These interventions should develop gender-sensitive sexual health education modules that consider local social and cultural factors, with the aim of improving condom and other contraceptive uptake.

Our study reports a significantly higher percentage of oral sex among male VHS students, and the percentage in 2021 is significantly higher than the percentage of oral sex among 15–17 year old male adolescents in the United States (33), and even higher than the percentage of male students who have already had sexual intercourse in the 4th year of college in China (34). As society continues to open up, oral sex is gradually becoming more accepted in China. Yingying Huang reported that from 2000–2015, the proportion of Chinese men giving oral sex to women increased from 20.3%–36.8%, while the proportion of women giving oral sex to men increased from 16.2%–36.8% (35). While the risk of disease transmission from oral sex is much lower than from vaginal or anal sex, it can still transmit gonorrhoea, chlamydia, syphilis and HIV (36–38). Local and foreign adolescents rarely use protective measures during oral sex (27, 33, 34, 39), which may increase the risk of disease transmission through oral sex. Chinese studies have found that college students who engage in oral sex are at risk of having multiple sexual partners, non-regular sexual partners, sexual partners from the community or outside of school, less frequent condom use, and more frequent sex (33). The rapid increase in oral sex among VHS students may reflect the changing patterns of sexual behaviour among young people. Schools and health authorities should pay attention to this phenomenon and take targeted publicity and intervention measures.

Anal sex, whether homosexual or heterosexual, is a high-risk sexual behaviour involving a much higher risk of transmitting STIs/HIV than oral or vaginal sex. The significant increase in the rate of anal sex, coupled with the high proportion of multiple sex partners and the low rate of consistent condom use, means that the future risk of disease transmission through anal sex cannot be ignored. Surveillance of anal sex among VHS students should be strengthened in order to monitor the rate of anal sex and the protection level, and to provide data to inform targeted interventions.

This study has several limitations. The cross-sectional design of this study limits the ability to make causal inferences. Future research should adopt a prospective cohort study to gain a deeper understanding of the long-term causal effects of specific sex education strategies on students' acquisition of sexual health knowledge and adoption of healthy behaviours. The relatively small number of male students who reported having sex in the 2021 survey may limit the statistical power and generalisability of our findings. In addition, the self-reported nature of sexual behaviour may introduce bias due to social desirability or recall inaccuracies. Finally, the study was conducted in a single VHS, which may not be representative of all VHS students in Zhejiang Province or other regions of China. Therefore, our results should be interpreted with caution and further research with larger and more diverse samples is needed to confirm these findings.



Conclusions

In conclusion, our study found that the proportion of male VHS students engaging in sexual behaviour decreased significantly, while their knowledge of safer sex, belief that they could refuse sex without a condom, consistent use of condoms, and ever use of condoms, the contraceptive pill, the safe period, and extracorporeal ejaculation for contraception increased. However, these positive changes are not significant enough to prevent STIs/HIV transmission and reduce pregnancy. This study reports a significant increase in the rate of oral and anal sex. Education and public health authorities can use these findings to inform prevention policies and create effective messages that respect cultural norms and address existing gaps. Firstly, schools should launch comprehensive sex education and STIs/HIV prevention programmes to raise students' awareness of condom use and contraception. Secondly, given the rising prevalence of non-vaginal sex, dedicated curricula should address misconceptions around STI/HIV transmission through these routes and promote harm reduction strategies. Thirdly, parent-child communication should be strengthened through family-focused initiatives that reinforce safer sex practices outside of schools. Finally, ongoing monitoring of sexual health trends among vocational students is critical in order to refine interventions and align them with evolving behavioural patterns. By adopting a multi-sectoral approach that combines education and community engagement, policymakers can effectively mitigate the transmission of STIs/HIV and unintended pregnancies in this vulnerable population.
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Background: As children undergo significant developmental transitions, comprehensive sexuality education (CSE) becomes essential. Despite global evidence supporting early CSE, many parents feel underprepared to address topics such as puberty, consent, gender identity, and digital safety with their children. This study explores parents' information needs, barriers, and recommendations for effective sexuality education tools.
Methods: A community-based participatory research (CBPR) approach guided six focus group discussions (FGDs) with 30 diverse Canadian parents of children aged 0–18 years, conducted between January 2023 and March 2023. Discussions were audio-recorded, transcribed, and thematically analyzed using Braun and Clarke's inductive approach. Themes were validated through member checking and dual independent coding using NVivo.
Results: Three major themes emerged from the data. First, parents expressed strong need for sexual health education support, including a desire for age-appropriate, inclusive, and culturally relevant resources, along with improved access to trustworthy information. Many felt underprepared to initiate conversations and called for clear guidance tailored to children's developmental stages. Second, parents prioritized a range of core content areas, such as puberty, hygiene, consent, healthy relationships, gender identity, and digital safety and highlighted the emotional and practical challenges of addressing these topics confidently. Third, parents recommended diverse, user-friendly formats for delivering sexual health education, including short digital videos, searchable websites, visual tools like charts and infographics, storybooks, multilingual materials, and structured workshops for both parents and children. Across all groups, there was a shared call for practical tools that are timely, culturally attuned, and capable of supporting value-aligned, ongoing conversations in the home.
Conclusion: Canadian parents face different barriers to delivering effective sexuality education, shaped by cultural norms, informational gaps, and discomfort with sensitive topics. To empower parents as primary educators, there is a critical need for co-designed, accessible, and culturally inclusive resources that reflect diverse parenting contexts. Future efforts should explore how policy-level interventions particularly within education systems can support these collaborative efforts among families, schools, and healthcare providers to promote informed, age-appropriate, and inclusive sexual development.
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1 Introduction

As children grow, they undergo significant physical, emotional, cognitive, and social changes that shape their understanding of themselves and their interactions with others. These developmental transitions mark a critical period for initiating conversations about sexuality, identity, consent, and bodily autonomy. According to the Sexuality Information and Education Council of the United States (1), comprehensive sexuality education (CSE) should begin as early as age five, encompassing topics such as personal safety, respect for personal space, consent, and health. These early discussions are essential in helping children make sense of the physical and emotional changes they experience (2, 3).

Sexuality education is increasingly recognized in global public health and policy frameworks as a fundamental human right (4). Evidence suggest that CSE contributes to reduce negative outcomes, including lower rates of teenage pregnancy, decreased sexually transmitted diseases (STDS), reduced school dropouts rates, and decreased substance use (5). Sexual health education also plays a vital role in child development by helping children explore their identities, gain knowledge, and build confidence and self-advocacy (6).

Despite this evidence, CSE delivery often remains limited to school-based models, overlooking the critical role of families in shaping children's early understanding of sexuality (7, 8). Across global contexts, these barriers include stigma, cultural and religious taboos, discomfort discussing sexual topics, and limited parental knowledge or confidence (9, 10). As a result, children and youth often turn to the internet, friends or pornography for sexual health information which may be inaccurate or harmful (11–14).

Parents play an essential, though often under-supported, role in their children's sexual health education. Unlike school-based programs that adopt a one-size-fits-all approach, parents have the opportunity to tailor discussions to their child's unique developmental stage and family values (6, 15). Research indicates that both children and parents express a willingness to engage in conversations about sexual health, particularly when trust and openness are present (16).

However, many parents feel ill-equipped due to lack of accessible resources, uncertainty about appropriate timing and language, and anxiety about doing harm (17–21). For parents of children with unique circumstances, the challenges are even more complicated due to lack of accessible resources (3, 22).

In Canada, the need for parent-supported sexuality education is particularly relevant given its multicultural population, decentralized education systems, and inconsistent sex education curricula across provinces (23). Although national frameworks such as the Canadian Guidelines for Sexual Health Education exist, implementation varies significantly across jurisdictions, and many parents report receiving little formal support or guidance in navigating these conversations (24). Furthermore, Canada's cultural diversity, including a significant immigrant population presents additional challenges for families, such as language barriers, culturally mismatched educational materials, and intergenerational differences in comfort and understanding of sexual health topics (25).

To address these challenges, a growing body of research has explored how tailored educational tools such as visual aids, mobile applications, and culturally relevant materials can support parents in delivering accurate and value-aligned sexual health education at home (26). Yet, limited studies have directly engaged Canadian parents to understand their specific informational needs, preferred resource formats, and cultural considerations (18, 27, 28).

The objective of this study is to explore Canadian parents' specific informational needs regarding sexual health education for their children. By directly engaging parents, the study contributes to the design tools that reflect the real-world diversity, values, and practical concerns of Canadian context. Our research builds upon and extends recent scholarship emphasizing inclusive and context-sensitive approaches to sexuality education (7, 8, 29–31).



2 Research methodology


2.1 Study design and objectives

This qualitative study employed a community-based participatory research (CBPR) design to explore parents' experiences and informational needs related to sexual health education. CBPR was selected to actively engage participants as co-creators of knowledge, ensuring that their voices and cultural contexts informed the data collection and interpretation process. The design facilitated a collaborative, iterative approach that prioritized cultural traditions, religious beliefs, and socioeconomic realities ensuring findings were grounded in the lived experiences of diverse families (32).



2.2 Study setting

The study was conducted virtually across six focus groups, using Zoom to allow participation from parents residing in Canada. Although online, the setting was intentionally designed to be inclusive, with sessions scheduled according to participants availability to accommodate parents' preference. Each session was moderated by trained qualitative researcher (NP) with expertise in sexual health. The use of Zoom was chosen for its accessibility, cost-effectiveness, and ability to reach a geographically diverse sample without the constraints of travel or childcare. However, we acknowledge limitations, including reduced capacity to observe nonverbal cues, occasional connectivity issues, and potential privacy concerns in shared home environments.



2.3 Participant recruitment and sampling

Participants were recruited through purposive and snowball sampling techniques to ensure demographic diversity and relevance to the study objectives. Recruitment strategies included digital flyers distributed via parenting groups, community organizations, school newsletters, and social media platforms. Interested individuals contacted the research team via email and were screened for eligibility. Six focus groups were conducted with five participants each, for a total sample of 30 parents. Recruitment continued until data saturation was achieved. All individuals who expressed interest participated in the study; there were no refusals or dropouts (A full demographic profile is presented in Section 3.1).



2.4 Study population and eligibility criteria

Participants were eligible for inclusion if they met the following criteria:

	1. Were parents of at least one child aged 0–18 years.
	2. Residing in Canada.
	3. Could speak and read English.
	4. Were willing to discuss their experiences about sexual health education.

All participants were required to provide informed written and verbal consent prior to participation. Individuals not currently parenting or not residing in Canada were excluded from the study.



2.5 Data collection process

We conducted six FGDs via Zoom, with groups consisting of five to six participants. Each session was audio-recorded and lasted approximately 60–90 min. Field notes were taken during and immediately after each session. A semi-structured discussion guide for FDG was developed and pilot-tested with two parents (refer to Appendix A). The guide directed discussions on (1) Parents' perspectives on effective sexuality education, (2) Challenges in discussing sexual health with children, (3) Preferred sources of information for sexual health education, (4) Recommended resources to facilitate meaningful conversations.

FGDs were conducted between January 2023 and March 2023. All focus groups were facilitated by the lead author (NP), a female PhD sexual and reproductive health researcher with qualitative research experience. No prior relationships existed between the researcher and participants before recruitment and data collection. No repeat FGDs were conducted with participants. Only participants and the researcher were present during each Zoom session; no non-participants were in attendance.

All discussions were audio-recorded, transcribed, and anonymized. Researchers maintained reflexive logs throughout to track observations and emerging themes. Inclusive facilitation techniques, such as validating diverse viewpoints and encouraging equal participation, minimized potential power imbalances in discussions. Participants had the option to skip questions or choose a private interview format, though none opted for one-on-one discussions. To address ethical concerns around digital data collection, Zoom sessions were password-protected and recordings were stored on encrypted drives accessible only to the research team. clarifications were sought during the sessions, and member-checking occurred in real time.



2.6 Data analysis

Data analysis followed an inductive thematic approach (33) six-phase framework. This approach is widely used in qualitative research to identify, analyze, and report patterns within data without imposing pre-existing theoretical frameworks. The six phases included: (1) familiarization with the data; (2) generating initial codes; (3) searching for themes; (4) reviewing themes; (5) defining and naming themes; and (6) producing the report.

Transcripts were cross-checked for accuracy, and open coding was applied to develop descriptive categories. Codes were then reviewed and refined into broader themes through constant comparison and researcher discussion. For instance, initial codes such as “need for age-specific guidance,” “lack of inclusive resources,” “cultural mismatch,” and “difficulty accessing reliable materials” were conceptually clustered and refined through collaborative analysis into the broader theme “Parents' Needs for Sexual Health Education Support.” Coding memos and shared documents tracked the evolution of themes. The final themes highlighted parents' recommendations for sexuality education and the types of resources they find valuable.

To enhance reliability, two independent researchers (NP and TL) coded the data separately, resolving discrepancies through discussion. NVivo 12 software facilitated data organization, while Microsoft Excel supported demographic analysis. Member checking with six participants confirmed the credibility of interpretations.



2.7 Positionality

The research team comprised individuals with professional backgrounds in sexual health, education, child health, and public health. Two of the lead researchers identified as parents themselves and brought lived experience to the project, while others identified as educators and advocates for equity-focused, culturally inclusive health programming. We acknowledge that our social locations such as gender, mixed-ethnicity, university-affiliated professionals may have influenced how we interpreted data and interacted with participants. To maintain reflexivity, the team engaged in regular debriefing sessions, kept individual and team reflexive journals during data collection and analysis to remain grounded in participants' perspectives.



2.8 Research rigor

To ensure the trustworthiness and rigor of this study, we adhered to Lincoln and Guba's (34) qualitative research criteria. Triangulation was implemented through peer debriefing, member checking, and reflective journaling, allowing for multiple perspectives to validate findings. Detailed descriptions of research settings and participant demographics were provided to enhance transferability, ensuring that the results could be applied to similar contexts. To support dependability, audit trails were maintained to document coding decisions, analytical processes, and thematic development, offering transparency and consistency in data analysis. Finally, systematic reflexivity was practiced throughout the research process, ensuring that findings accurately reflected participants' experiences rather than researcher biases, thereby reinforcing confirmability.



2.9 Ethical considerations

Ethics approval was secured from the University of Alberta Ethics Review Board (Pro00124683). Before participation, all parents provided written informed consent, with additional verbal consent recorded to confirm voluntary engagement and adherence to ethical guidelines. Participants were informed of the researcher's background and purpose of the research.




3 Results


3.1 Participant demographics

A total of 30 parents participated in the study, divided across six focus groups. The sample was diverse in terms of country of birth, years lived in Canada, age, gender, marital status, education, and household income (refer to Table 1 for consolidated summary of participant demographics).

TABLE 1  Demographic profile of participants (n = 30).


	Characteristics
	Catogories
	n
	%





	Country of birth
	Born in Canada
	18
	60



	
	Immigrated to Canada
	12
	40

 
	Years in Canada (for immigrants)
	Less than 5 years
	10
	33



	
	5–15 years
	12
	40



	
	More than 15 years
	8
	27

 
	Age group
	20–30 years
	8
	27



	
	31–40 years
	10
	33



	
	41–50 years
	7
	23



	
	51+ years
	5
	17

 
	Gender
	Female
	22
	73



	
	Male
	6
	20



	
	Non-binary
	2
	7

 
	Marital Status
	Married
	24
	80



	
	Common-law
	4
	13



	
	Divorced
	2
	7

 
	Education level
	High School
	3
	10



	
	College Certificate
	10
	33



	
	University Degree
	17
	57

 
	Household income
	Less than $40,000
	6
	20



	
	$40,000–$60,0000
	10
	33



	
	$60,0000–$80,000
	8
	27



	
	$80,000+
	6
	20







3.1.1 Theme 1: Parents' needs for sexual health education support

This theme centers on the foundational needs of parents as they navigate when, how, and what to communicate to their children. A large number of parents expressed a strong desire for clear, age-appropriate, and inclusive resources to help guide these discussions. Many also reported difficulties in finding reliable and centralized sources of information they could trust. Additionally, they emphasized the importance of having materials that are culturally relevant and available in multiple languages to reflect the diversity of their families.


