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Problematic situations 
related to social media use 
and competencies to prevent them: 
results of a Delphi study
H. Lahti *, M. Kulmala , N. Lyyra , V. Mietola  & L. Paakkari 

A three-round Delphi method was used to study the problematic situations that adolescents may 
encounter when using the social media, and the competencies needed to address these situations. 
A panel of Finnish experts (N = 22) provided an open-ended list of problematic situations and 
competencies in 2020–2021. These were then evaluated and ranked according to their significance. 
The experts provided an information-rich list of both problematic situations and competencies. 
Finally, 16 problematic situations and 19 competencies were ranked in order of importance by the 
experts. The most important problematic situations were direct and indirect cyberbullying and 
sexual harassment. The most important competencies were the ability to act responsibly, knowing 
what kinds of activity are prohibited, and knowing whom to contact on exposure to cyberbullying or 
harassment. The findings can be used in developing policies, recommendations, and solutions aimed 
at counteracting the harmful effects of social media on wellbeing during adolescence.

Keywords Social media, Problematic situation, Competency, Health, Wellbeing, Adolescent, Delphi

Social media spaces encompass social networking sites such as Facebook and Instagram, and instant messaging 
applications such as WhatsApp and Snapchat. These can serve as important growth and developmental con-
texts for  adolescents1. Furthermore, because the online world overlaps with the offline world, the online world 
may help adolescents to “navigate important developmental issues from their offline lives,” including sexuality, 
identity, and  health2. The social media provide a venue for connection, for identity expression and formulation, 
and for comparison with others and the establishment of social  norms3. Among adolescents, social media use 
constitutes a prime activity for entertainment, information-seeking, and  communication4, with an international 
European Commission report indicating that young people between the ages of 10 and 18 spend up to 7.5 h 
online per  day5. Furthermore, the EU Kids Online 2020 report indicates that 69% of persons aged 12–14 and 81% 
of persons aged 15–16 go online several times each day or all the time6. Consequently, ensuring a safe and secure 
social media environment for adolescents has been incorporated as a key component in the European strategy 
for a Better Internet for Kids (BIK+)7 and in the EU Strategy on the Rights of the  Child8.

Although the social media contribute positively to adolescents’  lives3,9, adolescents are vulnerable to vari-
ous problematic situations while navigating and experimenting with the social  media1,9,10. This may be due to 
their susceptibility to peer pressure, and to having limited self-regulation skills, as well as other competencies 
that would prevent or deal with such  situations1,11,12. In this paper, problematic social media situations encom-
pass risky or threatening situations which may cause negative effects on adolescents’ health and wellbeing. The 
competencies in question combine skills, knowledge, and awareness sufficient to prevent problematic situations 
arising from social media and to deal with problematic situations if they  arise13.

Previous studies have identified a range of problematic situations related to adolescents’ social media use; 
these may be grouped as those with (1) direct or (2) indirect consequences on their health and  wellbeing2,6. The 
situations with direct health consequences involve situations such as  cyberbullying14 and sexual  harassment15, 
both of which have been associated with lower life  satisfaction16, and psychosomatic problems such as depres-
sive  symptomatology17,18. Cyberbullying is also associated with a greater likelihood of self-harm and  suicide19,20. 
According to EU Kids Online 2020, 14% of adolescents report being a victim, while 8% report having been a 
bully at least a few times. Furthermore, 23% report having been a victim of aggressive behavior, and 14% report 
having been aggressors themselves. As regards sexual messages, 22% mention having received sexual messages 
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over the past year, with 17% having received unwanted sexual requests at least a few times, and 6% having sent 
sexual  messages6. The convergence of different forms of bullying and sexual harassment increases the likelihood 
of even more negative health impacts, as compared to experiencing just one type of  victimization16. There is the 
further possibility of being in contact with strangers over the social media, which may increase the likelihood 
of being subjected to sexual  harassment18.

The situations with indirect health and wellbeing consequences could include the exposure to and sharing 
of a variety of harmful and provocative  materials1,6. These can include risky social media  challenges21, as well 
as images and other content associated with high-risk behavior. There is evidence that social media content 
discussing risk behaviors (such as substance misuse) can potentially support beneficial attitudes regarding these 
 behaviors22. Furthermore, social media challenges and risky selfie  behavior23 may encourage the performance of 
dangerous acts (e.g., climbing a cliff or onto a train) by which adolescents may seek to foster their social identity. 
Risk-taking behavior may result from a general desire to satisfy risk-taking needs, but also from a desire to con-
nect with deviant peers and communities, and to seek peer  approval1. Adolescents’ desire for peer approval may 
be strengthened by the neural sensitivity of the socio-emotional system, which enhances the anticipated reward 
value of risk behaviors that are likely to be seen by  peers24.

Harmful and provocative material includes the plethora of appearance-focused content on popular adolescent 
social media  platforms6,25. Exposure to such content may lead to distorted images of reality, and these may in 
turn lead to objectifying self-concepts, impossible body standards, and lowered self-esteem, especially among 
 girls10,26. Furthermore, the EU Kids Online 2020  report6 indicates that harmful and provocative content includes 
false information, racial discrimination, and hate speech. These can easily spread through adolescent online social 
networks and cause anxiety and  distress27,28, contributing to victimization, polarization, discredited stereotyping, 
and deterioration of trust towards  authorities29. In Europe, 8–17% of adolescents aged 12–16 report that they 
have faced harmful content online at least  monthly6. The same report notes that “exposure to different types 
of harmful content is interrelated—i.e., if a child sees one type of content, it is more likely that the same child 
will also see other types of harmful content.” Approximately 10% of adolescents mentioned having encountered 
content on how to commit suicide, how to physically harm or hurt oneself, experiences of taking drugs, and 
ways to be thinner. In addition, 17% had encountered hate messages attacking particular groups or  individuals6.

Through social media, adolescents are also confronted with advertising that could have harmful effects 
on their health and  behavior30. The social media allow marketers to adapt their messages to reach millions 
of adolescents, via targeted ads based on content that adolescents have previously viewed or posted on their 
 profiles31. Furthermore, the social media have broadened the types of products adolescents are now exposed to. 
For example, major alcohol brands maintain a strong presence in popular adolescent social media platforms such 
as  TikTok32, and could thus impact on adolescents’ health through endorsing alcohol consumption.

Other possible indirect effects on adolescents’ health and wellbeing derive from privacy issues. The content 
that adolescents choose to share on any social media platform becomes to some degree public, and removal of 
such content can be difficult or  impossible33. Furthermore, research has demonstrated that adolescent privacy 
practices vary significantly, and that even adolescents who understand how to manage privacy settings may 
choose not to do  so6,33

The problematic situations related to adolescent social media use are diverse, as are the competencies for 
preventing and resolving such situations. Previous studies have identified an array of social media-related com-
petencies, which include the self-regulatory skills needed to limit one’s time on the social media and develop 
healthy usage  patterns34, together with the skills to maintain one’s  privacy33, protect oneself from inappropriate 
 material34, and limit one’s online disclosure of  information35. Attention has been drawn to adolescents’ need 
for cooperative conflict-resolution, ethical skills, and  empathy36,37. There has also been an emphasis on general 
media literacy skills (e.g., to protect oneself from mis- and disinformation)37, and health  literacy38, plus the abili-
ties to talk about problematic social media situations with trusted adults, and to seek help if  needed39. Many of 
the competencies mentioned above could help in addressing problematic situations in the social media from 
the perspective of both perpetrators and victims. For example, conflict-resolution skills and empathy have been 
shown effective against  cyberbullying36.