3.1.1.1 Subtheme 1.1: foundational needs for age-appropriate and inclusive information

Across the focus groups, a strong consensus emerged around parents' desire for accessible, accurate, and culturally inclusive sexual health resources. These needs were not only content-based but also deeply tied to emotional readiness and trust. Parents emphasized challenges due to limited time, personal discomfort, and insufficient knowledge, which prevented them from effectively educating their children.

One participant voiced,

	“I don't feel equipped… like I don't have the right words to start these conversations, and then the time just passes” (FGD2, P6).

Another parent added,

	“Even if I want to talk, I'm not sure how. I need a guide that says, ‘this is appropriate at 7, this at 10…'” (FGD3, P3).

Others pointed to gaps in current resources, especially in addressing LGBTQ+ identities and culturally diverse experiences:

	“Most books don't talk about LGBTQ+ or they just ignore cultural backgrounds. I need something that reflects my family and still gives good info” (FGD5, P2).

A mother noted frustration in finding materials that align with her values but also educate her child broadly:

	“How do I find a book for say an eight-year-old with trans children in it?” (FGD1, P4).

There were repeated calls for multi-level, age-stratified materials. One participant said,

	“Can we just have a clear path? Like a chart… what to talk about at each stage?” (FGD4, P1).

Another added,

	“I'd like resources that talk to my kid but also teach me how to talk to them” (FGD6, P3).



3.1.1.2 Subtheme 1.2: difficulty accessing reliable resources

Beyond content clarity, parents raised concerns about the lack of trustworthy and centralized resources. Many relied on improvised methods or internet searches due to a lack of clear alternatives:

	“I really don't have any kind of specific resources that I use... then I'll probably Google it.” (FGD3, P2).

Concerns over misinformation were frequent. Parents wanted expert-backed material:

	“I need to take [in] information and approaches that have some basis in research.” (FGD1, P4).



3.1.1.3 Subtheme 1.3: cultural and linguistic accessibility

Some parents, especially from ethnocultural backgrounds, shared the need for cultural relevance and language accessibility in sexual health education. One participant said,

	“So it should be culture based.” (FGD3, P3).

“Well, I would hope that it would be in multiple languages. Another participant added,

	English is not everyone's first language.” (FGD3, P4).

Some parents also noted how misinformation and silence shaped intergenerational knowledge gaps:

	“Some mothers don't fully explain what a menstrual period is. Instead, they just hand over a cloth to use, saying it's sacred, without giving any real information.” (FGD1, P2).




3.1.2 Theme 2: priorities in sexual health content for children

This theme outlines what parents consider essential content areas in sexual education. Many parents emphasized the need for guidance on how to talk about bodily changes during puberty, including related hygiene habits. They also highlighted the importance of having tools to teach children about consent, personal boundaries, and healthy relationships. Some parents expressed a desire for support in having inclusive conversations about gender identity and sexual diversity. In addition, they wanted strategies to help navigate digital safety and address the influence of online content on their children.


3.1.2.1 Subtheme 2.1: specific guidance on puberty, hygiene, and physical changes

Many participants emphasized on the need of guidance on when and how to discuss bodily changes, particularly during puberty. As one participant explained,

	“I use correct terms for body parts, but when should I start talking about periods or wet dreams?” (FGD3, P4).

Another added,

	“I don't want to scare her, but she should know what will happen to her body before it happens” (FGD1, P2).

Concerns included how to convey non-judgmental, respectful language:

	“I don't want her to feel ashamed about periods or boobs. Just factual” (FGD4, P5).

Some parents also stressed the need of addressing hygiene habits alongside puberty:

	“There's no resource that shows the transition, like now they need deodorant, now shaving comes up. We wing it” (FGD6, P1).



3.1.2.2 Subtheme 2.2: consent, boundaries, and healthy relationships

Consent emerged as a particularly conflicted but urgent topic. One mother noted,

	“It's tricky… you tell them they have autonomy, but then you also say ‘eat your vegetables before dessert', it's confusing” (FGD2, P3).

Parents wanted resources that not only educated children but also helped reconcile daily parenting with consent education.

Another parent emphasized,

	“Boundaries are bigger than sex. My child should know she can say no to a hug she doesn't want” (FGD4, P6).

There was also interest in tools for addressing healthy relationships, as echoed by a participant:

	“It's not just body stuff. They need to know what respect looks like in a friendship or dating” (FGD5, P2).



3.1.2.3 Subtheme 2.3: gender, sexuality, and diversity

Parents expressed both curiosity and hesitation in addressing gender identity and sexual orientation. One participant said,

	“I'm learning too. I don't want to say the wrong thing. Maybe something with definitions and how to explain them to kids?” (FGD6, P4).

Acceptance and inclusivity were frequently highlighted:

	“Kids come home with questions we didn't have to answer when we were kids. I want her to be kind, open, but I need the words” (FGD1, P3).



3.1.2.4 Subtheme 2.4: digital safety and online influence

Parents expressed considerable anxiety about their children's exposure to inappropriate content online. One parent shared,

	“He uses SnapChat. And I don't even know who he talks to. It freaks me out” (FGD3, P2).

Others worried about body image distortion and misinformation online:

	“My daughter watches videos about diet stuff and body hacks… I can't tell if it's helping or harming her” (FGD5, P4).

The tension between digital freedom and parental discomfort was a recurring conflict. While many parents acknowledged the inevitability of online exposure, they simultaneously felt unequipped to manage it resulting in restrictive or inconsistent approaches that may undermine trust. There was a strong call for tools to help navigate online risks,

	“A checklist would be good. Like, here's what to talk about before letting them get Instagram” (FGD6, P1).




3.1.3 Theme 3: recommendations for effective resource design and delivery

The last theme presents parent-suggested formats for delivering sexual health content. Many parents proposed using digital platforms and social media to reach both parents and children in engaging and accessible ways. They also recommended visual and print-based tools, such as storybooks, charts, and infographics, to help guide conversations at home. Media campaigns and public messaging were seen as useful for normalizing discussions about sexual health in everyday settings. Finally, some parents also suggested structured learning opportunities through schools or community workshops that could support both youth and caregivers in learning together.


3.1.3.1 Subtheme 3.1: digital platforms for engaging learning

Many parents emphasized the practicality and widespread use of digital tools, especially social media as avenues to receive and share sexual health information. As one parent put it,

	“We are all on Facebook or Instagram… If there was a reliable page posting short tips, I'd follow it and share with others” (FGD3, P2).

Participants noted the bite-sized, engaging nature of digital media as a strength:

	“Videos are easy, and my kids are on YouTube already. If something came up there, even I'd learn from it” (FGD4, P4).

Several mentioned that short video clips (10–15 min) or animated explainers would work well for both parents and children.

Digital media was also praised for offering diverse perspectives and relatability. One parent said,

	“I follow some queer educators on Instagram… they explain gender and consent better than any book I've seen” (FGD5, P6).

The ability to access such content in private or share it discreetly with children was seen as beneficial.

Parents emphasized a need for centralized, credible, and easy-to-use websites with searchable features. As one participant shared,

	“I want a site I can go to and type in: ‘how to talk about masturbation with my 11-year-old' and get answers right away” (FGD2, P4).

Participants also suggested platforms include FAQs, visual tools, and even live chats or webinars with experts:

	“Sometimes I just want to ask a question and get an answer, like a doctor is there” (FGD6, P1).



3.1.3.2 Subtheme 3.2: visual and print-based resources for guided conversations

Parents widely supported the creation of infographics, pamphlets, and visual guides as supplemental tools. These formats were praised for being straightforward and easy to reference:

	“Sometimes I just want a chart or checklist on what to say at each age. Make it colourful, simple, and I'll use it” (FGD2, P3).

Others agreed that visuals helped retain information:

	“Pamphlets with drawings stick in my head more than text. If I can look at a picture and remember the point, that's useful” (FGD6, P5).

Several parents also emphasized the need for materials to be written in accessible language,

	“like at a grade 10 reading level, so it's not too academic or complicated, just something we can actually use at home” (FGD1, P2).

There were repeated calls for multilingual resources:

	“I'd like something in my first language. Even basic translations so I can give it to my mom or aunt to help with my daughter” (FGD4, P1).

Visual materials were seen as ideal for quick skimming, returning to topics, and for use during clinic visits or school meetings.

For parents with young children, storybooks were repeatedly cited as a trusted and effective method to introduce complex topics. As one participant said,

	“Kids love stories. If the main character is learning about body parts or boundaries, they learn without pressure” (FGD3, P1).

Another parent shared,

	“We read together before bed. A book that casually teaches about puberty would be perfect” (FGD6, P4).

The blend of relatable characters, simple narratives, and gentle visuals made storybooks a top choice for younger audiences. Graphic novels were also suggested as suitable for pre-teens and adolescents:

	“Comics or graphic books might get my son's attention more than a lecture” (FGD2, P5).



3.1.3.3 Subtheme 3.3: media and public campaigns to normalize conversations

Several parents mentioned that media moments, such as commercials, TV shows, or news items, often served as organic conversation starters with their children. One parent shared,

	“We were watching something where someone came out as gay. It gave me a reason to talk to my son about sexuality” (FGD4, P3).

Others saw the potential for PSAs or informational ads to reinforce key messages:

	“I see ads for dental health. Why not sexual health? A quick reminder could really help” (FGD1, P6).

Some parents felt that general media could normalize the conversation and reach both youth and adults at once.



3.1.3.4 Subtheme 3.4: schools and structured learning for parents and youth

Many participants preferred structured and consistent learning environments, especially when their own comfort or knowledge levels were low. As one parent explained,

	“If my daughter gets a workshop at school, then I can ask her what she learned. It makes the conversation easier” (FGD3, P4).

Some parents also expressed interest in parent-specific workshops to prepare them for these conversations:

	“I'd attend a short online class on how to talk about periods or dating. I need someone to walk me through it” (FGD5, P1).

Several called for these programs to be culturally sensitive,

	“We need facilitators who understand our background” (FGD6, P2),

and offered in multiple formats including in-person, online, or video-based.

The idea of creating community-based learning groups also came up:

	“It'd be nice to have a space with other parents, so we can share ideas and ask questions” (FGD4, P5).






4 Discussion

This study demonstrates that parents have specific and multi-facet needs when it comes to teaching their children about sexual health. Parents in this study articulated a strong need for sexual health resources that are not only accurate, but also age-appropriate and easy to implement in everyday life. Rather than waiting for formal education settings, many parents expressed wanting a “roadmap” to know what's appropriate to discuss at different stages. This extends previous findings that focused on adolescent communication by offering insight into early childhood and middle-years communication needs (8). The desire for structured timing guidance echoes research showing that gay, bisexual, and queer adolescents desired earlier and clearer communication from caregivers but found that conversations often came too late or lacked inclusive language (8).

These findings align with Bronfenbrenner's Ecological Systems Theory (35), which highlights the influential role of parents within children's microsystems. Additionally, Social Cognitive Theory (36) supports the value of modeling and guided learning, highlighting the importance of parent-child conversations, visual tools, and relatable narratives as mechanisms to shape beliefs and behavior. Together, these frameworks suggest that educational tools must engage not only in cognitive comprehension but also family dynamics, parental confidence, and cultural context.

The importance of culturally relevant and linguistically accessible material was another recurrent theme. Several parents, especially those from immigrant or multilingual households, expressed frustration with existing resources that did not reflect their lived experiences. This reflects research which found that many sexual health materials are not translated and are often written at a reading level too advanced for some families, creating a gap in accessibility (31). However, our findings go beyond surface-level barriers, revealing a deeper need for emotional trust and cultural resonance, elements that are often missing in existing interventions. The inclusion of culturally grounded examples and language not only enhances comprehension but also increases emotional trust and relevance, key components emphasized in both ecological and cognitive-behavioral learning models.

One of the more delicate areas parents navigated was the topic of consent and bodily boundaries. While many parents valued teaching their children bodily autonomy, they struggled to do so without contradicting everyday practices such as enforcing hugs, bedtime routines, or personal hygiene expectations. These actions, although well-intentioned, often sent mixed messages about agency and control. This created a palpable tension between the desire to empower children with autonomy and the perceived need to maintain order, safety, and social norms. For some parents, this resulted in hesitation or avoidance preferring not to raise the issue of consent at all out of fear they might “get it wrong.” While literature suggests that tools like structured scripts and visuals can help reinforce self-advocacy, particularly for neurodiverse children (29), our study expands on this by highlighting the emotional labor and role conflict parents experience when trying to reconcile empowerment with authority.

Another critical area of need was in addressing gender identity and sexual diversity. While many parents showed willingness to support inclusive learning, they also reported not having the language or understanding to do so confidently. This aligns with the work of Martino et al. (7), who explored the challenges faced by parents and educators when trying to provide affirming and accessible sex education for youth with developmental disabilities and shows that the absence of LGBTQ+ content made families feel unprepared. To bridge this gap, inclusive education must extend beyond simply providing definitions, it must include narratives, scripts, and frameworks that reflect cultural sensitivity, developmental readiness, and the lived realities of diverse families. Without this, parents may continue to avoid these conversations out of fear, even when they support inclusion in principle.

Parents prioritized early, concrete education on puberty, hygiene, and bodily changes—particularly for children with developmental disabilities—often prompted by safety concerns or exposure. A recent study similarly found that autistic adolescents often received little or no education about bodily changes, and that visual aids, simplified language, and routine-based instruction were recommended to better support these learners (37). Yet, our findings suggest that having tools is not enough, parental emotional readiness and relational dynamics critically shape how and when those tools are used.

A key digital need identified by parents was the availability of reliable and user-friendly online tools. Many parents desired websites or platforms that could answer specific questions in real time, while maintaining accuracy and age relevance. This mirrors findings from a review that evaluated LGBTQI cancer patient resources online, which found most platforms to be disorganized, not inclusive, and hard to navigate prompting a call for centralized, evidence-based online hubs (30). Thus, building effective online tools requires not only good design but also embedding digital literacy and cultural navigation support.

Alongside usability, digital safety emerged as a growing concern. Parents sought practical support for preparing children to navigate online risks and manage interactions on apps like Snapchat and Instagram. This aligns with a legal and clinical review that called for structured digital safety tools such as checklists, media contracts, and content guidelines especially for families with neurodiverse children (38). Together, these insights reveal a widening gap between children's digital fluency and parents' preparedness. Our study suggests that this digital divide is not only technical, but emotional, rooted in fear, confusion, and a lack of confidence—requiring interventions that address both content and caregiver readiness.

Format preferences emerged clearly in the data. Many parents shared a preference for visual materials and print-based tools to facilitate conversations. Infographics, storybooks, and graphic novels were recommended as accessible, engaging formats that reduced discomfort and increased message retention. This preference is consistent with a study that developed a social-sexual curriculum for adults with neurodevelopmental disabilities, finding that visual resources significantly improved understanding and engagement (39). However, the effectiveness of these formats also lies in their ability to normalize sensitive topics. For instance, storybooks featuring relatable characters can help younger children internalize key messages without perceiving them as taboo. When well-designed, these formats serve a dual function: they inform the child while empowering the parent. In this way, visual resources bridge the cognitive and emotional gaps that often prevent families from addressing sexual health proactively.

While content and delivery were central, the how and where of receiving resources also mattered. Parents valued distribution from familiar community figures such as pediatricians, school counselors, or local facilitators. They expressed a strong interest in workshops or webinars designed specifically for caregivers, especially if offered in multiple languages or culturally tailored formats. This approach is supported by research that evaluated the role of community workshops in improving sexual health literacy and emphasized the success of culturally responsive, peer-led programming (40). By embedding content in trusted community channels, our study suggests that uptake is not only more likely, but also more sustainable because trust and social connection amplify engagement.

Finally, parents consistently stressed the need for timing guidance. Many had begun early conversations due to situational exposure. This reinforces previous findings that show early, proactive dialogue fosters trust and helps prevent adolescents from turning to unreliable online or peer sources (8). To support this, it is essential to provide age-appropriate, emotionally attuned resources that help caregivers align timing with both cognitive development and real-world exposure. When implemented effectively, this approach not only normalizes open dialogue but also empowers parents to engage with confidence and consistency.


4.1 Implications and recommendations

Our study confirms an urgent need for centrally curated, digital-first, culturally nuanced sexual health resources. However, these tools must go beyond simple information provision. They should include interactive guides, scripts, model conversations, checklists, and visual aids. This should include consideration for culturally appropriate adaptations that reflect gender norms and sensitivities in diverse Canadian communities. Tailoring messages for both boys and girls, in ways that resonate with cultural values, could significantly enhance uptake and usability.

Future research should explore which formats most effectively support parent-child communication, especially across diverse populations. Moreover, program evaluations should assess not only content accuracy, but also emotional resonance, usability, and adaptability in real-world family contexts.



4.2 Limitations

The study has a few limitations that should be acknowledged. Our study was conducted through FGDs, which may have influenced how parents responded. Some parents might have felt hesitant to voice differing or less common opinions, making it harder for those with minority viewpoints to elaborate on their thoughts. Group dynamics may have encouraged consensus or led participants to emphasize socially acceptable views, particularly around sensitive topics like gender identity or consent.

Additionally, most of the participants were parents of elementary-aged children, meaning their concerns and experiences may not fully capture those of parents raising teenagers. Expanding research to include parents of adolescents would provide valuable insights into their unique challenges.

While our study included a diverse range of participants, many discussions were framed by heteronormative experiences. This highlights the need to further explore how parents navigate sexual health education for children who are gender or sexually diverse, as their needs and barriers may differ. It is also important to consider how intersections of race, class, gender, immigration status and language fluency may have shaped participants' comfort levels in discussing certain topics during the sessions. Lastly, participants were recruited through community organizations and online platforms, which may have led to sampling bias potentially over-representing parents who are already more engaged or have stronger opinions about sexual health education.




5 Conclusion

This study highlights the multifaceted needs parents face in navigating sexual health education with their children. Parents consistently expressed a desire for clear, credible, and developmentally appropriate resources that reflect diverse identities and cultural contexts. They prioritized support in discussing puberty, hygiene, consent, relationships, gender identity, and digital safety, often feeling unprepared or unsupported in these areas.

To move from understanding to action, future initiatives should pilot co-designed digital tools that offer timely, evidence-based, and culturally relevant guidance. Schools and public health institutions should implement community-based, multilingual workshops that empower parents as trusted educators. Policymakers are encouraged to integrate parent voices into curriculum development and health promotion strategies, ensuring resources are accessible, inclusive, and adaptable to everyday parenting. By aligning resources with real-life family contexts through visuals, storytelling, expert-led platforms, and participatory formats interventions can bridge current gaps in confidence, knowledge, and trust. Ultimately, empowering parents as early sexuality educators strengthens both family communication and child wellbeing, making it a critical public health priority.
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Appendix


Focus group discussion guide

1. What is your understanding about comprehensive sexuality education? What does it entail and what are some components?

	2. How comfortable would you feel talking about sexual health issues with your children and why?
	3. What are your experiences about parent-child communication about sexuality education?
	4. How often do you talk with your children about sexuality and sexual health?
	5. How soon do you think one should start talking about sexual health with children? In your experience when did you first start talking with your kids?
	6. What are some of the important topics that you think are considered part of comprehensive sexuality education?
	7. What are some of the challenges or barriers that you face while talking about sexual health with your kids? And why?
	8. What are some of the facilitators you think that helped you or will help you in talking about sexual health with your children?
	9. What would make it easier to talk with your children about these topics?
	10. What material and resources have you used to talk about sexuality?
	11. What was your experience using these materials/resources?
	12. What are some of the recommendations you can provide in developing digital translation resources for parents to encourage parents to talk about sexuality?
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Background: Engaging adolescents in research ensures studies are relevant, ethical, and beneficial while fostering authentic and applicable findings. Traditional in-person advisory boards face barriers to equitable participation, highlighting the need for innovative, flexible models tailored to specific research programs and individuals with lived experience. The primary aim of this article is to describe a novel hybrid youth advisory board suitable for informing ongoing operations of a research program while supporting youths’ education and career exploration. Our secondary aim was to evaluate initial impact over the first 2 years of the program (2023–2024).
Methods: Adolescents aged 12–21 with prior involvement in mental health research at Children’s Mercy Kansas City (Kansas City, United States) were invited to join a hybrid teen advisory board. The advisory board structure and priorities were continuously shaped by youth. Participation included monthly discussion boards, quarterly huddles, enrichment events, and one-on-one mentorship for personal and professional development. Through a mixed-methods approach, initial program evaluation assessed alignment with the Advisor-defined objectives, program engagement, and bidirectional impact through thematic qualitative analysis and quantitative metrics.
Results: During the first 2 years, 11 youth (aged 13–20 years) participated as Teen Research Advisors (TRA) for an average of 12 ± 8 months. For any given monthly online, asynchronous discussion (n = 23 discussions), >80% of TRA contributed comments and peer responses. Quarterly Huddles (n = 7 huddles) were attended by 70% of TRAs and in-person enrichment events (n = 4 events) received positive feedback (“very helpful,” “fun,” “interesting,” “glad I came”). Five youth participated in the one-on-one mentoring and several TRAs requested letters of reference for scholarship and college applications, including schools of nursing and medicine. TRA insights were critical to inform clinical trial protocols (NCT05509257, NCT04935931), recruitment strategies, and dissemination to scientific and lay communities via manuscripts and infographics (linktr.ee/StancilStudyTeam).
Conclusion: We present a novel hybrid youth advisory board that reduces barriers to participation, fosters professional development, and substantially impacts the research program. Youth were highly engaged in online and in-person activities as well as collaboration synchronously and asynchronously. This model offers a scalable blueprint for engaging diverse adolescent populations in research, paving the way for more inclusive and impactful studies across disciplines.

Keywords
 adolescent; research; community engagement; bidirectional impact; hybrid participation model


1 Introduction

Engaging adolescents in research is paramount to ensure studies are relevant, ethical, beneficial, and that findings are authentic and applicable (1). Moreno et al. (2) highlights youth engagement [e.g., Youth Advisory Board, Youth Advisory Council, Teen Advisory Boards (TAB)] as a useful mechanism to influence study design, improve recruitment strategies, and ensure meaningful and practical interventions for youth. TABs leverage adolescent altruism while fostering ownership and trust (2–4).

Current descriptions of TABs in the literature describe in-person models that serve the whole institution or organization (5). Although advisory boards are employed across institutions, they remain underrepresented in the academic literature (2). Institution/organization-wide boards support ad hoc engagement with researchers for a specific question, grant application, etc., but do not generally support frequent, recurring interactions that inform ongoing operations of a specific research program. Traditional board members may or may not have lived experience with the condition being studied (e.g., study on eating disorders receiving input from youth who have not experienced an eating disorder) (6). Additionally, barriers to participation (e.g., transportation, scheduling constraints, and stigmatization of sensitive topics) are embedded in in-person models and may limit equitable access and inclusion of diverse perspectives (7). Innovative board structures that offer accessibility, flexibility, and closer alignment with the relevant research area are needed.

Sustaining adolescent engagement has traditionally been a challenge for research teams (3). Teens are more likely to stay engaged when their contributions are genuinely valued and they gain meaningful opportunities for growth (8). At the same time, researchers benefit from the perspective of youth with lived experience that improves the relevance, feasibility, and inclusivity of studies (3). This bidirectional exchange provides meaningful opportunities for adolescents while research programs are strengthened by authentic lived experience.

The primary aim of this manuscript is to describe the operational details of a novel, hybrid TAB that leverages online, asynchronous format and in-person educational and professional development experiences to engage youth with lived experience with the mental health conditions being studied, and as clinical trial participants. The secondary aim is to provide an evaluation of the initial impact of the program. We believe this TAB model has the potential for broader application in other adolescent research programs.



2 Methods

The Teen Research Advisors (TRA) is a community advisory board established in 2023 to involve youth and young adults with lived experience in clinical research. Program objectives were to: (1) engage and collaborate with youth to conduct adolescent research that is relevant, and (2) provide youth with professional development opportunities and mentorship to advance their career aspirations.

For program evaluation (see Section 2.4), we conducted secondary analysis of data collected during standard operations of the first 2 years of the TRA program (2023–2024). Data was collected from Parlay Ideas (e.g., discussion board posts and responses), meeting minutes (e.g., TRA roster, event attendance, and engagement duration), and elicited open-ended verbal feedback from staff and TRAs. This study was reviewed by the Institutional Review Board at Children’s Mercy Kansas City and was deemed exempt (non-human subjects research). De-identified data was analyzed using a mixed methods approach including thematic qualitative analysis of feedback from teens and staff and quantitative engagement metrics (Microsoft 365 Suite).


2.1 Formative group

The development of the “Teen Research Advisors” consisted of a formative group of youth (n = 5) who developed the name, mission, goals, and initial structure of the TRA. Eligible teens were identified based on their past participation in a prior research study at Children’s Mercy Kansas City. The teens that expressed verbal interest in continuing involvement in research were contacted by email and invited to participate in the TAB. Informational letters were sent home to youth and parent/guardians. Participation included monthly discussions using an online asynchronous format to maximize participation at their own convenience (Parlay Ideas, see Section 2.3). The formative group was compensated quarterly ($50) for their time. Through ongoing collaboration over the first 6 months, Advisors directly shaped the priorities and activities of the TRA board (Figure 1).
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FIGURE 1
 Structure of the teen research advisors program. Engagement though roundtables, huddles, enrichment events, and mentorship creates bidirectional impact by advancing research relevance while promoting youth professional development.




2.2 Teen research advisors

Youth aged 13–21 years who had previously participated in a research study with our team at Children’s Mercy Kansas City (Kansas City, United States) were encouraged to apply. The TAB utilizes a continuous recruitment model allowing advisors to join or leave at any time. The goal is to continually recruit new Advisors as former Advisors move on from the program maintaining ~10 active Advisors at a time. Advisors receive a quarterly stipend of $50 and a certificate of participation. The program was developed using informed feedback from advisors to ensure it met their needs and preferences. The time commitment is approximately 4 h per quarter, including asynchronous participation in discussion boards, synchronous discussions, and events.



2.3 TRA activities

Monthly discussion. Roundtables. To enable communication that accommodated Advisors’ schedules and eliminated transportation barriers, an asynchronous discussion board format was piloted. Multiple online platforms were evaluated, prioritizing safety (e.g., closed groups) and optional Advisor anonymity. Parlay Ideas (Parlay Ideas Inc., Toronto, CA) was chosen for features that enhance discussion (e.g., comment prompts) and track metrics while meeting our safety and anonymity standards. Monthly discussion boards, called Roundtables, introduce a topic for Advisors to share responses under pseudonyms, promoting open dialogue and protecting privacy. In addition to posting their own response, Advisors were asked to respond to ≥1 other Advisor post. TRA Roundtable topics are workshopped within the lab team and informed by feedback/ideas gained during quarterly huddles. Topics alternated between areas of interest for Advisors (e.g., reducing mental health stigma, reading medical literature) and questions applicable to current research practices (e.g., study day procedures, recruitment process) and planning for future trials (e.g., trial design and implementation).

Quarterly huddles. Quarterly huddles were held synchronously (60 min sessions in-person and/or virtually) to set TRA priorities for the next 3–6 months (e.g., roundtable topics, enrichment events), share updates on studies, and offer a forum for live discussion and networking. Discussions topics were chosen by consensus among advisors and the research team.

Enrichment events. Enrichment events were offered twice a year (2 h in-person) to enhance engagement and provide professional development. The event focus is determined based on Advisors’ interests and may include hand-on laboratory experiments (e.g., DNA extraction, protein concentration determination), skills labs (e.g., how to measure vital signs), scientific publishing exposure (e.g., this manuscript), or professional shadowing in science and medicine.

Mentorship. A tiered mentorship approach was employed to provide meaningful career development for both Advisor mentee and their mentor. Advisors are paired with a junior mentor from the lab (JT, AB, MBa, MBr), who is a pre/professional student. Mentor-mentees are paired based on overlapping interests and career paths to foster compatibility and meaningful relationships. The mentor and mentee meet regularly (e.g., monthly) to cover topics such as goal setting, ‘work’/life balance, and upcoming applications. Junior mentors are mentored by the faculty member/principal investigator (SLS) who also provides primary oversight of the TRA program.



2.4 Initial program evaluation

We employed a mixed-methods descriptive approach to evaluate initial impact of the TRA program. Primary goal of evaluation was to ensure the program remained in alignment with the objectives defined by the Advisors (Advisor-defined objectives described in results). TRA-defined objectives were identified by consensus and iterated over time using monthly discussion boards, elicited feedback from TRAs monthly and at in-person events.

Program engagement was evaluated by reviewing extent and frequency of discussions during monthly Roundtables (Parlay Ideas, Inc.), with goal of ≥75% of Advisors posting an initial response. Responses to roundtables were summarized using inductive coding by lab members and shared at team meetings. Additionally, in person event participation rates and youth-reported perceptions of program relevance and professional development opportunities were elicited by open ended questions and analyzed by staff using an inductive approach to gauge program impact on TRA and used to inform future activities. Metrics (e.g., number of studies or study elements incorporating TRA insights) do not fully capture the extent of impact to the research program, thus qualitative thematic analysis augments the descriptive evaluation of research program impact.

TRA program description and initial evaluation was based on Standards for Reporting Implementation Studies (StaRI) guidelines (9).




3 Results

Advisor Demographics. During the first 2 years of the program (2023–2024), 11 youth aged 13–21 served as Advisors. The demographics of the TRA were consistent with the overall pool of those eligible to participate (Table 1).


TABLE 1 Demographics and engagement duration of teen research advisors.

	Characteristics
	Youth (n = 11)

 

 	Age, range (mean ± SD) 	14–20 years (16.9 ± 2.1)


 	Gender identity* 	86% Female


 	14% Male


 	Race* 	White: 82


 	Asian: 9%


 	Black or African American: 9%


 	Length of participation, range (mean ± SD) 	4–24 months (12 ± 8)





*Age, race, and gender of the TRAs were consistent the pool of clinical research program participants during that time frame (N = 147, age range: 12–21 years; race: White 79%, Black 8%, Asian 4%, Other 9%; gender: 24% male, 70% female, 5% non-binary, 1% self-described).
 

The following sections describe qualitative TRA feedback and quantitative metrics organized into the TRA prioritized objectives, engagement and bidirectional impact.


3.1 Engagement

For any given monthly Roundtable (n = 23 Roundtables), >80% of TRAs contributed comments and peer responses. Quarterly Huddles (n = 7 huddles) were attended by 70% of TRAs and in-person enrichment events (n = 4 events) received positive feedback (“very helpful,” “fun,” “interesting,” “glad I came”). Youth with the highest levels of engagement particularly enjoyed the enrichment events and reported that seeing their suggestions put into action helped sustain their involvement. Several Advisors requested letters of reference for scholarship and college applications, including schools of nursing and medicine. Five youth participated in the mentoring with the majority engaging more than required by the program.

Advisors appreciated the structure of Parlay Ideas for its use of pseudonyms in protecting their identity while engaging in discussion with other members, a feature particularly beneficial to facilitating discussions of sensitive topics.


“I think that roundtables are a great way to answer prompts and be able to communicate and comment with other posts. I like how it’s somewhat anonymous and it’s easy to work with once you get used to it.”


Advisors shared that frequent interactions are important to maintain connectedness with the program. Our hybrid format allows regular participation on the advisors’ own time, supplemented by live discussions that foster a sense of community and provide in-depth exploration of ideas.


“… more peer discussion and communication [are] ideal to promote sharing ideas and perspectives. This could be achieved through more virtual meetings or live discussions.”




3.2 Bidirectional impact

Impact on Teen Advisors. Advisors perceived their contributions as ‘meaningful’ and ‘impactful’, prompting them to develop a sense of ownership with the board and research program. Advisors expressed positive feedback related to educational enrichment events and professional development experiences.