Problematic situations can have long-term negative effects on adolescents’ development, wellbeing, and health. 
However, relatively little research has been conducted on problematic situations related to adolescents’ social 
media use and their competencies in addressing these situations. One general conclusion from studies on prob-
lematic situations relating to the social media (regarding e.g., school interventions) has been that there is a need 
for a (possibly gradually achieved) expert consensus on (1) the most important problematic situations bound up 
with adolescents’ social media use, and (2) the kinds of competencies that will be most effective in preventing 
such  situations34,37. Such research is essential if one is to develop policies, recommendations, and solutions that 
could target and prevent the harmful effects of the social media on the wellbeing of  adolescents10. With this aim 
in view, the research questions for the present study were:

RQ1. What are the most important problematic situations that adolescents may encounter when they use 
the social media?
RQ2. What kinds of competencies do adolescents need to prevent problematic situations arising from the 
social media, and to deal with problematic situations if they arise?

Material and methods
The Delphi method was utilized for this study. The Delphi method combines quantitative and qualitative pro-
cesses that draw anonymously on selected experts’ opinions, and it aims to obtain a group consensus on a 
 phenomenon40,41. The Delphi method has been deemed appropriate where scientific knowledge on the topic 
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studied is  scarce40, and it has been seen as useful when qualitative methods (such as face-to-face data collec-
tion) are  impractical41. In this study, a three-round survey process was employed over a period of seven  weeks42. 
Before conducting the Delphi study, the research team developed the questions internally and conducted pilot 
testing with selected experts. The aim of the pilot testing was to ensure the usability and comprehensibility of 
the questions for external participants. This was done by ensuring that the questions in each round were suitable 
and understandable, and thus appropriate for the study  purposes43. Pilot testing was carried out prior to each 
round of the Delphi study.

Participants and procedure
In previous Delphi studies, the sample sizes have varied from three to several  hundred44; however, the majority 
of Delphi panels consist of under fifty  experts45. In the present study, previous Delphi studies on health pro-
motion were used as a guideline for selecting an appropriate number of participants, in conjunction with the 
guidelines provided by Okoli and  Pawlowski46. Thus, the present study was based on the subjective opinions of 
22 pre-selected experts.

Because a Delphi study is a group-decision mechanism requiring experts with a deep understanding of the 
 issues46, the present study employed purposeful sampling to identify “information-rich participants.” Specifi-
cally, we employed maximum variation  sampling47 to gather diverse expert viewpoints on the phenomenon in 
question and thus gain a meaningful consensus on the  topic45. The sample recruitment process was based on 
the Knowledge Resource Nomination Worksheet (KRNW)46. Following KRNW—which is designed to help 
categorize experts before identifying them—the relevant knowledge areas, skills, practitioners, academics, and 
organizations were initially identified. The worksheet was then populated with the names of relevant individuals, 
pinpointed either through organizational websites or expert publications. Sub-lists were created for each area of 
expertise, and experts were ranked and categorized appropriately, leading to the formation of a panel structure. 
The experts were selected in order of their ranking, profession, geographical position, and area of expertise to 
achieve a versatile panel that could provide multiple viewpoints on the subject matter. Complementary expertise 
was pursued by selecting many different kinds of specialists, hence, not merely (for example) researchers. The 
chosen experts were then invited, with a request to propose an alternative participant in case they were unable 
to participate.

On the basis of the KRNW, the experts chosen for this study were researchers from the fields of media educa-
tion, educational science, psychology, health education, and information research, with inclusion also of teachers 
and principals working in primary and secondary education and in high schools. There were also other proven 
experts from the fields of the media, plus professionals in the social and healthcare fields, such as psychologists, 
child psychiatrists, medical doctors, and youth workers. Data collection was implemented via an electronic 
questionnaire sent to the selected participants by email. Anonymity is a key component of a Delphi study, with 
the aim of freely facilitating views on the topic; thus, the email was sent to the selected persons with no possibility 
to trace an answer to a particular individual. The participants did not know the content of other responses, nor 
the personality of other respondents. The collation of the responses was undertaken by the research group. The 
Delphi was performed in Finnish, which was the native language of the experts.

The first round of the Delphi study
The goal in the first round was to encourage experts to freely produce ideas on the research phenomenon, and 
to generate questionnaire items for the second  round48. The first round consisted of two open-ended question-
naires in which experts were asked to list (1) problematic situations that adolescents may encounter when they 
use the social media, and (2) competencies that adolescents need to prevent and deal with problematic situations 
in the social media. Five members of the research team carefully considered the answers that the experts in the 
first round had provided. The qualitatively differing problematic situations and competencies were identified 
and listed (separately), and the overlaps from the responses were removed. While reading the expert responses, 
the members of the research team acted as critical friends for each other. This approach can be described as a 
critical dialogue between researchers, in which their understandings are shared and mutual critical feedback 
is  given49. The various viewpoints of the team members were thus positioned as resources for challenging and 
expanding the  interpretations49. The responses were (re)formulated as statements for the second round, ensur-
ing loyalty to the original responses. Thus, all qualitatively differing problematic situations and competencies 
were identified and listed.

The second round
For the second round, an online questionnaire was created containing a collection of items mentioned by par-
ticipants. The problematic situations and competencies were listed separately. Within each list, the items were 
presented in random order. In building the items, the wording used by participants was followed as closely as 
 possible48. The experts were asked to rate the importance of each item on a 7-point Likert scale using the ques-
tionnaire. The scale for the problematic situations and the scale for the competencies both ranged from 1 = not at 
all important to 7 = very important. The experts’ responses were quantitatively analyzed based on previous Delphi 
 literature48,50. To determine the most important items, the modes, medians, and means were computed. In addi-
tion, standard deviations and Z-scores (standardized scores with sample mean = 0, standard deviation = 1) were 
calculated. Agreement percentages were also inspected. Firstly, calculation was made of the number of agreeing 
pairs of respondents divided by the number of all possible pairs of respondents in the dataset. Additionally, the 
proportion of respondents who rated an item as among the top x most important items (abbreviated henceforth 
as agree % ≥ x) was determined for different values of x. The most important items were listed and utilized to 
create a new questionnaire for the final round (i.e., round 3).



4

Vol:.(1234567890)

Scientific Reports |         (2024) 14:5275  | https://doi.org/10.1038/s41598-024-55578-5

www.nature.com/scientificreports/

The third round
In the third round, the experts were asked to select and rank the eight most important problematic situations 
and competencies separately. Items that did not make the top-eight list were given a value of 0. The ranking was 
applied to the items that emerged as the most important in the second round, based on the quantitative analysis. 
The sum scores, the mean, and the agreement percentages of the experts’ responses were analyzed to determine 
the most important problematic situations and competencies according to the experts’ opinion.

Ethical approval
The Ethical Committee of the University of Jyväskylä was consulted and concluded that applying for ethical 
approval was not necessary due to the use of anonymous procedures. All three rounds of the Delphi study con-
tained questions regarding willingness to participate. At this point, the participants approved the privacy notice 
compliant with the European Union’s General Data Protection Regulation (GDPR)51. All research procedures fol-
lowed the responsible conduct of research guidelines and regulations of the Finnish National Board on Research 
Integrity (TENK)52. Informed consent was obtained from all participants.