“The program empowers us to reach out and share our honest opinions surrounding the topics we care about. This extends to the encouragement of aspiring for additional leadership positions, professional experience, and individual ambitions in the medical field as well as personal life.”
“I think the sense of community draws one in. Some adolescents do not get to discuss topics like these with peers, nor do they get the opportunity to collaborate with healthcare professionals.”
“… this program impacts teenagers lives by giving them a platform to voice their opinions and experiences while also giving them opportunities to engage with research and learn more about healthcare.”
“This program can help me reach my goal by continuing to provide exposure to educational experiences in research and healthcare.”


Impact on Research Program. Advisors collaborated on numerous aspects, through monthly Roundtables and live quarterly huddle discussions, including (1) clinical study protocol design [e.g., clinical trials: NCT05509257, NCT04935931; NIH grant proposals (PAR-25-180)], (2) community dissemination of research findings (e.g., infographics),1 (3) professional development of research team (e.g., junior mentoring opportunities), and (4) study operational improvement. Their lived experiences with mental health conditions and mental health research provided unique insights that strengthened study design, enhanced recruitment and retention strategies, and shaped dissemination efforts to be more accessible and relevant to their peers (Figure 2).
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FIGURE 2
 Impact of the teen research advisors program. Teen advisors contributed directly to multiple aspects of the research process, including clinical study protocol design, recruitment strategies, and dissemination of findings. Their lived experiences informed the development of participant-facing materials and improved study feasibility and retention. In addition to strengthening the research program, advisors benefited from mentorship, enrichment events, and professional development opportunities that supported their educational and career goals. This bidirectional model improves adolescent-focused research and fosters healthy youth development.





4 Discussion

We describe a novel hybrid Teen Research Advisors (TRA) program, intentionally designed to promote the inclusion of youth with lived experience while fostering bidirectional impact—ensuring mutual benefit for both youth participants and the research team. The program integrates advisory responsibilities with enrichment activities and mentorship, offering a well-rounded experience that acknowledges and builds upon the unique strengths of each individual. Notably, our TRA group functions independently of the institutional Teen Advisory Board and has specific goals (e.g., targeted inclusion of youth with lived experience of the conditions being studied, continuity with a primary research team) that are distinct from the institutional Teen Advisory Board, which generally focuses on ad hoc engagement across various research programs and investigators. Both programs provide youth in our community important opportunities to become engaged in research (10).

Leading professional bodies (e.g., Society for Adolescent Health and Medicine) urge researchers to involve adolescents and their communities in study design and priority-setting (11). Indeed, because of the continuity with the research team, our TRAs contribute to all aspects of the clinical translational research program focused on adolescent precision therapeutics and their insights, captured during monthly Roundtables and quarterly huddles, enhance the relevance and feasibility of study protocols, improved participant-facing materials, and shaped dissemination strategies to be more accessible to adolescent audiences. In recognition of their substantial contributions, several Teen Advisors were included as co-authors on this manuscript, and all were given the opportunity. Beyond contributing to community-engaged research objectives, our TRA model also prioritizes youth personal and professional development.

Adolescence is a key period for developing autonomy and identity (12). Giving youth meaningful roles in the community can help to build their sense of purpose (13, 14). Opportunities that promote autonomy and altruism such as sustained mentorship and community engagement are developmentally aligned with adolescents’ needs for identity formation (15). These experiences support community contribution and play a critical role in helping youth transition to adulthood. The TRA model supports the personal and professional development of Teen Advisors. For youth, participation provides exposure to clinical research, hands-on experiences in science and medicine, and mentorship tailored to their interests. Mentorship improves physical health, mental health and career outcomes for youth (16, 17). The sustained mentorship offered through the program centered on goal setting and helping teens identify opportunities that aligned with their personal and professional aspirations. Additionally, junior research team members gained valuable experience in mentorship and community engagement which supported their own professional growth. This mutual exchange of knowledge and growth underscores the value of adolescent partnership in research as both a scientific and educational investment.

The hybrid format, including online synchronous, asynchronous, and in-person opportunities, has been successful in generating a sense of ownership resulting in high TRA engagement rates in all activities. Advisors were engaged as active collaborators rather than passive participants. The flexibility of this structure addressed common barriers (e.g., transportation, scheduling conflicts, participation anxiety) to participation and allowed youth to contribute in ways that best fit their schedules and comfort levels (7, 18). While attended by most TRAs, in person events did suffer from these participation barriers. We found offering hybrid events in addition to in person enrichment experiences was important to our TRAs to optimize opportunities for participation. This approach aligns with prior work that showed that flexible participation models increased accessibility and equity of participation for youth (19). The use of Parlay Ideas as the asynchronous discussion platform further enhanced usability and engagement by offering a secure, youth-friendly interface that supported anonymity and encouraged peer-to-peer interaction. These features fostered open dialogue and created a forum that ensures that all voices were heard. As a result of the program design, our teen advisors rapidly became valued members of the research team, contributing to grant submissions and the development of study day procedures.

TRA program evaluation utilized a mixed methods approach incorporating regular assessment of engagement (detailed in Methods) and qualitative feedback from Advisors and research staff. Existing reports of youth research advisory programs focus on program description and often rely on limited metrics, with most focusing primarily on tracking in-person attendance (5). Sustained involvement and stories of personal growth and satisfaction from both TRAs and our study team members further affirm the value of the program. The integration of youth perspectives into the core research processes fostered a more inclusive, reflective, and responsive research culture within the team. Our initial program evaluation may have involved bias such as social desirability bias (TRAs sharing what they believe study staff wanted to hear) and selection bias (as participants were previously engaged in research). However, TRAs did share constructive criticism that allowed iteration of program elements. A future formal evaluation of the program by an external investigator may reduce bias and augment understanding of impact but was outside the scope of the current work.

We acknowledge that programs may exist that integrate similar features to those described in this paper; however, to our knowledge this is the first formal description of a youth advisory board comprised of youth with lived experience with the conditions being studied, using a hybrid format (e.g., in person and virtual, synchronous and asynchronous), and prioritizing youth professional development for future careers in medicine and science. Unlike many advisory boards that operate in-person only or provide support for multiple research/clinical programs (e.g., the University of Alabama at Birmingham’s Youth Advisory Board) our Teen Research Advisors (TRA) program is embedded into the long-term operations of a clinical research lab and supports ongoing, youth-driven agenda setting. Additionally, our use of an anonymous online discussion platform (Parlay Ideas) for monthly roundtables is a unique strategy to facilitate open and equitable participation in sensitive health topics. The operational details and description of initial impact aim to support adoption of teen advisory boards across a broad range of clinical research programs.

The future of the TRA program continues to be determined through ongoing Advisor engagement to ensure our research remains closely aligned with the needs and preferences of the youth it strives to serve. As the program evolves, we aim to continue integrating Advisor feedback into both strategic planning and day-to-day research operations. For other research teams seeking to implement similar models, key next steps include identifying youth with lived experience relevant to the research focus, establishing flexible engagement formats that reduce participation barriers, and building sustainable mentorship structures. Development should be iterative and co-designed with youth input from the outset to foster trust and ownership. Implementation should prioritize accessibility and continuous evaluation to adapt the model to diverse research settings. By adopting and customizing elements of the TRA model, research teams can advance more inclusive, relevant, and impactful adolescent health research.
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Background: Adolescence is a critical developmental stage where oral, mental, and sexual and reproductive health are closely interconnected. However, these domains are often assessed in isolation, creating a gap in holistic adolescent health understanding and intervention. This study aimed to develop an integrated tool for assessing oral, mental, and sexual and reproductive health.



Methods: A systematic literature review framework guided the study. Three dimensions—oral health, mental health, and sexual and reproductive health—were defined a priori. A structured search of PubMed and ScienceDirect identified relevant English-language articles and tools validated for use with adolescents in Nigeria. Deductive analysis was used for logical partitioning to identify items for domains and subscales. A preliminary questionnaire was drafted, organized into five sections: socio-demographics, oral health, mental health, sexual and reproductive health, and health service utilization. Items were matched with appropriate response scales.



Results: Seventy-eight articles were identified, and 43 met the inclusion criteria. From these, domains and subscales were adopted to construct an 81-item tool. Section one contains 21 socio-demographic items. Section two covers mental health with five constructs: psychological distress (12 items), depression (nine), generalized anxiety (eight), suicide ideation (four), and risk factors (alcohol, tobacco, psychoactive substance use, and self-esteem). Section three measures sexual and reproductive health with 11 items on sexual debut and activity status. Section four assesses oral health with eight items on oral hygiene, self-reported oral problems, and oral habits. Section five includes two questions on health service utilization, covering general, dental, and psychiatric services.



Conclusion: This integrated 81-item tool captures three interconnected aspects of adolescent health, offering potential to strengthen service integration for this population. Beyond practice, it provides a foundation for empirical research to advance multisectoral adolescent health approaches. Future work should focus on validating the tool across diverse adolescent populations.
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adolescents, health screening, assessment tool, oral health, mental health, sexual and reproductive health





Introduction

Adolescents, defined as young people between 10 and 19 years of age (1), are at a critical stage of psychological, social, cognitive, and physical development (2). This is also a stage in life when habits are formed and health practices are developed, which can influence health outcomes at later stages of life (3–6). As such, adolescence is a distinctive stage of human development and a crucial time for establishing the foundations of good health. A strategic and integrated focus on the health and well-being of adolescents is therefore vital for optimal development in future health outcomes (7, 8).

Health-related habits that are formed during adolescence include oral health habits. Poor oral health can affect overall health, school performance, and social interactions (9). For adolescents in Nigeria, the high prevalence of oral diseases is a public health issue. Severe periodontal disease affects 25.1% of people 15 years and older (10), and dental caries affects about 22.9% (11). The large population of adolescents in Nigeria—more than one in four Nigerians are adolescents (12, 13) and 50% of the population is younger than 19 years (14)—suggests that the burden of oral diseases in this population is likely to be significant.

Also, of concern is the high burden of poor mental and sexual, and reproductive health among adolescents in the country. The prevalence of mental health disorders among adolescents ranges between about 10% and 37% (15–17), mainly in the form of depression, anxiety disorders, attention-deficit/hyperactivity disorder, and substance use disorder (18, 19). The high rates of unintended pregnancies, unsafe abortions, and sexually transmitted infections, including HIV, are also a concern, with reports of HIV prevalence being 14%–17%, and the prevalence of other sexually transmissible infections ranging from 29% to 48.8% (20–22).

The high prevalence of oral diseases, mental health challenges, and adverse sexual and reproductive health (SRH) outcomes among Nigerian adolescents is compounded by the significant interconnections between these domains. About 10%–37% of adolescents in Nigeria experience peculiar mental health challenges such as stress, depression, and anxiety (23–26). Poor access to sexual and reproductive health education increases the risks of early initiation of sex, teenage pregnancies, and sexually transmitted infections (27). About 11%—20.2% of adolescents initiate sex by 13 years (28, 29), 18.7%–22.9% of 15–19-year-olds are pregnant (30), and 13% to 95.1% experience sexual abuse (31). Poor oral health increases the risk for poor mental health (32) and vice versa (33). Poor oral health can also mediate poor sexual and reproductive health (34, 35).

These vulnerabilities converge because they share common social, economic, and behavioral determinants, such as family socioeconomic status, stigma, and health-seeking behaviors. This deep interrelatedness necessitates an integrated assessment tool to holistically capture these overlapping risks, which isolated evaluations inevitably miss. The current practice of using separate, siloed tools is clinically inadequate. Adolescents are often averse to referrals; when directed from one specialist to another (e.g., from oral to mental health services), many disengage due to stigma, cost, or mistrust, leading to fragmented care and missed intervention opportunities (36, 37). A unified OMSRH tool streamlines this process by enabling a “one-stop shop” assessment. This adolescent-friendly approach minimizes referral attrition, maximizes healthcare utilization, and is especially vital in resource-limited settings like Nigeria. By identifying co-occurring risks early, it facilitates the design of holistic interventions that address shared root causes, ultimately improving health outcomes and aligning with global strategies for integrated, adolescent-centered care (37).

There is currently no integrated instrument that measures these three areas of adolescents’ health despite their interconnectedness. The aim of this study was, therefore, to develop an integrated oral, mental, sexual, and reproductive health assessment tool for adolescents that will facilitate an inclusive and dynamic understanding of adolescent health in Nigeria.



Methods


Study design

A three-phased, nine-step mixed-methods approach proposed by Boateng et al. (36) was adopted for this study. This current study reports on the first of the three phases: conceptualization and item generation. The summary of the tool development process is presented in Figure 1.
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FIGURE 1
Flowchart summarizing the OMSRH tool development process.




Domain identification

The study employed a systematic literature review framework, using a pre-defined and structured approach to identify and analyze relevant articles. The three key dimensions to be measured—oral health, mental health, and sexual and reproductive health—were defined a priori. A literature search was then conducted in PubMed and ScienceDirect to systematically identify articles or tools that conceptualized the measurement of these domains in English. There were no date restrictions. The identified articles were examined through thematic analysis to extract information on domains and subscales.

Articles were included if they addressed the conceptualization or measurement of at least one of the three dimensions and were designed for general health assessment in apparently healthy populations rather than for specific illnesses or unique contexts. Articles were excluded if they did not address any of the three dimensions or if they were highly specific to particular diseases or specialized populations.

A total of 78 articles were retrieved, with their full texts downloaded and reviewed for relevance. Of these, 12 articles were excluded for not addressing any of the three health dimensions, while 23 articles were excluded for being non-generic, as they were designed for specific illnesses or contexts. These were deemed unsuitable because the proposed tool aims to assess health among an apparently healthy adolescent population. Ultimately, 43 articles (38–80) were included in the study, and the domains and subscales statistically associated with any of the three key health dimensions were adopted for further development of the health assessment tool.



Item generation

Next, the deductive method, also known as logical partitioning (81, 82), was used to identify items for the domains and subscales for the assessment tool. This approach to item generation in instrument design involves developing items based on existing theories, frameworks, or established concepts. Researchers first define the constructs they intend to measure and then generate items that align with these predefined concepts (81, 82). This method ensures theoretical consistency and validity, as items are directly linked to well-established literature and models. It is commonly used in structured assessments, ensuring that the instrument accurately reflects the intended constructs. However, it may limit the discovery of new dimensions not covered by prior theories (83).



Item compilation

The measurement items were derived from validated tools and empirical studies, with most maintaining their original response scales, while a few were adjusted. The selected tools were those validated for use with adolescents in Nigeria, enhancing the likelihood that the measurement meets the five essential characteristics for ensuring the quality of construct measurement: consistent understanding, consistent administration or communication to respondents, clear communication of what constitutes an adequate answer, access to the information necessary for accurate responses, and respondents’ willingness to provide the correct answers required by the question at all times (83–87). Additional socio-demographic questions were formulated for the background section.

The preliminary questionnaire was then drafted, organizing pooled and formulated items into five sections: socio-demographics, oral health, mental health, sexual and reproductive health, and health service utilization.




Results

These 43 included articles were only used to identify appropriate domains through which the dimensions of interest would be measured. Existing validated and unvalidated tools relevant to the domains identified from these articles were then reviewed, and items for the tool were generated from these. The existing tools identified at this stage include both globally recognized and validated ones, like GHQ-12, the Rosenberg self-esteem scale, PHQ-9, GAD-7, as well as unvalidated ones used in empirical studies among adolescents in Nigeria (23–25, 34, 43). Most items were retained verbatim, while some were rephrased. For clarity and cultural appropriateness to the Nigerian adolescent context. A summary of findings is presented in Table 1. The findings from the literature review are divided into oral health, mental health, and sexual and reproductive health.



TABLE 1 Summary of literature on domains for measuring oral, mental, and sexual reproductive health.



	Dimension
	Domains of measurement
	Subscales
	References





	Oral health
	Disability/handicap
	Physical disability
	(38, 39)



	Social disability
	(38, 40)



	Psychological disability
	(38, 41)



	Pain
	Physical pain
	(38)



	Limitation discomfort
	Functional limitation
	(38)



	Psychological discomfort
	(42)



	Self-reported oral conditions
	(23, 25, 42)



	Hygiene
	Frequency of brushing, flossing
	(44)



	Mental health
	General mental health
	Anger, anxiety, emotion intensity, emotion regulation, energy, enjoyment of life, aspiration/goals, happiness/sadness, physical symptoms, relationship satisfaction, shame/guilt/disgust, self-worth
	(45–57)



	Life satisfaction
	Aspiration/goals, Autonomy, happiness/sadness, energy, enjoyment, self-worth, relationship satisfaction
	(58–61)



	Quality of life
	Resilience (ability to cope with pressure), Attention, Anger, concentration, Sleep quality, fear, worry, happiness/sadness, hyperactivity, loneliness, enjoyment, self-worth
	(60–64)



	Symptoms
	Aggression, anger, generalized anxiety, attention, concentration, depression, energy, enjoyment, happiness/sadness, hyperactivity, impulsivity, paranoid, physical symptoms, relationship satisfaction, self-harm, self-worth, suicide Ideation, withdrawal/loneliness
	(51, 54–56, 65–68)



	Wellbeing
	Resilience, Aspiration/goals, Concentration, Energy, enjoyment, happiness/sadness, loneliness, relationship satisfaction, self-worth
	(49, 59, 60, 67, 68–76)



	Sexual reproductive health
	Sexual behaviour
	Age at sexual debut
	(77–80)



	Type of sexual partnership
	(77–80)



	Use of protection during sex
	(77–80)



	Health outcomes
	Pregnancy
	(77–80)



	Sexually transmitted infections
	(77–80)








Oral health

The literature review identified four key measurement domains (disability/handicap, pain, limitations/discomfort, and hygiene) and eight subscales. Physical, social, and psychological disabilities were recognized as essential subscales for understanding the broader impact of oral health conditions (38–41). Pain was primarily measured as physical pain (38), while functional limitations (38), psychological discomfort (42), and personal experiences of oral health problems (23, 25, 43) were measures of limitations/discomfort. In addition, providing insight into oral hygiene behaviours, such as frequency of brushing and flossing (44), was highlighted as a preventive indicator.

The oral health domain was structured around self-reported oral conditions, functional limitations, hygiene practices, diet, and self-reported health status, as identified in the review. The literature emphasized disability (physical, social, psychological), pain, and hygiene behaviours such as tooth brushing and flossing (38–41, 43, 44). In addition, dietary habits, particularly the frequency of refined sugar consumption, were recognized as significant factors influencing oral health (42, 43).



Mental health

The review identified five measurement domains, emphasizing a multi-faceted approach to measuring mental health: general mental health, life satisfaction, quality of life, symptoms, and overall well-being. General mental health assessment includes emotional regulation, anxiety, anger, energy levels, self-worth, and relationship satisfaction (45–58). Life satisfaction was associated with autonomy, aspirations, and happiness (58–60), while quality of life incorporated resilience, attention, concentration, and sleep quality (59–61). Mental health symptoms, such as aggression, depression, anxiety, hyperactivity, impulsivity, and suicidal ideation, were identified as critical factors influencing adolescent health (51, 54–70). In addition, well-being was linked to resilience, aspirations, self-worth, and social relationships, aligning with broader mental health and quality of life frameworks. These frameworks include the Physical, Mental and Social Well-being Scale (PMSW-21) (50), the Life Orientation Test for optimism (60), the WHOQOL-SRPB BREF for spiritual and personal beliefs within quality of life (71), the Resilience Scale for Adolescents (READ) (72), the Well-Being Picture Scale (73), the Subjective Vitality Scale (74), the SPF-IL scale of social production functions (75), and the Questionnaire for Eudaimonic Well-Being (QEWB) (76).

For mental health, the literature highlighted general mental health indicators, including anger, anxiety, self-worth, and energy levels, which formed the basis for subscales such as ability to concentrate, worry, and confidence (45–58). Mental health symptoms, particularly depression, anxiety, and suicidal ideation, were cited as critical indicators of adolescent well-being (50, 54–58). Furthermore, mental health risk factors, such as tobacco use, alcohol consumption, psychoactive substance use, and self-esteem, were integrated based on their strong association with adolescent mental health outcomes (51, 60, 73–76).



Sexual and reproductive health

The literature review categorized sexual and reproductive health into sexual behaviour and health outcomes. Sexual behaviour includes key indicators such as age at sexual debut, type of sexual partnerships, and use of protection during sex, which are essential for assessing risk behaviors and preventive practices (77–80). Health outcomes focus on pregnancy and sexually transmitted infections (STIs), reflecting critical consequences of sexual behaviors among adolescents (77–80).

The sexual and reproductive health domain was guided by studies focusing on sexual behaviour and health outcomes. The review emphasized age at sexual debut, type of sexual partnerships (including multiple and transactional partnerships), and condom use, which were included as essential subscales (78, 79). In addition, sexually transmitted infections (STIs) were identified as a critical health outcome, reflecting the risks associated with adolescent sexual behaviours (78, 80).



Item measures

Based on the findings from the literature review, Table 2 outlines the final domains and subscales selected for the OMSHR Assessment Tool. The measurement items were derived from validated tools and empirical studies, with most maintaining their original response scales, while a few were adjusted. The selected tools were those validated for use with adolescents in Nigeria, enhancing the likelihood that the measurement meets the five essential characteristics for ensuring the quality of construct measurement: consistent understanding, consistent administration or communication to respondents, clear communication of what constitutes an adequate answer, access to the information necessary for accurate responses, and respondents’ willingness to provide the correct answers required by the question at all times (80–87). Additional socio-demographic questions were formulated for the background section. The preliminary questionnaire was then drafted, organizing pooled and formulated items into five sections: socio-demographics, oral health, mental health, sexual and reproductive health, and health service utilization.



TABLE 2 Selected domains and subscales for the oral, mental, sexual, and reproductive health assessment tool.



	Dimension
	Domain
	Subscale





	Background information
	Demographics
	Adolescent's demography



	
	
	Household socio-economic status



	Oral health
	Self-reported oral habits/conditions
	Oral conditions, oral habits



	Functional limitation
	



	Hygiene
	Dental hygiene



	Diet
	Frequency of consumption of refined sugars



	Self-reported health status
	



	Mental health
	General mental health
	Ability to concentrate, worry, and confidence



	Symptoms
	Depression, anxiety, and suicide ideation



	Mental health risk factors
	Tobacco use, alcohol consumption, psychoactive substance use, and self-esteem



	Sexual reproductive health
	Sexual behaviour
	Age at sexual debut, type of sexual partnership (multiple sexual partnerships, transactional sex), use of protection during sex, sexually transmitted infections (STIs)



	Health service utilisation
	Type of healthcare service assessed, Barriers to healthcare service utilization
	Frequency of healthcare service utilization, type(s) of healthcare service accessed, and barriers to healthcare service utilization









Socio-demographics

This section aims to gather background information and family structure details. It includes personal data such as age, date of birth, gender identity, height, weight, school enrollment status, type of school, class (for in-school adolescents), education level, and occupation (for out-of-school adolescents). Most questions are open-ended, except for the secondary school type, which uses a four-point scale (Public Day, Public Boarding, Private Day, Private Boarding) to assess family socio-economic status. The second part focuses on family structure and socio-economic background.



Oral health

Oral health was evaluated across five domains: self-reported oral health habits, functional limitation, oral hygiene, diet, and self-reported oral health status. Oral habits are indicators of physical oral health status and indicators of potential manifestations of co-occurring mental health issues; thus, they can capture overlapping vulnerabilities and provide a more holistic assessment of adolescent well-being. Self-reported oral health habits were assessed by asking whether participants engaged in any of eight behaviours that could impact oral health or overall well-being—digit or finger sucking, tongue sucking, tongue thrusting, lip sucking, lip biting, nail biting, object biting, and bruxism, with responses recorded on a dichotomous (yes/no) scale (25). Responses are on a dichotomous (yes/no) scale.

Functional limitation was evaluated with three items. The first item asked whether participants faced challenges performing any of the five mouth functions, with responses on a dichotomous (yes/no) scale. The second item asked respondents to rate the health status of their teeth, lips, tongue, oral mucosa, and jaws using a 5-point Likert scale, ranging from “excellent” to “poor.” The third item asked how much their overall life had been negatively affected by conditions of these oral parts, with responses on a 5-point Likert scale from “not at all” to “very much” (25).

Oral hygiene was assessed with one item that asked how often participants brushed their teeth. Item response is on a 5-response continuum ranging from “never or irregular” to “more than once a day” (23–25).

Diet was also assessed with an item that inquired about the frequency of consumption of sugar-containing snacks or drinks between main meals. Item response is also on a 5-response continuum ranging from “about 3or more times a day” to “occasionally, not every day” (23–25).

Self-reported oral health status involved asking about ten common oral health problems –tooth holes, tooth sensitivity, bleeding gums, bad breath, fractured or discoloured teeth, painful teeth, mouth ulcers, missing teeth, and no tooth problems, also rated on a dichotomous scale (yes/no), with the item and scale modified from (25).



Mental health

Mental health was assessed through four domains: psychological distress, depression, generalized anxiety, and suicide ideation, chosen for their relevance to adolescents’ experiences.

Psychological distress was measured using the 12-Item General Health Questionnaire (GHQ-12), which includes items about recent experiences such as concentration, sleep, decision-making, and overall emotional well-being (55). The GHQ-12 is widely used to screen for mental health issues among different populations, both people with underlying medical conditions and in apparently healthy people (86–88), and is recognized for its unidimensional measure of psychological distress (89–91). The tool has been validated for use in Nigeria (92, 93), both in clinical and community settings. Studies in Nigeria (88, 94) have reported high internal consistency for the GHQ-12, with Cronbach's alpha values ranging from 0.78 to 0.92, indicating strong reliability. The optimal cutoff score for detecting psychological distress varies but commonly falls between 3 and 4 (92, 93). To assess its concurrent validity, the GHQ-12 was validated against structured clinical interviews such as the Structured Clinical Interview for Diagnostic and Statistical Manual of Mental Disorders (DSM) Disorders (SCID), showing good sensitivity and specificity in detecting psychological distress (92). Its sensitivity rates are above 85% (92) and specificity around 80%–90% (92, 93), indicating that the GHQ-12 is a reliable screening tool in Nigerian settings.

Depression was measured with items from the Patient Health Questionnaire (PHQ-9) (95), which assesses symptoms like lack of interest, sleep disturbances, low energy, and feelings of worthlessness. Responses are rated on a four-point scale, ranging from “not at all” to “nearly every day.” The PHQ has been validated for use in Nigeria in both clinical (among stroke patients (93) and community settings among university students (96). Studies have reported high Cronbach's alpha values (≥ 0.80) (96, 97), indicating strong internal consistency and reliability. This suggests that the PHQ-9 items are measuring the same construct (depression) consistently across respondents. Its test-retest reliability also demonstrated good stability over time in Nigerian samples, with high correlation coefficients (r = 0.80) in repeated measures (97). Factor analysis to assess its construct validity also confirmed a one-factor structure, aligning with the core concept of depression (96).

Generalized anxiety was measured with the GAD-7 scale, which includes items on nervousness, excessive worry, difficulty relaxing, and irritability, also rated on a four-point scale (98). Studies that assessed the psychometric properties of the GAD in Nigerian populations were not found.

Suicide ideation was assessed using the Suicide Behaviours Questionnaire—Revised (SBQ-R), which includes questions on lifetime and past-year suicidal thoughts, attempts, and the likelihood of future attempts (99, 100). The psychometric properties of the SBQ-R were tested among a population of students in tertiary institutions (101). The SBQ-R has shown strong construct validity among Nigerian respondents, through significant positive correlations with the HADS-Anxiety and Depression subscales, and the GHQ-12 (101). Cronbach's alpha for the SBQ-R items was 0.80. Receiver Operating Characteristics curve evaluation suggests that the best cut-off total score with the optimal sensitivity (0.882), specificity (0.875), and highest accuracy (0.879) was 8 in terms of identifying the students at high risk of suicide (101).

In addition, the tool evaluated mental health risk factors, including alcohol consumption, smoking, and psychoactive substance use, as well as self-esteem. Self-esteem was measured using the Rosenberg Self-Esteem Scale, which consists of ten statements about self-worth, with responses on a 4-point Likert scale to minimize response bias (56, 102).



Sexual reproductive health

The tool assesses sexual reproductive health in two domains: sexual behaviour and health outcomes. Sexual behaviour is evaluated through lifetime experience of sexual intercourse, age at sexual debut, circumstances surrounding it, forms of intercourse (anal, vaginal, oral), and types of sexual engagement (transactional, multiple partnerships) in the past 12 months. It also measures the frequency of condom use during consensual sex and the protection used against sexually transmitted infections (STIs) in the last sexual encounter. The health outcome domain includes the incidence of STIs in the past six months and self-rated sexual health status, assessed on a six-point scale: Excellent, Good, Fair, Poor, Very Poor, and Don’t Know. The part of the tool was derived from the National HIV and AIDS and Reproductive Health Survey (NARHS) (103).



Health service utilisation

The tool assessed health service utilization with two domains—types of healthcare service accessed and the barriers to utilization of healthcare service. The type of healthcare service assessed was measured with two items. The first item asked participants when they visited any of the healthcare professionals listed last time. Healthcare professionals listed in the item response are dentists, general practitioners, psychiatrists, and psychologists (25). Barriers to healthcare service utilization were measured with one item that asked participants for reasons why they have not visited any of the identified healthcare professionals in the past 6 months (25).

An 81-item tool was developed to assess adolescents’ oral, mental, and sexual reproductive health, comprising five sections. Section one includes 21 questions on socio-demographic variables. Section two evaluates mental health through four constructs: psychological distress (12 questions), depression (9 questions), generalized anxiety (8 questions), and suicide ideation (4 questions), along with six questions on mental health risk factors—alcohol, tobacco, and psychoactive substance use, and self-esteem. Section three addresses sexual and reproductive health with 11 questions covering sexual activity, age at sexual debut, types of sexual intercourse (oral, vaginal, or anal), sexual partnerships (multiple, transactional, heterogenous, gay/lesbian, others), condom use, sexual outcomes (STI incidence), and self-rated sexual health status. Section four assesses oral health through eight questions on oral hygiene, self-reported oral problems, oral habits, and functional limitations. Section five contains two questions on health service utilization, including general, dental, and psychiatric care. The instrument, which is currently at the conceptualization stage and has not been validated, can be found in Supplementary File 1.

Table 3 discusses the suggested scoring criteria for the instrument. The tool assesses adolescent well-being across mental health, sexual and reproductive health, and oral health, with sociodemographic and service utilization sections used only for descriptive stratification and not scored. Overall scores range from about 55 to 247, but interpretation relies on the profile of scores within domains rather than the composite number. The Mental Health Domain (44–180) is the most detailed, covering psychological distress (10–40), depressive symptoms (9–36), anxiety (7–28), suicidal ideation (4–16), risk behaviors (5–20), and self-esteem (10–40). Severity is graded, with high scores indicating greater problems, except for self-esteem, where higher is better. Notably, a score ≥3 on any suicidal ideation item requires urgent referral. The Sexual and Reproductive Health Domain uses risk indices rather than clinical cut-offs. Key measures include the Composite Sexual Risk Index, contraception/condom use (0–5, higher = riskier), and transactional sex/multiple partners (0–12, higher = greater vulnerability). Scores reflect relative levels of risk across behaviors. The Oral Health Domain (0–33) balances protective and risk factors: oral conditions (0–9, higher = more problems), hygiene habits (0–12, higher = better practices), diet/sugary snacks (0–4, higher = more risk), self-rated oral health (0–4, higher = poorer perception), and functional limitation (0–4, higher = more impairment). By synthesizing across domains, adolescents can be classified as low risk (normal scores throughout), moderate risk (mild to moderate severity in at least one domain), or high risk (severe findings in any domain, such as high suicidal ideation, severe depression/anxiety, extreme sexual health risk, or very poor oral health). High-risk profiles indicate the need for urgent and comprehensive intervention.



TABLE 3 Scoring framework for the OMSRH tool.