Results
The first round
The panel for the first round consisted of 19 experts. The two open-ended questionnaires gave a list of 125 prob-
lematic situations that adolescents may encounter related to social media use, and 82 competencies required 
to address problematic situations. After careful consideration of the qualitative similarities in the content, 29 
problematic situations (Table 1) and 24 competencies (Table 2) were formulated.

The second round
Twenty-two experts participated in the second round. The problematic situations and the skills were listed sepa-
rately from each other, each in random order, to avoid influencing the results. Based on the quantitative analyses, 
the experts considered most of the 29 problematic situations and 24 competencies to be important (i.e., having 
medians ≥ 5, modes ≥ 5, with one exception; Tables 1, 2). For the subsequent (third) round, the cut-off criteria 
were set at a median and mode of ≥ 6, a mean of ≥ 5, and a Z-score ≥  − 1. The decision was based on the need to 
have a sufficient number of high-importance items for further evaluation and selection in the third round, but 
also to gradually move towards identifying the most important problematic situations and competencies among 
adolescents (i.e., to narrow down the responses)43. According to statistical assessment, a more lenient cut-off 
would have yielded too many items, whereas a more stringent cut-off would have overly constrained the pool of 
items. Nevertheless, we have listed all the items and their corresponding values in Tables 1 and 2, recognizing 
that no generally accepted cut-off criteria exist in the  literature53. The selected cut-off yielded 16 problematic 
situations and 19 skills (indicated by bold text in Tables 1, 2).

The third round
In the final round, 17 experts participated in the questionnaire. In this round, the experts were asked to identify 
and then rank the eight most important problematic situations and competencies among the 16 problematic 
situations and 19 competencies that remained from the second round. The most important item received eight 
points from the participants and the eighth most important received one point, yielding a theoretical maximum 
of 136 if all of the participants had chosen the same item as the most important. The findings (Tables 3, 4) indicate 
that the responses varied across the items, but that all of the items were mentioned in the lists of the eight most 
important items provided by the respondents overall.

In order to identify the most important problematic situations and competencies, sum scores were calculated. 
As regards the problematic situations, exposure to direct cyberbullying received a sum score of 102, while exposure 
to indirect cyberbullying received a sum score of 74. As regards the most important competencies, the ability to 
act responsibly and without offending others received a sum score of 80, while knowing what kinds of activity are 
prohibited received a sum score of 72.

Discussion
The study investigated experts’ opinions on (1) the most important problematic situations that adolescents may 
encounter when they use the social media, and (2) the competencies needed by adolescents in addressing these 
situations. According to the findings, the three most important problematic situations were exposure to direct 
cyberbullying (i.e., vicious behavior, public humiliation), exposure to indirect cyberbullying (i.e., being excluded 
from digital communities), and exposure to sexual harassment and molestation. The three most important com-
petencies were the ability to act responsibly in social media, knowing what kinds of activity are prohibited (e.g., 
identity theft, dissemination of false information, defamation), and knowing whom to contact when exposed to 
cyberbullying, harassment, or sexual harassment. Despite some differences, the competencies showed a good 
match with the problematic situations. In addition, some of the competencies identified could be seen as trans-
versal competencies, relevant to many problematic situations (e.g., the ability to assess one’s own behavior and 
that of others on social media, the ability to identify problematic social media situations in one’s daily life, and 
knowing one’s own rights).

Our findings are in line with previous studies investigating perspectives by  experts10,11 and  adolescents2,35 
regarding problematic situations in the social media. These have indicated cyberbullying and sexual harassment 
as particularly problematic. This may be due to their direct negative consequences on the victim’s wellbeing, 
but further research is needed on this aspect. It is worth noting that (direct and indirect) cyberbullying may 
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last longer than bullying in traditional environments (e.g., in schools), due to a lack of immediate indications 
of bullying, and to the adolescent not mentioning bullying to an  adult54 Furthermore, Slonje et al.55 have noted 
that cyberbullying can be anonymous, but that the potential audience can be larger; also, that cyberbullying is 
not tied to any time or place and may take place in usually safe environments (e.g., within the home), meaning 
that there is no “safe haven.”

In cases of bullying or sexual harassment, or other concerning situations such as racism (which was also 
ranked fairly high by the experts of this study), it is important that adolescents should not face these experi-
ences on their own. According to the EU Kids Online  study6, almost half of adolescents had either talked to their 
parents (40%) or to their peers of the same age (50%) after negative online experiences; however, one in five had 
not talked to anyone. Many abilities are important in terms of being able to contact someone, including knowing 
(1) what kinds of activity are prohibited, or in other ways unacceptable, (2) whom to contact when exposed to, for 

Table 1.  Problematic situations that adolescents may encounter when they use social media, as identified by 
an expert panel.

Problematic situation Median Mean Mode Std Agreement % ≥ 5 Agreement % ≥ 6 Agreement % = 7 Z-Score

Exposure to direct cyberbullying (vicious behavior, anonymous 
bullying, public humiliation, name-calling) 7 6.50 7 0.91 95 95 64 1.98

Exposure to indirect cyberbullying (becoming excluded from 
digital communities, online gossip) 6 6.14 7 0.89 95 77 41 1.26

Incapacity to manage time spent on social media 6 6.00 7 1.20 82 68 50 0.99

Lack of knowledge and skills to critically address social media 
content 6 6.00 7 1.11 91 73 41 0.99

Exposure to pressures regarding appearance; an appearance-
oriented world view 6 6.00 7 0.98 95 64 41 0.99

Excessive time spent on social media, and increased screen time 6 5.95 7 1.33 86 73 45 0.90

Exposure to racism 6 5.91 7 1.11 86 64 41 0.80

Reduced quality/quantity of sleep through the use of social media 6 5.86 7 1.36 86 64 45 0.71

Addiction to social media use (i.e., compulsive and uncontrolled 
use) 6 5.86 7 1.17 91 59 41 0.71

The need to be constantly available in order not to be excluded 
(fear of missing out) 6 5.59 7 1.30 82 55 32 0.17

Exposure to online scams 6 5.36 7 1.65 68 55 36  − 0.28

Exposure to sexual harassment and molestation 6 5.86 6 0.99 86 73 27 0.71

The child or adolescent behaves offensively on social media and 
does not understand the emotional content of messages (low 
emotional skills)

6 5.82 6 1.05 82 73 27 0.62

Sharing without permission the private and sensitive information 
or files of other people 6 5.82 6 0.91 91 68 23 0.62

Sharing of one’s own personal, private, and sensitive information 
or files 6 5.62 6 1.02 90 57 19 0.23

Exposure to negative behavior/provocative material shared by 
others (e.g., images or video footage of violence, at-risk situations, 
intoxicants, or gambling)

6 5.10 6 1.55 67 52 14  − 0.81

Social media having an unfavorable effect on concentration and 
attention when studying 6 5.82 5 0.96 95 55 32 0.62

Exposure to a distorted image of reality 6 5.68 5 1.17 86 55 32 0.35

Exposure to social media challenges that are harmful or dangerous 
to health 5 4.95 6 1.25 64 36 9  − 1.09

Valuing others on the basis of social media profiles (e.g., number of 
followers or likes) 5 5.36 5 1.29 77 45 23  − 0.28

Inadvertent or intentional dissemination of false information (e.g., 
fake news and conspiracy theories) 5 5.27 5 1.28 77 36 23  − 0.46

Exposure to distorted or false information (e.g., fake news, con-
spiracy theories) 5 5.10 5 1.30 71 38 14  − 0.81