	Domain/subscale
	Items
	Response options/scoring
	Total score range
	Interpretation/cut-offs





	Sociodemographic information
	Q101–Q121
	Not scored (descriptive only)
	–
	Used for stratification by age, sex, SES, and location



	Mental health



	Psychological distress (GHQ-like)
	Q201–Q210
	1–4 (higher = more distress; reverse-score Q210)
	10–40
	≤15 = Low; 16–23 = Moderate; ≥24 = High



	Depressive symptoms (PHQ-like)
	Q211–Q219
	1–4 (higher = worse)
	9–36
	≤9 = Minimal;



	10–14 = Mild;



	15–19 = Moderate;



	≥20 = Severe



	Anxiety symptoms (GAD-like)
	Q220–Q227
	1–4 (higher = worse)
	7–28
	≤9 = Minimal;



	10–14 = Mild;



	15–19 = Moderate;



	≥20 = Severe



	Suicidal ideation
	Q228–Q231
	1–4 (higher = greater risk)
	4–16
	Any score ≥3 on any item = urgent referral flag



	Risk behaviors
	Q232–Q236
	1–4 (higher = greater frequency/risk)
	5–20
	Report descriptively; higher = greater risk



	Self-esteem (Rosenberg-like)
	Q237–Q246
	1–4 (reverse-score negatives; higher = better)
	10–40
	Higher = healthier self-esteem



	Sexual and reproductive health



	Sexual activity & practices
	Q301–Q310
	Binary (Yes = 1, No = 0) or frequency-based (higher = riskier)
	Variable
	Composite sexual risk index: higher = more vulnerable



	Contraception & condom use
	Q311–Q315
	Yes = 0 (protective), No = 1 (risk)
	0–5
	Higher = greater unprotected sex risk



	Transactional sex & multiple partners
	Q316–Q319
	Frequency scored 0–3
	0–12
	Higher = greater vulnerability



	Reproductive health experiences
	Q320–Q324
	Binary (Yes = 1, No = 0)
	0–5
	Report descriptively (clinical implications vary)



	Oral health



	Oral conditions
	Q401, Q404
	Yes = 1 per problem
	0–9
	Higher scores = more conditions reported



	Oral hygiene habits
	Q402, Q405, Q406
	Frequency (Never = 0, Daily = 4); reverse for poor habits
	0–12
	Higher scores = better hygiene



	Diet (sugary snacks)
	Q403
	Frequency scale (higher = more risk)
	0–4
	Higher scores = worse diet quality



	Self-rated oral health
	Q407
	0–4 (higher = poorer rating)
	0–4
	Higher scores = worse perceived oral health



	Functional limitation
	Q408
	0–4 (higher = worse)
	0–4
	Higher scores = more limitations



	Health service utilization
	Q409–Q410
	Report descriptively
	–
	Used to assess barriers to access



	Composite OMSRH risk profile
	All domains
	Domain-specific scores summarized
	–
	Low risk = low across all domains;



	Moderate risk = moderate in at least 1 domain;



	High risk = severe/high in at least 1 domain










Discussion

The study aimed to develop an integrated tool to assess oral, mental, and sexual reproductive health (OMSRH) among adolescents, addressing the interconnectedness of these health domains. The outcome was the creation of an 81-item tool divided into five sections, capturing a comprehensive picture of adolescent health by incorporating validated items from existing instruments and newly formulated questions. This tool represents a significant step toward integrating health assessments for adolescents, which could facilitate better service delivery and research in this population.

One of the strengths of the current study is that the tool measures multiple related dimensions of adolescent health, including socio-demographics, mental health, sexual and reproductive health, oral health, and health service utilization. This holistic approach ensures that the interconnectedness of these health domains is captured, which is crucial for understanding adolescent well-being. In addition. many items in the tool were adapted from well-established instruments, reducing the risk of construct underrepresentation (104) and construct-irrelevant variance (105) that can lead to the invalidation of the tool (106, 107). This enhances the tool's credibility and ensures that the constructs being measured are grounded in prior research. The tool also includes both dichotomous and Likert-scale response options, allowing for flexibility in measuring different constructs. The Likert-type response scales with five points have higher reliability, and are appropriate for use with the unipolar items measured in the instrument (108). This adaptability makes it suitable for diverse adolescent populations and various research settings. Furthermore, by combining oral, mental, and sexual reproductive health into a single tool, the instrument has the potential to streamline health assessments and promote integrated service delivery for adolescents, particularly in resource-limited settings like Nigeria.

Despite the study limitations, the development of this tool opens up multiple potential for improving adolescent health outcomes. The tool is still in the first phase of development. While the items have been generated and organized, the tool has not yet undergone content validation, cognitive interviews, or pilot testing. This means that its reliability and validity have not been established for any context or any population. Future steps for validation are discussed, enabling the tool to serve as a foundation for integrated health interventions that address the interconnected health needs of adolescents. The tool could also facilitate empirical research that explores the relationships between these health domains, providing valuable insights into the factors that influence adolescent well-being. Although the 81-item tool is also currently long, it is anticipated that the validation of this comprehensive item pool would lead to a shorter, more parsimonious, yet psychometrically sound instrument.

To realize this potential, the next steps should involve refining and validating the tool. This will include conducting a content validity and logical validity assessment, where an expert panel reviews the tool to confirm that the items are relevant, clear, and comprehensive. This process helps identify any gaps or redundancies in the tool, ensuring it accurately measures the intended constructs (106–111), while also providing preliminary evidence of the instrument's construct validity (112–116). In addition, conducting cognitive interviews with adolescents about the tool will help refine the tool's clarity, ensure that the questions are easily understood by the target population, improve the tool's usability, and reduce response bias (117, 118).

Furthermore, the developed tool needs to be pilot tested with a small sample of adolescents to evaluate its reliability using statistical measures such as Cronbach's alpha and Intraclass Correlation Coefficient (119, 120). This will provide initial insights into the tool's internal consistency and stability (110, 111, 114, 116). The tool's construct validity still needs to be determined through factor analysis and criterion analysis. Factor analysis will help confirm the tool's underlying structure, while criterion analysis will assess how well the tool correlates with other established measures of adolescent health (113–115).

Based on the findings from the pilot test and validity assessments, revisions should be made to refine the tool (113, 120). Following this, a large-scale validation study would be conducted to confirm the tool's reliability and accuracy across diverse adolescent populations. A minimum of 300–450 is recommended (121–123). Efforts would be made to reduce the number of items without compromising the tool's comprehensiveness—only parsimonious, functional, and internally consistent items would be ultimately included (116). This will enhance its practicality and ease of administration in real-world settings (124).

Finally, the tool needs to be evaluated through dimensionality testing (125–128) and confirmatory factor analysis (122, 126, 128) on a new sample. The finalized items from these tests can be used to generate scale scores for substantive analysis (82, 90). In addition, reliability (112, 114, 129) and tool validity (113–115, 130) assessments must be conducted. If the tool is to be applied in different cultural contexts, further adaptation may be required to ensure its relevance and appropriateness. This could involve modifying certain items or response options to better align with the cultural norms and health perceptions of the target population (131). This first version of the OMSRH tool has been intentionally designed as a health status, self-report instrument, suitable for use across diverse adolescent settings (schools, community centers, hospitals, and youth programs).



Conclusion

The OMSRH is a newly designed tool that marks the first step in systematically measuring the oral, mental, sexual, and reproductive health needs of adolescents, thereby promoting an integrated approach for managing the critical health needs of adolescents. Its holistic approach, use of validated items, and potential for integrated service delivery make it a valuable resource for assisting in improving adolescent health outcomes. However, further development and validation are necessary to confirm its reliability and validity. Following further validation testing, this tool can serve as a powerful instrument for research, policy, and practice, ultimately contributing to better health and well-being for adolescents in Nigeria and beyond.
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Introduction: Adolescence is a critical period of hormonal changes that affect growth, development, and behaviour. Estrogen, progesterone, and androgen are sex hormones that play important roles in reproductive development and functions. Factors including diet, Health care, and genetic variation, affect hormone production/levels. However, the effect of different environments has not been explored in detail. This study aimed to evaluate hormonal levels in adolescent girls from two regions in Ghana and also assess associated socioeconomic status.



Method: One hundred and sixteen (116) blood samples were drawn from in-school adolescent girls aged 10–19 years who were involved in a qualitative study to explore adolescent girls’ knowledge, perceptions and experiences of hormonal imbalance in Northern and Southern Ghana between June and October 2022. Their hormonal levels were assessed in respect of androgen, estrogen and progesterone to determine the influence of environmental and parents’ socio-economic factors. Using the Enzyme-Linked Immunosorbent Assay (ELISA), serum levels were determined.



Results: Generally, average serum levels of estrogen, androgen, and progesterone were 195.5 (29.2–899.2.0) pg/ml, 60.7 (8.2–687.3) pg/ml, 46.0 (5.2–130.6) ng/ml respectively. When categorized by location, serum estrogen level was 195.8 (35.7–899.2) pg/ml in the north compared to 195.3 (29.2–899.2) pg/ml, in the south, p = 0.63. Androgen was 52.8 (8.2–687.3) pg/ml vs. 61.2 (16.0–683.33) pg/ml, p = 0.81, and progesterone level was 53.3 (9.2–130.6) ng/ml vs. 43.0 (5.2–111.3) ng/ml, p = 0.0019. Northern participants whose mothers did not have any formal education had higher androgen (p = 0.009) and estrogen (p = 0.0012) levels compared to those from the south. Also, girls with educated fathers had higher progesterone levels (p = 0.03). The proportion of parental unemployment was low across locations. Other covariates did not influence hormonal levels (p > 0.05).



Conclusion: This study provides useful information on the hormonal profiles of adolescent girls in Ghana which can inform the School Health Education Programme's (SHEP) intervention activities related to reproductive health issues. The study shows that there were some variations in the levels of serum progesterone between the two locations with participants from Northern Ghana having higher levels. It also highlights the need for practices that address the differences in hormonal levels among adolescent girls based on the educational levels of mothers, recognizing its potential implications for their health, fertility, and well-being.
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Introduction

Adolescence (10–19 years) (1), constitutes a pivotal phase of human development, characterized by rapid biological, psychological, and social transformations (2, 3). Central to this process are changes in sex hormone profiles, which play a fundamental role in shaping both physical and psychological well-being (4, 5). The hormones estrogen, androgen and progesterone are an essential hormones for female pubertal development, regulating reproductive maturation, growth, and psychosocial well-being of adolescent girls (6, 7). These hormones are largely regulated by the hypothalamic-pituitary-gonadal (HPG) axis. However, their levels are influenced by environmental, genetic, diatery and socioeconomic factors (8–10).

Socioeconomic factors, diets, access to healthcare services, geographical location, genetic variation and, other environmental factors such as light and temperature drive hormonal levels. Some key indicators of socioeconomic status (SES), such as parental education, family structure, employment status, financial stability (10), have been shown to associate with alterations in sex hormone profiles. Educational and income levels may influence lifestyle including dietery choices which may in turn influence hormonal levels (2, 11–13). Studies have found low education and income to be associated with unhealthy dietary habits, including consuming less balanced meals and skipping breakfast (10, 14). In contrast, higher educational attainment or occupational position (an indicator of higher income) is likely to result in the maintenance of a healthy diet (15). These factors are important in the context of Ghana with a diverse population covering different ethnicities with a diverse socio-economic structure (14–16).

A vicious cycle has also been reported between healthcare services and socioeconomic factors. Poor healthcare services are likely to result in poor nutritional and health outcomes including malnutrition and other diseases (17). Poor nutrition and health may in turn, negatively impact learning (cognition), absenteeism in school, educational attainment, employment, productivity and, ultimately, incomes with implication for food insecurity, poor dietary habits/intake, leading to poor health-related challenges including hormonal-related problems (18, 19).

There is vast geographical differences between the northern and southern sectors of Ghana in respect of the vegetation, diet and the population. Whiles northern Ghana is characterised mainly by grass and savanna vegetation with dry weather conditions, southern Ghana is largely forest and coastal (20). These geographical differences tend to influence agricultural practices, kinds of foods produced and diets. Available data indicates that over 50% of adolescent girls have low dietary diversity score (3.8+/−0.8) (21) even though consuming food from diverse sources largely offers protection against diet-related non-communicable diseases including all forms of malnutrition and hormonal imbalance (9). Reports indicate that adolescent girls' diets are dominated by energy-dense foods which may potentially have negative implication for their their hormonal health (22–24).

Hormonal disparities during adolescence have serious consequences for psychological well-being and reproductive health. Thus, understanding the influence of the interaction between SES and geography on hormonal levels is essential for designing tailored interventions that may improve adolescent health outcomes. The objective of the present study was to examine the regional variation and socioeconomic status associated with hormonal levels of adolescent girls in Northern and Greater Accra Regions.



Materials and methods


Study design

The study is part of a larger study that employed a qualitative approach, involving focus group discussion (FGDs), to collect in-depth data between June and October 2022. The approach offered insight into adolescent girls' knowledge, perceptions and experiences of hormonal imbalance. Thereafter, their blood samples were drawn and analysed to ascertain their serum hormonal levels across two distinct geographical locations.



Study location and participant recruitment

The study was conducted in two districts in two administrative regions of Ghana—La Nkwantanan Municipality in Greater Accra Region (southern Ghana) and Tamale Metropolis in Northern Region (northern Ghana). In each district, 2 communities- one predominantly urban and the other predominantly rural—were selected, making a total of 4 communities. In each community, adolescent girls were sampled from upper primary (UP), Junior High School (JHS) and Senior High School (SHS). At the individual school level, a purposive sampling approach was used to select consented and assented adolescent girls who met the inclusion criteria and who were willing to share their experiences. Access to study participants was facilitated by authorities of the participating schools with written informed consent of parents/guardians.



Study participants, eligibility criteria and sample size

The study targeted in-school adolescent girls aged 10 to 19 years. The inclusion criteria included adolescent girls who had experienced menarche and continued to have their menstrual periods at the time of data collection, those who were in UP, JHS and SHS, and those who assented to participate in the study together with their parents' consent. The exclusion criteria included adolescent girls who were in lower primary, were less than 10 years of age, had not experienced menarche and were not schooling at the time of the study.

In all, a total of 116 adolescent girls were recruited with 60 and 56 selected from Greater Accra and Northern Regions respectively. The sample of 116 participants in the study was arrived at based on the principle of data saturation in qualitative studies (25). In this study, saturation was achieved after the fourth FGD at each of the three educational levels when new information/data did not emerge from conducting additional FGDs. Hence, 4 FGDs, with an average of 9 participants per FGD, were conducted at each of the 3 educational levels, bringing the total to 12.


Study procedure and data collection

Familiarization visits to both study locations and their respective education directorates preceded data collection. Approval letters from Ghana Education Service to commence the study in the selected directorates were delivered to the appropriate officers for endorsement. Following this, the study team, with the assistance of the respective School Health Education Programme (SHEP) coordinators, met with authorities of the selected schools and parents/guardians of the participants and briefed them about the project and its objectives as well as sought their permission to conduct the study. Initial activities at the schools included booking appointment dates, times and venues for data collection. Fieldwork for the study commenced between June and October 2022 after an initial pre-test of the data collection instrument in a school located in a different location from the study areas. The pre-test facilitated the refinement of the instrument and ensured that only relevant questions were asked.

To ensure a fair representation of the different adolescent ages, the maximum variation sampling was applied in selecting participants from the 3 educational levels—UP, JHS and SHS—owing to their possible differential experiences of menstruation-related issues. At each of the educational levels, 4 FGDs were held with an average of 9 participants in each FGD. The FGDs were facilitated by a qualitative interviewer and assisted by a note-taker. Dietary and nutritional status data were collected by 4 nutritionists on the project while blood samples were collected by a qualified phlebotomist.

Data gathered from participants included their socio-demographic and economic characteristics such as age, age at menarche, menstrual-related experiences, dietary history and nutritional status (measured by body mass index and anaemia status) and blood samples. About 5 ml of blood was drawn from each participant and transported to the laboratory for processing. Blood samples were centrifuged at 2000 rpm for 10 min and serum stored at −20°C for further analysis. Additionally, data on parents (mothers and fathers/caregivers) socioeconomic variables—education, employment status and occupation (whether formal or informal sector worker)—were collected to assess the link between parental education and employment and occupation status and hormonal levels of participants in respect of androgen, estrogen and progesterone.