Seeking out material that could provoke negative behavior by the 
person encountering it (e.g., porn sites or violent sites; joining groups 
that encourage risky behavior)

5 5.09 5 1.54 77 41 18  − 0.82

Exposure to poor role models, and their glorification 5 5.05 5 1.50 73 36 18  − 0.91

Exposure to commercial marketing (tempting to buy something that 
a young person cannot afford, such as in-game purchases) 5 5.00 5 1.35 77 32 14  − 1.00

Exposure to targeted influence (e.g., the social media front page is 
modified according to the person’s previously searched material) 5 4.82 5 1.44 68 32 9  − 1.36

Exposure to an excessive information flood 5 4.64 5 1.50 64 32 5  − 1.72

Poorly protected social media profiles 5 4.57 5 1.54 57 29 10  − 1.85

Exposure to identity theft 5 4.86 4 1.42 55 36 14  − 1.27



6

Vol:.(1234567890)

Scientific Reports |         (2024) 14:5275  | https://doi.org/10.1038/s41598-024-55578-5

www.nature.com/scientificreports/

instance, cyberbullying, harassment, or sexual harassment, and (3) where to report inappropriate material. The 
first two competencies were ranked as the second and third most important competencies by the experts in our 
study. However, the proportions related to not receiving help from parents (36%), friends (55%), or a teacher 
(65%) after being bothered by something on the  internet6 indicate clear deficiencies in social support. The experts 
also highlighted the importance of having the skills to assess the trustworthiness of the previously unknown online 
friend and to assess what contents are suitable for publication or sharing. These are critical in hindering exposure 
not just to harassment, but also to other kinds of security risks, such as privacy  violations56, and are clearly linked 
to the problematic situation of sharing one’s own personal, private, and sensitive information or files. Competencies 
related to privacy issues can be deemed particularly important in situations where adolescents share private or 
sensitive information (their own or that of others), or are exposed to online  scams12. However, based on the EU 
Kids Online 2020 report, every fifth adolescent has difficulties in changing their privacy  settings6.

The expert panel rated social media-induced pressures regarding appearance as a significant problematic 
situation. This concern has also been raised by previous literature in which it has been noted that popular social 
media platforms contain an abundance of appearance-focused content promoting athletic and muscular ideals 
for males, and thin and curvaceous ideals for  females57. This may lead to unrealistic standards of beauty and 
physical appearance, objectifying self-concepts, and impossible body standards among  adolescents10,26. The 
visual nature of the social media, combined with quantifiable peer feedback (e.g., likes, comments) and the 
public exposure entailed, may exacerbate appearance pressure and appearance-focused social comparison in 
the developmentally sensitive period of  adolescence58. Thus, experts in this study highlighted the importance 

Table 2.  Competencies required to prevent/deal with problematic social media situations, as identified by an 
expert panel.

Competency Median Mean Mode Std Agreement % ≥ 5 Agreement % ≥ 6 Agreement % = 7 Z-Score

Knowing whom to contact when exposed to cyberbullying, harass-
ment, or sexual harassment 7 6.73 7 0.55 100 95 77 1.33

Ability to act responsibly and without offending others on social 
media 7 6.59 7 0.80 95 91 73 1.04

Ability to act empathetically and with respect for others on social 
media 7 6.59 7 0.80 95 91 73 1.04

Ability to assess the trustworthiness of a previously unknown 
online friend 7 6.55 7 0.74 95 95 64 0.94

Knowing what kinds of activity are prohibited (identity theft, 
sexual harassment, dissemination of information, defamation) 7 6.55 7 0.91 91 91 73 0.94

Ability to ask for help from a trusted adult if necessary 7 6.50 7 0.74 100 86 64 0.84

Ability to assess what contents are suitable for publication or 
sharing 7 6.50 7 0.80 95 91 64 0.84

Ability to protect personal privacy (e.g., passwords and profile 
privacy settings) 7 6.50 7 0.74 100 86 64 0.84

Ability to manage time spent on social media 7 6.41 7 0.96 95 91 59 0.65

Ability to assess the trustworthiness of published information 7 6.41 7 0.73 100 86 55 0.65

Knowing where to report inappropriate material 7 6.36 7 0.85 95 86 55 0.55

Ability to identify, process, express, and regulate emotions on 
social media 6 6.32 7 0.78 100 82 50 0.46

Ability to compare information published in different data sources 6 6.14 7 0.83 100 73 41 0.07

Having knowledge and skills on how to apply security practices to 
protect privacy (one’s own and that of others) 6 5.86 7 1.25 86 59 45  − 0.51

Knowing one’s own rights (e.g., right to information, privacy, and 
freedom of expression) 6 6.09 6 0.87 95 77 36  − 0.03

Ability to explain how social media affect one’s self-image and 
self-esteem 6 5.95 6 1.13 95 77 32  − 0.32

Ability to evaluate the credibility of social media posts; knowing 
that information given on social media is not the whole truth 
about the publisher’s life

6 5.95 6 0.90 95 68 32  − 0.32

Ability to identify problematic social media situations in one’s 
daily life 6 5.73 6 1.16 91 68 23  − 0.81

Ability to assess one’s own behavior and that of others on social 
media 6 5.73 6 0.83 91 68 14  − 0.81

Ability to explain how social media use can affect one’s health 6 5.55 6 1.10 82 59 18  − 1.19

Ability to assess the distribution and persistence of one’s own publica-
tions (digital footprint) 6 5.77 5 0.97 91 59 27  − 0.71

Knowing matters related to the privacy, publicity, and ownership of 
apps and sites 5 5.27 6 1.35 77 50 18  − 1.78

Ability to give examples of possible social media problems 5 5.24 5 0.94 81 29 14  − 1.85

Ability to explain the means of influencing used by commercial 
operators on social media (marketing, influencing) 5 5.23 5 0.97 77 32 14  − 1.87
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Table 3.  Problematic situations that adolescents may encounter when they use social media; ranked in order 
of importance by an expert panel. Agreement % = 8 is the proportion of respondents who gave the item score 
a rating of 8. Agreement % ≥ 4 is the proportion of respondents who rated the item score among the top half of 
items. Agreement % ≥ 1 is the proportion of respondents who rated the item score among the top 8 items.

Problematic situations Sum Mean Agreement % = 8 Agreement % ≥ 4 Agreement % ≥ 1

Exposure to direct cyberbullying (vicious behavior, anonymous bullying, public humiliation, name-
calling) 102 6.00 29 77 100

Exposure to indirect cyberbullying (becoming excluded from digital communities, online gossip) 74 4.35 12 59 82

Exposure to sexual harassment and molestation 69 4.06 29 53 82

Exposure to pressures regarding appearance; an appearance-oriented world view 44 2.59 6 35 59

Exposure to negative behavior/provocative material shared by others (e.g., images or video footage of 
violence, at-risk situations, intoxicants, or gambling) 44 2.59 0 41 65

Exposure to racism 36 2.12 0 35 35

Lack of knowledge and skills to critically address social media content 36 2.12 12 29 53

Reduced quality/quantity of sleep through the use of social media 33 1.94 0 35 47

Addiction to social media use (i.e., compulsive and uncontrolled use) 32 1.88 6 35 41

The child or adolescent behaves offensively on social media and does not understand the emotional 
content of messages (low emotional skills) 32 1.88 0 24 47

Incapacity to manage time spent on social media 25 1.47 0 18 47

The need to be constantly available in order not to be excluded (fear of missing out) 22 1.29 6 12 35

Sharing of one’s own personal, private, and sensitive information or files 21 1.24 0 12 35

Exposure to online scams 16 0.94 0 12 24

Excessive time spent on social media and increased screen time 14 0.82 0 12 18

Sharing without permission the private and sensitive information or files of other people 12 0.71 0 12 30

Table 4.  Competencies adolescents require to prevent/deal with problematic social media situations; ranked 
in order of importance by an expert panel. Agreement % = 8 is the proportion of respondents who gave the 
item score a rating of 8. Agreement % ≥ 4 is the proportion of respondents who rated the item score among the 
top half of the items. Agreement % ≥ 1 is the proportion of respondents who rated the item score among the 
top 8 items.