Laboratory analysis

Commercially-available kits (MyBioSource; San Diego, USA) were used to determine the levels of hormones in the plasma using the Enzyme-linked immunosorbent assay (ELISA) according to manufacturer's instruction. Briefly, for estrogen (Cat No. MBS701834), precoated plates were allowed to warm to room temperature for about 30 min. Then 50 µl each of sample and estrogen HRP conjugate, and 50 µl of antibody were added and plates incubated for 2 h at 37°C. After incubation and washing, 50 µl each of substrate solution A and B were added for 15 min and reaction was stopped with 50 µl stop solution.

For progesterone (Cat No: MBS580029), a 20 µl sample was added to plates followed by 100 µl Progesterone Enzyme Conjugate, with 50 µl Biotin Conjugate. Plates were incubated for 60 min at room temperature. After washing thrice, 100 µl TMB was added and incubated for 15 min, and reaction was stopped with stop solution.

For androgen (Cat. No: MBS034696), 50 µl of sample and 50 µl of androgen HRP conjugate were added, and plates incubated for 60 min at 37°C. After incubation and washing, 50 µl each of chromogen solution A and B were added for 15 min and reaction was stopped with 50 ul stop solution. All the plates were read at 450 nm using a thermos multiscan plate reader.



Data analysis

For the purpose of this paper, only relevant variables that addressed the objective of this paper were reported. The variables were participants' place of residence (northern or southern Ghana), age and educational level. Also of relevance were their parents/guardians' socio-demographic and economic characteristics: mother's and fathers' education, employment status and occupation (formal or informal worker). And finally, participants' hormonal assays were assessed.


Analysis of socio-demographic data

Data was analysed using R statistical software, version 4.3.0 (26) and GraphPad Prism, version 10.6.1 (892). Age was categorized into three: early adolescence (12–14 years), mid adolescence (15–16 years) and late adolescence (17–19 years). The Kruskal-Walis test was used to determine the differences in the hormonal levels of the three age-groups of adolescents across regions. The socio-economic statuses of parents (mothers and fathers) were categorized on the basis of (1) “educated” and “not educated” (formal education), (2) “employed” and “not employed” and (3) “formal sector worker” and “informal sector worker”.

The Mann–Whitney test was used to determine the differences between educated and not educated mothers. Residence or location was categorized as binary, and a generalized linear model was used to determine the hormonal levels associated with the respective locations. P values below 0.05 were considered statistically significant. Optical densities were converted to concentrations before analysis was done. We compared hormonal levels between adolescent girls from the north and the south. Differences in concentration between participants from the two regions were determined using the Mann–Whitney test.





Results


Demographic characteristics of participants

Participants from both sites had similar ages (p = 0.76) ranging between 12 and 19 years. Almost equal numbers of participants were drawn from the three levels of education: primary (31.9%), junior high school (33.6%), and senior high school (34.5%). Mean age at menarche, the occurrence of first menstruation, was 12.7 years. Northern participants (12.8 years) had a slightly higher age at menarche than Southern participants (12.6 years). About 55.2% of participants were in their late menarche (Delayed puberty). There were slightly more Christians (56.9%) than Muslims (43.1%). The data indicate that fewer mothers (64.7%) than fathers (68.1)had some level of education. Table 1 presents the relevant background charecteristics of participant.



TABLE 1 Demographic characteristics of study participants.



	Variable
	Level
	North (n = 56)
	South (n = 60)
	Total (n = 116)





	Mean Age (yrs)
	
	15.5 (1.8)
	15.4 (2.1)
	15.5 (1.9)



	Age Categories



	
	12–14 yrs
	21 (37.5)
	20 (33.3)
	41 (35.3)



	
	15–19 yrs
	35 (62.5)
	40 (66.7)
	75 (64.7)



	Mean (sd) age at Menarche
	
	12.6 (1.3)
	12.8 (1.4)
	12.7 (1.3)



	Father's Educationa



	
	Educated
	40 (66.7)
	39 (69.6)
	79 (68.1)



	
	No formal education
	7 (11.7)
	10 (17.9)
	17 (14.7)



	
	Unknown
	13 (21.7)
	7 (12.5)
	20 (17.2)



	Mother's Educationa



	
	Educated
	39 (65.0)
	36 (64.3)
	75 (64.7)



	
	No formal education
	21 (35.0)
	20 (35.7)
	41 (35.3)



	Religion



	
	Christian
	37 (61.7)
	29 (51.8)
	66 (56.9)



	
	Muslim
	23 (38.3)
	27 (48.2)
	50 (43.1)




	aEducation in this context means literate (formal education).









Levels of androgen, estrogen and progesterone in adolescent girls in northern and southern Ghana

In both northern and southern locations, estrogen levels 195.5 (29.2–899.2.0) pg/ml were the highest followed by androgen 60.7 (8.2–687.3) pg/ml with progesterone being the lowest 46.0 (5.2–130.6) ng/ml. When the levels of plasma hormones were compared between the southern and northern adolescent girls, serum estrogen level measured was 165.8 (35.7–899.2) pg/ml in the north compared to 206.7 (29.2–899.2) pg/ml, in the south, p = 0.63. Androgen was 62.2 (13.9–683.6) pg/ml in the north and 60.2 (8.2–687.3) pg/ml in the south p = 0.81, and progesterone level was 49.5 (5.2–130.6) ng/ml in the north compared to 43.5 (9.3–108.3) ng/ml in the south p = 0.0019, Figure 1.


[image: Three box plots compare hormone concentrations in Northern and Southern regions. The estrogen and androgen plots show no significant difference (noted as "ns"), while progesterone shows a significant difference (noted as "**"), with higher concentrations in the North.]
FIGURE 1
Hormonal levels in adolescent girls in northern and southern Ghana. The box plots represent hormonal levels between the north and south of Ghana. The middle black lines represent the median levels of hormones. P-values were determined using the Mann–Whitney test. *P < 0.05; **P < 0.001.


In this study, we categorized adolescence into early (12–14 years), middle (15–16 years), and late (17–19 years) stages. Hormonal levels were compared between the three stages in the girls in northern and southern Ghana independently. Generally, no statistically significant levels were observed between the three stages; however, a trend of high hormonal levels from early adolescence through to late adolescence was observed among girls in northern Ghana. A reverse trend was observed in southern Ghana where there were decreased hormonal levels from early adolescence through to late adolescence (Table 2).



TABLE 2 Hormonal levels at the different stages of adolescence.



	Location
	Hormone
	Early adolescence
	Middle adolescence
	Late adolescence
	Total





	
	Androgen
	62.2 (37.5–79.5)
	63.2 (38.1–105.8)
	62.8 (31.8–82.5)
	62.2 (36.2–84.8)



	Northern Ghana
	Estrogen
	162.6 (109.3–356.0)
	160.2 (111.2–245.5)
	200.7 (100.7–433.3)
	165.8 (110.8–316.6)



	
	Progesterone
	43.4 (35.7–53.0)
	52.7 (46.1–76.6)
	54.3 (40.6–76.0)
	49.5 (40.2–70.4)



	
	Androgen
	71.6 (49.8–88.0)
	66 (34.2–91.7)
	50.8 (25.4–87.7)
	60.2 (31.7–89.9)



	Southern Ghana
	Estrogen
	225.3 (133.8–325.9)
	209.4 (129.4–270.5)
	170.8 (110.5–324.8)
	206.7 (121–315)



	
	Progesterone
	44.9 (38.8–54.6)
	36.3 (27.3–41.5)
	47.7 (35.9–66.0)
	43.5 (32.5–54.8)




	Table shows the median concentration with minimum and maximum concentrations.









Parental educational attainment and hormonal levels in adolescent girls

When participants were grouped according to the three educational levels, no differences in the levels of the three hormones analyzed were observed among those in northern Ghana.In southern Ghana, however, the levels of androgen and estrogen were observed to be significantly higher in the primary school girls (Figure 2).


[image: Six box plots compare concentrations (pg/ml) across three groups: Primary, JHS, and SHS. The top left plot shows a significant difference marked by an asterisk. All plots display varying median and range values across the groups, indicating differences in data distribution.]
FIGURE 2
Levels of hormones among participants at different educational levels. The box plots represent hormonal levels based on the three educational stages, Primaryn the junior high school stage (JHS), and senior high school (SHS). The middle black lines represent the median levels of hormones P-values were determined using the Kruskal wails test. *P < 0.05; **P < 0.001.




Parental employment/occupation and hormonal levels in adolescent girls

In a generalized linear model, participants whose mothers had no education were more likely to have higher plasma androgen [OR =  0.37, 95% CI = (0.21–0.68), p = 0.0011], and estrogen [OR = 0.37, 95% CI = (0.21–0.67), p = 0.0008] levels compared to those with educated mothers. When stratified according to location, participants in southern Ghana whose mothers had no formal education had significantly higher plasma levels of androgen (p = 0.017) and estrogen (p = 0.063) compared with those whose mothers were educated. A similar pattern was observed in the North where androgen (p = 0.009), and estrogen (p = 0.0012) plasma levels were higher in girls whose mothers had no education. No differences were observed in the plasma progesterone levels (Figure 3). There was also no difference in the proportion of fathers with and without formal education, p = 0.132. The educational status of 12% of the fathers was unknown. However the levels of progesterone in girls with educated fathers was higher than those with uneducated fathers [OR =  2.67, [95% CI (1.19–6.0), p = 0.018]. Generally 20.6% of the fathers had formal employment while only 10% of the mothers were formally employed. When stratified by location only 5% of the mothers had formal employment in the North while 11.5% were formally employed in the South. For the fathers, 18.3% held formal employment status in the north while 17.9% were formally employed in the south.


[image: Box plots depict hormone concentrations (estrogen, androgen, progesterone) comparing educated and uneducated groups from southern and northern regions. Significant differences are marked with asterisks. Panels A-C and G-I compare southern region data; panels D-F and J-L show northern region data.]
FIGURE 3
Hormonal levels in adolescent girls and their parental education. The box plots represent hormonal levels with the middle black lines representing the median levels. Parental educational levels were assessed ad a determinant of SES. These were categorized as having formal education or not, and graphs (A–F) represents mothers education for both locations for the three hormones and (G–L) represent fathers educational level. P-values were determined using the Mann Whitney test. *P < 0.05; **P < 0.001.





Discussion

This study explored the regional variations and socioeconomic factors that influence the development of hormones, estrogen, progesterone, and androgen, in adolescent girls in northern and southern sectors of Ghana to ascertain influence of georgraphical/setoral differences. Our finding of higher estrogen levels in adolescent girls from both regions is indicative of the normal ongoing developmental processes. Estrogen is one of the steroid hormones associated with the development of female sexual characteristics. Estrogen also plays a vital role in puberty, mainly responsible for the development of the breast, changes in the body shape, and the overall maturation processes (27, 28). Thus, the generally high plasma estrogen levels corroborate other findings (29). The comparable levels of androgen across regions suggest a uniform sensitivity to androgens, which are produced in smaller amounts in females (30). The elevated progesterone levels among girls in northern Ghana might be influenced by dietary differences. In a study in the United Kingdom, it was found that zinc increased the amount of binding sites on progesterone receptors leading to increased plasma progesterone levels (31). Dietary pattern in Northern Ghana as reported in the literature (32) is predominantly cereal-based along with legumes, nuts and red meat. Nuts and red meat are rich in zinc (33) which could be the cause of the higher levels of plasma progesterone in the adolescent girls in the north. A probable factor for the lower progesterone levels in Southern Ghana may be the consumption of highly-processed food, which may interfere with normal hormonal functions. These highly-processed foods contain endocrine-disrupting chemicals which interfere with the biosynthesis of hormone, and metabolism by acting through the receptors for these hormones as antagonists (34, 35). Though we did not collect data on dietary patterns, it has been reported that diet has influence on hormone production (36).

The increasing trend of plasma hormonal levels observed in the north when adolescence was categorized into early, middle, and late stages reflects their physiological maturation through adolescence (37). The reverse trend observed in the south cannot easily be explained since in our thinking, the girls were following normal trajectory of pubertal growth with increasing hormonal levels. One reason that can be adduced for the decreasing hormonal trend in the south could be the consumption of highly-processed foods which may interfere with their normal hormonal levels. Since these participants attend schools located close to Accra, the national capital, the likelihood of consuming processed food is higher. There could also be potential differences in the dynamics or the regulatory mechanisms of these hormones (5, 38).

The higher levels of plasma androgen and estrogen observed among participants in primary schools in southern Ghana may suggest early pubertal development (39). This observation could be the product of stress and other socio-cultural influences on the girls, which is consistent with previous research that has shown that hormonal levels in adolescent girls are influenced by environmental and social factors (40, 41). Several studies have linked socio-economic status with various hormonal levels, stress and pubertal development (12, 15, 40, 42). In this study, we defined high socioeconomic status as having completed/attained a mid-level or higher level of education and the parental occupation, whether they had formal employment or not. The ability of parents with good socio-economic status—in this case, education and formal employment—to give their adolescent girls better care motivated us to find out whether the educational levels and occupation of parents of adolescent girls in our study could influence the levels of the hormones studied. Our data suggests that girls whose mothers have no formal education are more likely to have elevated androgen and estrogen levels. Conversely, those with educated fathers had higher levels of progesterone. This may suggest parents influencing the food choices at home thereby (43) providing their adolescent daughters natural and traditional foods which are better for the girls. Thus, there may be hormonal stability compared to the educated mothers. Though we do not have data on processed food consumption by the girls, we believe the low levels in children with educated parents could result from the consumption of highly-processed foods containing endocrine-disrupting factors (EDC) which tend to disrupt hormonal synthesis (34, 35). Some of these EDCs are plastiscs and plasticizers which contaminate the food during processing and storage (34). A study conducted in Ghana found that ultra-processed food accounted for about 30% of all processed food in the urban centres (44). In another study in Malaysia, children of educated mothers were found to have higher fast food intake compared to children of uneducated mothers (45). Fast-food, which is highly processed and common, contains-endocrine disrupting chemicals which could affect the synthesis and production of hormones. The similar trend of children of mothers with no formal education with elevated levels of androgen and estrogen indicates some consistency and highlights the global impact of socio-economic status and change in diet on hormonal status. This issue underscores the importance of addressing socio-economic disparities in the health of adolescent girls by helping vulnerable populations.



Limitations of the study

Though this current paper does not include information on adolescent girls' dietary intake/behaviour, which is being reported in another paper, its non-inclusion is a limitation to this paper; studies have found mothers' socio-economic status to influence their dietary choices (15, 44, 45). Again, restricting the study to only two administrative regions and employing a non-probability sampling approach to selection of only 116 adolescent girls may have introduced some sampling bias in addition to making the study findings not to be nationally representative enough. In spite of this weakness, the findings from this study gives useful information on the hormonal profiles of adolescent girls in the two regions. Furthermore, the lack of longitudinal data on homornal levels posses another challenge which must be investigated in future studies.



Conclusions

In summary, the study provides useful information on hormonal profiles of adolescent girls in northern and southern Ghana and highlights the link between maternal socio-economic status and hormonal health in adolescent girls. This study also highlights the complex relationship between geographical location and hormonal levels in adolescent girls. This study calls for measures to address practices that cause the differences between hormonal levels in adolescent girls with educated and uneducated mothers may have implications for their health, fertility and well-being.
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and games homework SP:GSW

24 weeks

AE, aerobic exercise; HIIT, high-intensity interval training; NR, not recorded; STAL Spielberger State-Trait Anxiety Inventory; GSW, global self-worth; RCDS, Reynolds Child Depression Scale; SP, self perception; SPPC, self-perception profile for d
Manifest Anxiety Scale in Children-Revised; PCS, Perceived Competence Scale; BASC-2, Behavior Assessment System for Children-2; PRS-A, Parent Rating Scales- Adolescent versior
Childrens Depression Inventory; QOL, Quality of life score; PedsQL, Pediatric Quality of Life Inventory; PAES, Pediatric Anger Expression Scale; HLBS, Healthy Lifestyle Beliefs Scale;
Social Anxiety Scale for Adolescents; BRUMS, Brunell Mood Scale.

iren; CMAS-R,
RP-A, Adolescent Self-Report Scales; RSES, Rosenberg Self-esteem Scale; CDI,
DI, The Beck Depression Inventory; PEQ, Peer Experiences Questionnaire; SAS-A,
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Measured factors School absenteeism
demographics;maternaleducation;BMI;
irregular menstruction;academic stress
Dysmenorrhea

Unmeasured factors Healthcare seeking behavior

depression;anxiety
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Sociodemographic characteristics (n = 120)

Gender
Males or male adolescents
Females or female adolescents
Parent’s occupational class
Skilled

Unskilled

Dependent

Frequency (%)

60(50.0)
60 (50.0)

40(333)
51(42.5)
29(242)
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number of girls

280 4

240

200+

160 -

120

80

40+

0

M regular cycle [20-40 days]
W irregular cycle [2-40 days for short cycle]
@ irregular cycle [10-90 days for long cycle]

1 4 7 1013161922 25283134374043 46 49 52 5558 61 64 67 70 73 76 79 82 85 88

days of menstruation cycle
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Regular toothbrushing  P-value
(=2 daily) OR (95% CI)

Stress (PSS-4 score) 097 (0.95; 0.99) 0001
Low life-satisfaction (Cantril 0.92 (0.89 0.95) <0.001
score)*

Somatic health complaints 100 (0.94; 1.06) 0969

(per 1 complaint)

Psychological health 095 (0.91; 0.99) 0019
complaints (per 1 complaint)

n=7151 (stress); n=7457 (ife-satisfaction); and n=7,431 (somatic and
psychological health complaints). Results represent the odds for regular
toothbrushing per one point increase in score or health complaint. OR
indicates odds ratio; Cl, confidence interval Analyses are adjusted for age,
gender, family affluence, family status, migration background, - sugar
consumption, smoking behavior, and general perceived health and weighted
by the distribution of adolescents across school grades.

aCantril scores are reversed so a higher score indicates lower life-satisfaction.
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Experimental Control ‘Std. Mean Difference Std. Mean Difference
_Study or Subaroup _Mean _SD_Total Mean _SD Total Weight IV, Random, 95% CI IV, Randomm, 95% CI
3.2.1 12 timesweek
Roh, 2018 193 07 15 231 086 15 54%  -054[1.27,019 -
Romero 2020 435 54 3 375 51 69% 055(0.16,0.94) —
Silva, 2020 102 2 10 164 3 10 36%  -233(352,-1.14] —
Subtotal (95% CI) 79 76 159%  -0.68[2.11,0.76] —~—
Heterogeneity: Tau = 1.44; Chi*= 24.04, df = 2 (P < 0.00001); = 92%
Test for overall effect Z= 0.93 (P = 0.35)
3.223.4 times/week
Dabidy, 2011 1408 579 12 2558 972 12 46%  -1.39(2.30,-0.48) =
Fidelix 2019 1229 589 31 1485 1014 31 65%  -0310.81,019 =5
Goldfield 2015 21 04 73 27 04 75 70%  -149[1.86,-1.13) =¥
Jeong, 2005 464 102 20 548 118 20 58%  -075(1.39,-0.10) =1
Luo, 2021 044 013 23 056 007 34 61%  -1.20(1.78,-063 ==
Melnyk 2008 5064 987 12 5217 1533 6 43%  -0.12(1.10,086) =
Philippot, 2022 65 46 20 94 45 20 58%  -062[1.26,001) —55
Roth, 1987 41 45 15 5 43 15 55%  -020(092,052 ==
Talakou, 2012 138 73 32 245 1096 32 63%  -1.14[167,-060] e
Wagener 2012 458 86 21 51 114 20 59%  -051(113,012 =i
Weintraub 2008 278 172 9 382 332 12 48%  -040(1.27,04g |
Subtotal (95% CI) 268 277 626%  -0.78[-1.09,-0.46] *

Heterogeneity. Tau*=

17, Chit= 2817, df=10 (P = 0.002); = 5%

Testfor overall effect Z= 4.82 (P < 0.00001)

3.2.35.7 times/week

Petty 2008(a) 475 99 68
Petty 2009(0) 454 85 70
Willams 2019 63 52 90
Subtotal (95% CI) 228
Heterogeneity: Tau*= 70, 0=

Testfor overall eflect: Z= 217 (P = 0.03)

Total (95% CI)
Heterogeneity. Tau* =

575

517 112 68 74%
517 112 68 71%
68 53 8 73%
21 215%
2(P=0.04), F=70%
574 100.0%

31;Chi*=91.11, df= 16 (P < 0.00001); F = 82%
Testfor overall effect Z= 4.07 (P < 0.0001)

Test for subaroun differences: Chi*= 2.77. df= 2 (P = 0.25). F= 27.7%

-0.40 -0.73,-0.06)
-0.69 (1.03,-0.34]
-0.090.39, 0.21)
-0.38[-0.73,-0.04]

-0.641.0.94,-0.33]

*

-4 -2 2
Favours [sxperimental] Favours [control]

H
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Regular toothbrushing (22 daily) OR (95% CI)

P-value

Stress

Gitls (n =3,896)

Boys (n = 3,455)

Age 11-14 years (n =3,508)

Age 15-18 years (n=3,374)
Normal family affluence (n =4,100)
Low family affluence (1 =1,377)
High family affluence (1,425)

Low life-satisfaction®

Girls (n = 3,841)

Boys (1 =3,300)

Age 11-14 years (n =3,696)

Age 15-18 years (1 =3,491)
Normal family affluence (n = 4,265)
Low family affluence (1 = 1,454)
High family affluence (1,475)
Somatic health complaints

Girls (n = 3,828)

Boys (n=3,307)

Age 11-14 years (n =3,697)

Age 15-18 years (1 =3,474)
Normal family affluence (n = 4,269)
Low family affluence (1 = 1,462)
High family affluence (1,474)
Psychological health complaints
Gitls (n =3,828)

Boys (n=3,297)

Age 11-14 years (n = 3,698)

Age 15-18 years (n=3,472)

Normal family affluence (n = 4,266)
Low family affluence (n = 1,471)

High family affluence (1,474)

0.97 (0.94; 0.99)
097 (0.95; 0.99)
096 (0.93; 0.99)
098 (0.95; 1.00)
0.98 (0.95; 1.00)
098 (095 1.02)
093 (089 0.98)

092 (0.88; 0.96)
092 (0.88; 0.96)
091 (087; 0.94)
093 (0.89 0.98)
092 (0.88; 0.96)
092 (087; 0.98)
091 (0.84; 0.98)

100 (0.92; 1.09)
0.97 (0.88; 1.07)
099 (0.90; 1.08)
099 (091; 1.08)
1.02 (0.94; 1.11)
0.98 (0.87; 1.11)
0.97 (0.84; 1.14)

093 (0.88; 0.99)
0.95 (0.89 1.01)
091 (0.86; 0.97)
098 (092 1.04)
095 (0.89 1.00)
0.96 (0.88; 1.05)
095 (0.85; 1.06)

0012
0012
0.002
0.061
0.046
0310
0.002

<0.001
<0.001
<0.001
0.003
<0.001
0.005
0018

0946

0771
0855
0.684
0761
0733

0.028
0.107
0.005
0419
0058
0326
0338

n=7,151 (stress); n = 7,457 (lfe-satisfaction); and n = 7,431 (somatic and psychological health complaints). Results represent the odds for regular toothbrushing per
one point increase in score or health complaint. OR indicates odds ratio; CI, confidence interval. Analyses are adjusted for age, gender, family affluence, family status,
migration background, sugar consumption, smoking behavior, and general perceived health and weighted by the distribution of adolescents across school grades.
*Cantril scores are reversed so a higher score indicates lower life-satisfaction.
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Experimental

‘Std. Mean Difference

Std. Mean Difference

—Study or Subaroup  Mean SD Total Mean  SD Total Weight IV.Random,95%Cl IV, Random, 95% CI
3.3.115.30mins
Dabidy, 2011 1408 579 12 2558 972 12 46%  -139(:230,-04) T
Luo,2021 044 013 23 056 007 34 61%  -1.20(1.78,-063 ==
Melnyk 2009 5064 987 12 5217 1533 6 43%  -0.1211.10,0.8 =
Petty 2009(a) 475 99 68 517 112 68 71%  -0.40(0.73,-0.08) =
Roth, 1987 41 45 15 5 43 15 55%  -020£092,05) 5
Subtotal (95% CI) 130 135 27.6%  -0.65[1.12, >
Heterogeneity. Tau*= 0.17; Chi*= 1056, df= 4 (P = 0.03); I*= 62%
Test for overall effect Z= 2.72 (P = 0.007)
3.3.2 40.50mins
Jeong, 2005 464 102 20 548 118 20 58%  -075(1.39,-0.10) =
Petty 2009(0) 454 85 70 517 112 68 74%  -069(1.03,-034 +
Roh, 2018 193 07 15 231 086 15 54%  -054[1.27,019] 4
Romero 2020 4135 54 3 375 51 69% 0.55(0.16,094) s
Silva, 2020 102 2 10 164 3 10 38%  -233(352,-1.14) b
Williams 2019 63 52 9 68 59 8 73% 09039, 0.21]
Subtotal (95% CI) 259 249 36.4%  -0.50[-1.04,0.05] >
Heterogeneity: Tau"= 0.37, Chi"= 38,02, df= 5 (P < 0.00001); F'= 87%
Test for overall effect Z=1.78 (P = 0.08)
3.3.360.75 mins
Fidelix 2019 1229 569 31 1485 1014 31 B5%  -0.3100.81,019) i
Goldfield 2015 21 04 73 27 04 75 70%  -1.49(1.86,-113 -
Philippot, 2022 65 46 20 94 45 20 58%  -062[126,001) =1
Talakoub, 2012 138 73 32 245 1096 32 63%  -1.14[(167,-0.60]
Wagener 2012 458 86 21 51 114 20 59% -0.51[1.13,0.12) %)
Weintraub 2008 278 172 9 392 332 12 48%  -040[127,048 =5
Subtotal (95% CI) 186 190 363%  -0.78(-1.24,-033] >
Heterogeneity. Tau®= 0.23; Chi*= 19.69, df= 5 (P = 0.001); I'= 75%
Test for overall effect: 2= 3.41 (P = 0.0006)
Total (95% CI) 575 574 100.0%  -0.64[.0.94,-0.33] *
Heterogeneity: Tau"= 0.31; Chi*= 91.11, df= 16 (P < 0.00001); F= 82% 3 —

Testfor overall effect Z= 4.07 (P < 0.0001)
Testfor subaroun differences: Chi*= 0 64 df=2 (P=077 F= 0%

Favours [experimentall Favours [control]
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Adolescents invited
n=13,001
Adolescents who did not participate (n=3,263)

Luxembourg HBSC study 2018 population
1=9,738

Study population with complete data on

I [ Missing on age (n=315)
Y [
" 1
(n=8,732) | Not available on other confounders *:
Gender (n=56) Daily sugar consumption (n=87)
| Family affiuence (n=202) Tobacco use (n=568)
Study population with complete data on | Familystructure (n=350) General health status (n=48)
confounders
(n=7,589) | [
i3 Regular toothbrushing (n=18)

(n=7,571) Not av:llzble on determinants *:
S(re551 1=420)

faction (n=
Somanc health cumplamxs (n=140)
Psychological health complaints (n=140)

Analytical sample
7,561)

Stress (n=7,151)
Llh»smsfacxnon (n=7,457)
Somatic health ct pla.ms (n-7 431)
Psychological health cor 31)
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Experimental Control

Std. Mean Difference
IV, Random, 95% CI

Std.Mean Difference
IV, Random, 95% CI

Total_Weight
3.4.15 weeksto § weeks

Dabidy, 2011 1408 579 12 2558 872 12 46%
Philippot, 2022 65 46 20 94 45 0 58%
Siva, 2020 102 2 10 154 3 10 36%
Talakoub, 2012 138 73 32 2451086 32 63%
Subtotal (95% CI) 74 7 204%

Heterogenelty. Tau*= 0.18, Chi*= 5.63, 6= 3 (° = 0.08); I'= 55%
Testfor overal effect 2= 4.22 (P <0.0001)

3.4.2 9 weeksto 12 weeks

Jeong, 2005 464 102 20 548 118 20
Luo,2021 044 013 23 056 007 3
Melnyk 2009 5054 987 12 5217 1533 3
Roth, 1987 41 45 15 5 43 15
Wagener 2012 458 86 21 &1 114 20
Weintraub 2008 278 1.72 9 392 332 12
Subtotal (95% CI) 100 107

Heterogeneity. Tau? = 0.05; Chi# = 5.74, df = 5 (° = 0.24); = 26%
Testfor overall effect 2= 353 (P = 0.0004)

3.4.3 More than 12 weeks

5.0%
B.1%
4.3%
55%
50%
48%

32.4%

B5%
7.0%
7.4%
74%
5.4%
£.5%
7.3%

47.3%

Fidelix 2010 1220 560 31 1485 1014 3
Goldfisld 2015 21 04 73 27 04 75
Petty 2008(a) 475 99 68 517 112 68
Petty 2008(0) 454 65 70 517 112 60
Roh, 2018 133 07 15 231 086 15
Romero 2020 N 35 54 39 375 51
Willlams 2018 63 52 90 58 59 8
Subtotal (95% CI) 01 393
Heterogeneity Tau® = 0.38; Chi* = 54.13, df= 6 (P < 0.00001); = 91%

Test for overal effect Z=1.71 (P =0.09)

Total (95% CI) 575 574 100.0%

Heterogeneity Tau*= 0.31; Chi*= 1.1, df
Testfor overal effect. 2= 4.07 (P <0.0001)
Test for subaroun differences: Cl

=15 (P<000001),F=

2%

477 df=2(P=009) F=581%

1.39£230,-0.43]
-0.621.26,001]
+2.33(352,-1.14)
1141167,
422179,

-0.75[1.39,-010)
1.20(178,-063)
-0.12[1.10,0.83]
-0.20 [0.92,0.52)
051 [113,012)
-0.40 [-1.27,0.43]
0.61[-094,.0.27]

031 £081,0419]
+1.49[186,-1.13)
-0.40(073,-0.09)
0.69[1.03,-0.34)
-0.541.27,049)

055(0.16,094]
-0.09 [-0.39,0.21]
0.421-0.90.0.061

0.64[-094,.033]

*

-4 2 0
Favours [exparimental] Favours.

2
[control]
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Variable Statistic
Socio-demographics

Age (years) 149221
Being gir, n (%) 3896 (515)
Family afflvence, n (%) 1659/4,390/1512
High!Medium/Low (219/58.11200)
Living with both parens, (%) 5088 (673)
Migeation background, n (%) 2273721613
None/Second generation/First generation (29414921213
Mental health and well-being

Stress (P54 score) 68430
Low lfe-satisaction (Cantrl score)® 81791
Somaic health complaints (number of complaints) ol
Psychological health complaints (number of com plainis) 121
Oral health behavior

Toothbrushing >2datly, n (%) 5334 (705)
Confounders

Daily suga consumpion, r (%) 2858 (378)
Current smoker, 1 (%) 979 129)
Good health, 1 (%) 6630 (877)

561 Data are preserted as mean:standard deviation, number

(percentage). or median linterquartie range] s appropriate. Study sample s
weighted by the distribution of adolescents across school grades.
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Stage 1: Literature Search (Domain Identification)
Databases: PubMed & ScienceDirect
78 articles identified - 43 selected
Output: Core domains (Oral, Mental, SRH)

Stage 2: Existing Tools Review (Item Pooling)
10 tools identified
60 items extracted (main framework)

|

Stage 3: Soci ic Section Dy
21 items curated by researchers

Stage 4: Draft OMSRH Tool

81 items total (60 d

Stage 5: Planned Validation (Future Work)
ntent validity testing
~ Pilot testing & item reductlon
- Factor analysis & reliability testing
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