Competency Sum Mean Agreement % = 8 Agreement % ≥ 4 Agreement % ≥ 1

Ability to act responsibly and without offending others on social media 80 4.71 18 71 77

Knowing what kinds of activity are prohibited (identity theft, sexual harassment, dissemination of 
information, defamation) 72 4.24 24 65 71

Knowing whom to contact when exposed to cyberbullying, harassment, or sexual harassment 58 3.41 6 47 77

Ability to ask for help from a trusted adult if necessary 46 2.71 12 41 53

Having knowledge and skills on how to apply security practices to protect privacy (one’s own and that 
others) 40 2.35 6 35 47

Ability to act empathetically and with respect for others on social media 35 2.06 6 18 65

Ability to evaluate the credibility of social media posts; knowing that information given on social 
media is not the whole truth about the poster’s life 35 2.06 6 18 59

Ability to protect personal privacy (e.g., passwords and profile privacy settings) 33 1.94 0 35 35

Ability to assess the trustworthiness of a previously unknown online friend 32 1.88 6 24 53

Ability to manage time spent on social media 27 1.59 6 18 47

Ability to assess the trustworthiness of published information 26 1.53 0 24 35

Knowing one’s own rights (e.g., right to information, privacy, and freedom of expression) 26 1.53 0 24 29

Ability to assess what contents are suitable for publication or sharing 24 1.41 0 24 35

Ability to assess one’s own behavior and that of others on social media 17 1.00 6 12 18

Ability to explain how social media affect one’s self-image and self-esteem 16 0.94 6 12 18

Ability to identify problematic social media situations in one’s daily life 16 0.94 0 12 29

Ability to identify, process, express, and regulate emotions on social media 15 0.88 0 12 24

Ability to compare information published in different data sources 13 0.76 0 12 24

Knowing where to report inappropriate material 1 0.06 0 0 6
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of providing adolescents with the machinery to evaluate the credibility of social media posts, and to explain how 
social media affect one’s self-image and self-esteem.

Another important problematic situation in the views of the experts was exposure to negative behavior/
provocative material (e.g., images or video footage of violence, at-risk situations, intoxicants). According to 
earlier models and theories, including the Facebook Influence Model59 and the Super-peer  theory60, the social 
media context amplifies peer influence processes, which may lead to participation in and the publishing of risky 
behavior, with the hope of measurable validation (e.g., likes). Furthermore, the social media environment could 
potentially intensify the pursuit of sensation by presenting risky challenges as thrilling and  enjoyable1. Although 
among some adolescents provocative material (such as violence) may induce excitement, in others it may cause 
anxiety, fear, and depressive  feelings61,62. When exposed to such material, adolescents should be equipped with 
skills to evaluate the post’s credibility, assess the publisher’s behavior and reasoning behind the post, and know 
where to report the inappropriate material—competencies also deemed important by the expert panel.

According to our study, the most important problematic situations relate to adolescents having the role of an 
object (i.e., being a victim or “being exposed to” various problematic situations) rather than that of a perpetrator 
(involving, for example, offensive behavior, and the sharing of personal or sensitive files belonging to others), 
with the perpetrator’s role being ranked at 10th or lower in order of importance. However, the competencies that 
emerged as high in the ranking covered not just the skills needed to deal with being treated as an object in social 
media communication (such as the abilities to identify what behavior is not right in the social media, and how 
to proceed if one is faced with such situations), but also the competencies to avoid such situations in the role of 
a communicator. The latter would involve the social media competencies covered by, for example, the ability to 
act responsibly and without offending others, the ability to act empathetically and with respect for others, and the 
ability to assess one’s own behavior and that of others. This clearly underlines the dual role of adolescents in the 
social media. At the same time, it echoes discussions on “digital citizenship,” going beyond the mere emphasis on 
how to be safe from digital risks, towards highlighting the role of “the rights and responsibilities of individuals 
and groups as communicators,” encompassing also online  communication63. The need in question is also high-
lighted by the declaration of the Council of  Europe64, which refers to “the ability to engage positively, critically 
and competently in the digital environment, drawing on the skills of effective communication and creation, to 
practice forms of social participation that are respectful of human rights and dignity through the responsible 
use of technology”.

The socio-emotional skills (such as the ability to act empathetically and with respect for others on social media) 
and self-regulatory competencies (such as the ability to manage time spent on social media) that were ranked 
highly by the experts have been deemed important in previous studies (for socio-emotional skills,  see65, for 
self-regulatory competencies,  see34). Overall, a large body of literature [e.g.,66,67] confirms that vicious online 
behavior (such as cyberbullying) can be explained by a lack of socio-emotional skills during adolescence. Cyber 
perpetrators have been shown to have low empathy in the affective domain, but also low cognitive  empathy66. 
On the other hand, low social and emotional efficiency has also been linked to an increased likelihood of becom-
ing a  cybervictim65. It further appears to be the case that weak self-regulatory competencies among adolescents 
may lead to problematic use of social  media68, intensive  use69, and nighttime-specific  use70. These notions are 
in line with the Delphi findings; several identified problematic situations had a link with either the time spent 
on the social media (e.g., excessive time spent on social media, and incapacity to manage that time), or how 
the time spent affected one’s behavior (e.g., sleeping patterns, addictive use of social media, and the need to be 
constantly available to avoid exclusion). In Europe and Canada, almost every tenth adolescent can be seen as a 
problematic social media  user71. Furthermore, the proportion of those with a heightened risk of developing such 
a behavioral pattern is even bigger. For instance in Finland, every third adolescent can be seen as belonging to 
a group with a heightened risk for problematic social media  use68. Given the well-established literature showing 
the link between problematic use and unfavorable health and health behavior [e.g.,68–70], it is imperative that 
adolescents are provided with learning experiences that could improve their self-regulative competencies in the 
relevant online  contexts72.

Despite media interest in Finland during the last couple of years, the scores of the experts were too low to 
move exposure to social media challenges that are harmful or dangerous to health or exposure to distorted or false 
information (e.g., fake news, conspiracy theories) to the third Delphi round. Research is needed to understand 
these findings, given the possible severe consequences of risky behavior (as in being severely burned after a 
climb to the roof of a train). Moreover, mis- and disinformation is a problem that almost all people face in the 
social media, with possible danger to health. However, one particular problematic situation, namely a lack of 
knowledge and skills to critically address social media content, and several skills such as the ability to assess the 
trustworthiness of published information, and the ability to compare information published in different data sources, 
raised by the experts in this study, echo similar problems (plus the skills to handle them) raised elsewhere. In 
Europe, while 60% of adolescents report being able to assess the validity of online information, 40% do  not6. 
However, recent PISA findings indicate an even worse situation, insofar as only 7% of the students were able 
to find the differences “between fact and opinion as applied to complex or abstract statements”73. Much work 
is needed to further the aim that “no child should be left behind in the digital age, especially not those already 
disadvantaged in other ways”6.

The strengths of the study included a versatile profile of experts, identified via the guidelines of Okoli and 
 Pawlowski46. Furthermore, the anonymity of the responses reduced the impact of dominant individuals and 
peer pressure to conform, thus allowing opinions to be considered in a non-adversarial  manner46. In a Delphi 
study, the responses are weighted equally, so individual answers cannot shift the opinions of the group. Despite 
this, the current study has limitations which could open avenues for future research. For example, the study 
could be viewed as limited by the lack of clear methodological guidelines for the Delphi design. Furthermore, 
the arbitrary cut-off in the second round was due to there being no generally accepted criteria in the  literature53. 
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Note also that the time and place of participation were not controlled. The study was further limited by cultural 
and geographical factors, since it only involved Finnish experts. One can surmise that in other countries, there 
could be differences in expert views regarding the most important problematic situations encountered on the 
social media, as well as the competencies required to deal with them. It is therefore important to be cautious in 
generalizing the findings beyond Finland. One should also bear in mind that the experts’ views were subjective; 
thus, it is possible that another Delphi panel with the same questions would come to different conclusions. Fur-
thermore, the first round of the Delphi study carried the risk of biased interpretation, even if this was considered 
by the research team by carefully going through the expert answers, and serving as critical friends for each  other49.

Future studies could (1) test the effectiveness of interventions aimed at applying the identified skills to prob-
lematic situations, and (2) study adolescents’ own views on the problematic situations and relevant competen-
cies, with possibilities for contrasting these with the views of experts. Note also that different platforms may be 
differently associated with problematic situations; hence, a platform-specific approach would be beneficial, in 
parallel with differentiating between social media activities in general. However, as suggested by Smahel et al.6, 
the degree to which children are exposed to online risks is often less than that feared by parents or claimed by 
the mass media. There is a need for a deeper understanding of which adolescents are most susceptible to online 
risks. Studies on these lines would be of great value in developing intervention programs, educational settings, 
and policies applicable to wellbeing in the digital world.

To conclude, online spaces, including the social media, form important contexts for the growth and develop-
ment of adolescents, and increased time spent on social media has been linked to a higher likelihood of prob-
lematic  situations1. Hence, developing the competencies to address such situations becomes crucial. This study 
can be viewed as identifying the most important problematic situations and related competencies, meaning that 
the results could be applied to intervention programs, the educational settings of professionals (such as teachers 
and social workers), the information given to parents, and political decision-making.

Data availability
The datasets used and/or analyzed during the current study are available from the corresponding author on 
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Received: 5 October 2023; Accepted: 26 February 2024

References
 1. Vannucci, A., Simpson, E. G., Gagnon, S. & McCauley Ohannessian, C. Social media use and risky behaviors in adolescents: A 

meta-analysis. J. Adolesc. 79(1), 258–274 (2020).
 2. Smahel, D., Wright, M. & Cernikova, M. Classification of online problematic situations in the context of youths’ development. 

Communications 39(3), 233–260 (2014).
 3. Orben, A., Tomova, L. & Blakemore, S. J. The effects of social deprivation on adolescent development and mental health. Lancet 

Child Adolesc. Health 4(8), 634–640 (2020).
 4. Lahti, H. et al. Profiles of internet use and health in adolescence: A person-oriented approach. Int. J. Environ. Res. Public Health 

18(13), 6972. https:// doi. org/ 10. 3390/ ijerp h1813 6972 (2021).
 5. Lobe, B., Velicu, A., Staksrud, E., Chaudron, S. & Di Gioia, R. How children (10–18) experienced online risks during the Covid-

19 lockdown—Spring 2020: Key findings from surveying families in 11 European countries. Publications Office of the European 
Union. https:// doi. org/ 10. 2760/ 562534 (2021).

 6. Smahel, D. et al. EU Kids Online 2020: Survey results from 19 countries. EU Kids Online https:// doi. org/ 10. 21953/ lse. 47fde qj01o 
fo (2020).

 7. Niestadt, M. The new European strategy for a better internet for kids (BIK+). European Parliament https:// www. europ arl. europa. 
eu/ RegDa ta/ etudes/ BRIE/ 2022/ 733663/ EPRS_ BRI(2022) 733663_ EN. pdf (2022).

 8. European Commission. EU Strategy on the Rights of the Child. https:// doi. org/ 10. 2838/ 313794 (2021).
 9. Tartari, E. Benefits and risks of children and adolescents using social media. Eur. Sci. J. 11(13) (2015).
 10. Uhls, Y., Ellison, N. & Subrahmanyam, K. Benefits and costs of social media in adolescence. Pediatrics 140(2), 67–70 (2017).
 11. Chu, D. Internet risks and expert views: A case study of the insider perspectives of youth workers in Hong Kong. Inf. Commun. 

Soc. 19(8), 1077–1094 (2016).
 12. Willoughby, M. A review of the risks associated with children and young people’s social media use and the implications for social 

work practice. J. Soc. Work Pract. 33(2), 127–140 (2018).
 13. Vuorikari, R., Punie, Y., Gomez, S. C. & Van Den Brande, G. DigComp 2.0: The digital competence framework for citizens. Update 

phase 1: The conceptual reference model. Luxembourg: Publication Office of the European Union. http:// publi catio ns. jrc. ec. europa. 
eu/ repos itory/ bitst ream/ JRC10 1254/ jrc10 1254_ digco mp% 202.0% 20the% 20dig ital% 20com peten ce% 20fra mework% 20for% 20cit 
izens.% 20upd ate% 20pha se% 201. pdf (2016).

 14. Zhu, C., Huang, S., Evans, R. & Zhang, W. Cyberbullying among adolescents and children: A comprehensive review of the global 
situation, risk factors, and preventive measures. Front. Public Health 9, 634909. https:// doi. org/ 10. 3389/ fpubh. 2021. 634909 (2021).

 15. Reed, E., Wong, A. & Raj, A. Cyber sexual harassment: A summary of current measures and implications for future research. Viol. 
Women. 26(12–13), 1727–1740 (2020).

 16. Oriol, X., Miranda, R. & Amutio, A. Correlates of bullying victimization and sexual harassment: Implications for life satisfaction 
in late adolescents. J. Sch. Nurs. 37(3), 202–208 (2021).

 17. Bottino, S., Bottino, C., Regina, C., Correia, A. & Ribeiro, W. Cyberbullying and adolescent mental health: Systematic review. Cad. 
Saúde Públ. 31(3), 463–475 (2015).

 18. Reed, E. et al. Cyber sexual harassment: Prevalence and association with substance use, poor mental health, and STI history among 
sexually active adolescent girls. J. Adolesc. 75, 53–62 (2019).

 19. John, A. et al. Self-harm, suicidal behaviours, and cyberbullying in children and young people: Systematic review. J. Med. Internet 
Res. 20(4), e129. https:// doi. org/ 10. 2196/ jmir. 9044 (2018).

 20. Tiffany, F. Cyberbullying: A narrative review. J. Addict. Ther. Res. 2(1), 10–27 (2018).
 21. Ward, S., Dumas, T., Srivastava, A., Davis, J. & Ellis, W. Uploading risk: Examining the social profile of young adults most suscep-

tible to engagement in risky social media challenges. Cyberpsychol. Behav. Soc. Netw. 24(12), 846–850 (2021).

https://doi.org/10.3390/ijerph18136972
https://doi.org/10.2760/562534
https://doi.org/10.21953/lse.47fdeqj01ofo
https://doi.org/10.21953/lse.47fdeqj01ofo
https://www.europarl.europa.eu/RegData/etudes/BRIE/2022/733663/EPRS_BRI(2022)733663_EN.pdf
https://www.europarl.europa.eu/RegData/etudes/BRIE/2022/733663/EPRS_BRI(2022)733663_EN.pdf
https://doi.org/10.2838/313794
http://publications.jrc.ec.europa.eu/repository/bitstream/JRC101254/jrc101254_digcomp%202.0%20the%20digital%20competence%20framework%20for%20citizens.%20update%20phase%201.pdf
http://publications.jrc.ec.europa.eu/repository/bitstream/JRC101254/jrc101254_digcomp%202.0%20the%20digital%20competence%20framework%20for%20citizens.%20update%20phase%201.pdf
http://publications.jrc.ec.europa.eu/repository/bitstream/JRC101254/jrc101254_digcomp%202.0%20the%20digital%20competence%20framework%20for%20citizens.%20update%20phase%201.pdf
https://doi.org/10.3389/fpubh.2021.634909
https://doi.org/10.2196/jmir.9044


10

Vol:.(1234567890)

Scientific Reports |         (2024) 14:5275  | https://doi.org/10.1038/s41598-024-55578-5

www.nature.com/scientificreports/

 22. Moreno, M. A., Kota, R., Schoohs, S. & Whitehill, J. M. The Facebook influence model: A concept mapping approach. Cyberpsychol. 
Behav. Soc. Netw. 16(7), 504–511 (2013).

 23. Chen, S., Schreurs, L., Pabian, S. & Vandenbosch, L. Daredevils on social media: A comprehensive approach toward risky selfie 
behavior among adolescents. New Media Soc. 21(11–12), 2443–2462 (2019).

 24. Albert, D., Chein, J. & Steinberg, L. The teenage brain: Peer influences on adolescent decision making. Curr. Dir. Psychol. Sci. 22(2), 
114–120 (2013).

 25. Mahon, C. & Hevey, D. Processing body image on social media: Gender differences in adolescent boys’ and girls’ agency and active 
coping. Front. Psychol. 12, 626763. https:// doi. org/ 10. 3389/ fpsyg. 2021. 626763 (2021).

 26. Pai, S. & Schryver, K. Children, teens, media, and body image: A common sense media research brief. Common Sense Media. 
https:// www. commo nsens emedia. org/ sites/ defau lt/ files/ resea rch/ report/ csm- body- image- report- 012615- inter active. pdf (2015).

 27. Hamilton, J. L., Nesi, J. & Choukas-Bradley, S. Reexamining social media and socioemotional well-being among adolescents 
through the lens of the COVID-19 pandemic: A theoretical review and directions for future research. Perspect. Psychol. Sci. 17(3), 
662–679 (2022).

 28. Tsao, S. F. et al. What social media told us in the time of COVID-19: A scoping review. Lancet Digit. Health. 3(3), e175–e194. 
https:// doi. org/ 10. 1016/ S2589- 7500(20) 30315-0 (2021).

 29. Howard, P, N., Neudert, L, M., Prakash, N. & Vosloo, S. Digital misinformation/disinformation and children. UNICEF Office of 
Global Insight and Policy. https:// www. ictwo rks. org/ wp- conte nt/ uploa ds/ 2021/ 10/ UNICEF- Global- Insig ht- Digit al- Mis- Disin forma 
tion- and- Child ren- 2021. pdf (2021).

 30. Reid Chassiakos, Y. L. et al. Children and adolescents and digital media. Pediatrics 138(5), e20162593. https:// doi. org/ 10. 1542/ 
peds. 2016- 2593 (2016).

 31. Villiard, H. & Moreno, M. A. Fitness on Facebook: Advertisements generated in response to profile content. Cyberpsychol. Behav. 
Soc. Netw. 15(10), 564–568 (2012).

 32. Bagenal, J., Zenone, M., Maani, N. & Barbic, S. Embracing the non-traditional: Alcohol advertising on TikTok. BMJ Glob. Health 
8(1), e009954. https:// doi. org/ 10. 1136/ bmjgh- 2022- 009954 (2023).

 33. Madden, M. et al. Teens, social media, and privacy. Pew Res. Center 21(1055), 2–86 (2013).
 34. DeKimpe, L., Walrave, M., Ponnet, K. & Ouytsel, Internet safety. In The International Encylopedia of Media Literacy (eds Hobbs, 

R. & Mihailidis, P.) 1–11 (Wiley, 2019).
 35. Vandoninck, S. & d’Haenens, L. Ways to avoid problematic situations and negative experiences: Children’s preventive measures 

online. Communications 39(3), 261–282 (2014).
 36. Garaigordobil, M. & Martínez-Valderrey, V. Technological resources to prevent cyberbullying during adolescence: The cyberpro-

gram 2.0 program and the cooperative cybereduca 2.0 videogame. Front. Psychol. 9, 745. https:// doi. org/ 10. 3389/ fpsyg. 2018. 00745 
(2018).

 37. Jones, L., Mitchell, K. & Walsh, W. A content analysis of youth internet safety programs: Are effective prevention strategies being 
used? Crimes Against Children Research Center. https:// schol ars. unh. edu/ ccrc/ 41 (2014).

 38. Lahti, H. et al. What counteracts problematic social media use in adolescence? A cross-national observational study. J. Adolesc. 
Health https:// doi. org/ 10. 1016/j. jadoh ealth. 2023. 07. 026 (2023).

 39. Boyd, D. It’s Complicated: The Social Lives of Networked Teens (Yale University Press, 2014).
 40. Crutzen, R. et al. Internet-delivered interventions aimed at adolescents: A Delphi study on dissemination and exposure. Health 

Educ. Res. 23(3), 427–439 (2008).
 41. Green, L. & Kreuter, M. Health Promotion Planning: An Educational and Environmental Approach 2nd edn. (Mayfield Publishing 

Co, 1999).
 42. De Meyrick, J. The Delphi method and health research. Health Educ. 103(1), 7–16 (2003).
 43. Stahl, B. C., Brooks, L., Hatzakis, T., Santiago, N. & Wright, D. Exploring ethics and human rights in artificial intelligence—A 

Delphi study. Technol. Forecast. Soc. Change 191, 122502 (2023).
 44. Skulmoski, G. J., Hartman, F. T. & Krahn, J. The Delphi method for graduate research. J. Inf. Technol. Educ. Res. 6(1), 1–21 (2007).
 45. Witkin, B. R. & Altschuld, J. W. Planning and Conducting Needs Assessments: A Practical Guide (Sage, 1995).
 46. Okoli, C. & Pawlowski, S. The Delphi method as a research tool: An example, design considerations and applications. Inf. Manag. 

42(1), 15–29 (2004).
 47. Suri, H. Purposeful sampling in qualitative research synthesis. Qual. Res. J. 11(2), 63–75 (2011).
 48. Hasson, F., Keeney, S. & McKenna, H. Research guidelines for the Delphi survey technique. J. Adv. Nurs. 32(4), 1008–1015 (2000).
 49. Smith, B. & McGannon, K. R. Developing rigor in qualitative research: Problems and opportunities within sport and exercise 

psychology. Int. Rev. Sport Exerc. Psychol. 11(1), 101–121 (2018).
 50. Moynihan, S., Paakkari, L., Välimaa, R., Jourdan, D. & Mannix-McNamara, P. Teacher competencies in health education: Results 

of a Delphi study. PLoS ONE 10(12), e0143703 (2015).
 51. The European Parliament and the Council of the European Union. Regulation (EU) 2016/679 of the European parliament and of 

the council of 27 April 2016 on the protection of natural persons with regard to the processing of personal data and on the free 
movement of such data, and repealing directive 95/46/EC (General Data Protection Regulation). Off. J. Eur. Union. https:// eur- lex. 
europa. eu/ legal- conte nt/ EN/ TXT/ PDF/? uri= CELEX: 32016 R0679 (2016).

 52. Finnish Advisory Board on Research Integrity. Responsible conduct of research and procedures for handling allegations of mis-
conduct in Finland. Guidelines of the Finnish Advisory Board on Research Integrity. Finnish Advisory Board on Research Integrity. 
https:// tenk. fi/ sites/ tenk. fi/ files/ HTK_ ohje_ 2012. pdf (2012).

 53. Löfmark, A. & Mårtensson, G. Validation of the tool assessment of clinical education (AssCE): A study using Delphi method and 
clinical experts. Nurse Educ. Today 50, 82–86 (2017).

 54. Waasdorp, T. & Bradshaw, C. The overlap between cyberbullying and traditional bullying. J. Adolesc. Health 56(5), 483–488 (2015).
 55. Slonje, R., Smith, P. K. & Frisén, A. The nature of cyberbullying, and strategies for prevention. Comput. Hum. Behav. 29(1), 26–32 

(2013).
 56. Fire, M., Goldschmidt, R. & Elovici, Y. Online social networks: threats and solutions. IEEE Commun. Surv. Tutor. 16(4), 2019–2036 

(2014).
 57. Betz, D. E. & Ramsey, L. R. Should women be “All About That Bass?”: Diverse body-ideal messages and women’s body image. Body 

Image 22, 18–31 (2017).
 58. Choukas-Bradley, S., Nesi, J., Widman, L. & Galla, B. M. The appearance-related social media consciousness scale: Development 

and validation with adolescents. Body Image 33, 164–174 (2020).
 59. Moreno, M. A. & Whitehill, J. M. Influence of social media on alcohol use in adolescents and young adults. Alcohol Res. 36, 91 

(2014).
 60. Strasburger, V. Super-peer theory. In Encyclopedia of Children, Adolescents, and the Media (ed. Arnett, J. J.) (Sage Publications Inc, 

2007).
 61. Anderson, C. A. et al. Screen violence and youth behavior. Pediatrics 140, 142–147 (2017).
 62. Madan, A., Mrug, S. & Wright, R. A. The effects of media violence on anxiety in late adolescence. J. Youth Adolesc. 43, 116–126 

(2014).
 63. Hobbs, R. & Jensen, A. The past, present, and future of media literacy education. J. Media Lit. Educ. 1(1), 1 (2009).

https://doi.org/10.3389/fpsyg.2021.626763
https://www.commonsensemedia.org/sites/default/files/research/report/csm-body-image-report-012615-interactive.pdf
https://doi.org/10.1016/S2589-7500(20)30315-0
https://www.ictworks.org/wp-content/uploads/2021/10/UNICEF-Global-Insight-Digital-Mis-Disinformation-and-Children-2021.pdf
https://www.ictworks.org/wp-content/uploads/2021/10/UNICEF-Global-Insight-Digital-Mis-Disinformation-and-Children-2021.pdf
https://doi.org/10.1542/peds.2016-2593
https://doi.org/10.1542/peds.2016-2593
https://doi.org/10.1136/bmjgh-2022-009954
https://doi.org/10.3389/fpsyg.2018.00745
https://scholars.unh.edu/ccrc/41
https://doi.org/10.1016/j.jadohealth.2023.07.026
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32016R0679
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32016R0679
https://tenk.fi/sites/tenk.fi/files/HTK_ohje_2012.pdf


11

Vol.:(0123456789)

Scientific Reports |         (2024) 14:5275  | https://doi.org/10.1038/s41598-024-55578-5

www.nature.com/scientificreports/

 64. Council of Europe. Digital citizenship and digital citizenship education. https:// www. coe. int/ en/ web/ digit al- citiz enship- educa tion 
(2022).

 65. Marín-López, I. et al. Relations among online emotional content use, social and emotional competencies and cyberbullying. Child. 
Youth Serv. Rev. 108, 104647. https:// doi. org/ 10. 1016/j. child youth. 2019. 104647 (2020).

 66. Ang, R. P. & Goh, D. H. Cyberbullying among adolescents: The role of affective and cognitive empathy, and gender. Child Psychiatry 
Hum. Dev. 41(4), 387–397 (2010).

 67. Brewer, G. & Kerslake, J. Cyberbullying, self-esteem, empathy and loneliness. Comput. Human Behav. 48, 255–260 (2015).
 68. Paakkari, L. et al. Problematic social media use and health among adolescents. Int. J. Environ. Res. Public Health 18(4), 1885 (2021).
 69. Boniel-Nissim, M. et al. International perspectives on social media use among adolescents: Implications for mental and social 

well-being and substance use. Comput. Hum. Behav. 129, 107144 (2022).
 70. Boniel-Nissim, M. et al. Adolescent use of social media and associations with sleep patterns across 18 European and North Ameri-

can countries. Sleep Health 9(3), 314–321 (2023).
 71. Inchley, J. et al. Spotlight on adolescent health and well-being. Findings from the 2017/2018 Health Behaviour in School-aged 

Children (HBSC) survey in Europe and Canada. International Report. WHO Regional Office for Europe: Copenhagen, Denmark. 
Volume 1. https:// www. who. int/ europe/ publi catio ns/i/ item/ 97892 89055 000 (2020).

 72. Yıldız-Durak, H. Modeling of variables related to problematic internet usage and problematic social media usage in adolescents. 
Curr. Psychol. 39, 1375–1387 (2020).

 73. OECD. PISA 2022 Results (Volume I): The State of Learning and Equity in Education (OECD Publishing, 2023).

Acknowledgements
We would like to thank Donald Adamson for checking the grammar of the manuscript. We would also like to 
thank the expert panel.

Author contributions
H.L.: Writing, Literature search, Study design, Data collection, Data analysis, Data interpretation, Review. M.K.: 
Data Analysis, Writing methods, Review. N.L.: Study design, Writing, Review. V.M.: Literature search, Data inter-
pretation, Writing discussion, Review. L.P.: Literature search, Study design, Data collection, Writing, Supervision.

Funding
Henri Lahti: The Ministry of Social Affairs and Health of Finland.

Competing interests 
The authors declare no competing interests.

Additional information
Correspondence and requests for materials should be addressed to H.L.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

© The Author(s) 2024

https://www.coe.int/en/web/digital-citizenship-education
https://doi.org/10.1016/j.childyouth.2019.104647
https://www.who.int/europe/publications/i/item/9789289055000
www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Problematic situations related to social media use and competencies to prevent them: results of a Delphi study
	Material and methods
	Participants and procedure
	The first round of the Delphi study
	The second round
	The third round
	Ethical approval

	Results
	The first round
	The second round
	The third round

	Discussion
	References
	Acknowledgements


