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Abstract

:

This study aimed to conduct importance-performance analyses (IPAs) based on Korean middle school students’ health management awareness during the post-coronavirus disease 2019 (COVID-19) era. Data were collected from 867 Korean middle school students (13–15 years old) via online and offline surveys between May and June 2023. Frequency analysis, reliability analysis, IPA based on the entire student group, and IPA depending on sex were carried out with the collected data, which revealed the following. First, regardless of sex, the IPA results indicated that four factors of mental health were located in the third quadrant, with one factor of the same variable in the fourth quadrant. The three factors of disease management were located in the third quadrant. Regarding physical activity, two factors were located in the first quadrant, one in the second quadrant, and one in the third quadrant. Regarding sleep management, two factors were located in the second quadrant, one in the third quadrant, and one in the first quadrant. Regarding eating management, two factors were located in the third quadrant and one in the fourth quadrant. Regarding the social distancing variable, all four factors were located in the third quadrant. Regarding hygiene management, two factors were located in the first quadrant, one in the third quadrant, and one in the fourth quadrant. Furthermore, the IPA results indicated sex differences in regular sports and vigorous movement activities associated with physical activity. Additionally, a sex difference was observed in regular diet associated with eating management. This study proposed possible measures for encouraging middle school students to recognize the importance of health and increase their health-related performance during the COVID-19 endemic phase.
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1. Introduction


Since the World Health Organization (WHO) declared the end to coronavirus 2019 (COVID-19) as a public health emergency in May 2022, the South Korean government has relaxed COVID-19 guidelines and implemented autonomous social distancing. Over the past two years, the COVID-19 pandemic has posed significant challenges across various fields, including the social, economic, cultural, educational, and industrial sectors. Beyond these difficulties, Korean people have adapted to changes and realized the value of daily life. However, one of the problems related to the COVID-19 pandemic was poor physical activity caused by a prolonged sedentary lifestyle, which may contribute to several mental and physical diseases. Multiple reports and media have warned against the consequences of insufficient physical activity in adolescents, specifically [1].



A previous study on physical activity among adolescents during the COVID-19 pandemic indicated that activity was restricted by the contactless school-education system implemented during the crisis [2]. As minors, adolescents were subject to greater social distancing measures than adults to protect them from the pandemic. Consequently, adolescents reported significant negative changes during the two years of the pandemic, such as depression, anxiety, social isolation, maladjustment, stress, skipping breakfast, and insufficient sleep [3,4,5]. Other studies have suggested that changes brought about by the COVID-19 pandemic, such as lifestyle adjustments, inappropriate nutritional conditions, addiction to media, and reduced physical activity, have negatively affected adolescents’ physical and mental health [6].



Another study on the physical activity of adolescents during the COVID-19 pandemic identified a difference between therapeutic and preventative health factors, reporting significantly lower levels of importance and performance of physical activities [7]. The COVID-19 pandemic has also resulted in a reduction in adolescent physical activity and an increased rate of obesity [7]. Regarding the physical activities of adolescents, sedentary activities have increased, whereas medium- and high-intensity physical activities have decreased [8,9]. Furthermore, studies showed that adolescents’ health-related quality of life (HRQoL), including sleep, eating habits, and hygiene, had decreased [10], which negatively impacted their lifestyles [11,12].



In summary, changes in physical activity, lifestyle habits, and social environment related to COVID-19 contributed to a decline in adolescents’ health levels [13]. The restrictions on physical activity caused by school closures and non-face-to-face classes during the pandemic may have been a reason for the worsening health status and awareness [13]. The new operation mode of school education during the COVID-19 pandemic negatively impacted adolescents’ physical health, learning of community-related capabilities, and academic achievement. Additionally, several measures of adolescents’ emotional health had low values [14].



Recently, the central and local governments in South Korea have implemented diverse physical exercise programs for citizens who lacked physical activity during the pandemic to restore their health [15]. The Ministry of Education and schools have worked to promote the physical activity of adolescents, in particular [16,17], based on reports [7,18] of insufficient physical activity among adolescents. However, there is little research that investigates and analyzes the actual, endemic situation by categorizing adolescents’ health awareness. According to previous research, adolescent health expands the scope of physical, mental, and social health (as presented by the WHO) to understand specific health-related awareness such as eating habits, sleep, and health, and determines adolescent health-related quality of life [10].



Under these circumstances, this study recognizes the need to examine the health conditions of adolescents, implement policies that promote physical education in schools, and encourage adolescent health recovery. Analysis of adolescent health management is expected to provide essential data for the design and implementation of long-term health recovery programs. This study investigates the perception of Korean middle school students’ healthcare behavior in the post-COVID-19 era, identifies trends through the analysis of the importance and practice of health care behavior, and ultimately derives implications for physical education. Based on the analysis, it identifies tendencies related to health management awareness.



This study used an IPA analysis, which is a model devised by Martilla and James [19]. It is based on a multi-attribute model and measures the importance and performance of an item and visualizes the results on a two-dimensional drawing based on the X-axis (performance) and Y-axis (importance).



The results of this analysis were compared with existing work on the health management awareness of Korean middle school students during the initial and prolonged COVID-19 pandemic phases to investigate the current conditions and tendencies of their health management awareness [3,11].



Furthermore, this study analyzed the middle school students’ perception of health and the characteristics of their physical activities [20,21,22] according to sex, given that multiple studies have reported sex as a core variable for understanding the characteristics of adolescents’ physical activities [23,24]. This study is a follow-up to previous work which found that physical activity, eating habits, and sleeping habits were among the poor health indicators during the early and sustained phases of the COVID-19 pandemic [11,25].




2. Methods


2.1. Participants


This study used middle school students living in South Korea as the study population. Participants were selected using convenience sampling, which is a non-probability sampling technique. Of the 882 respondents, 15 who indiscriminately marked their answers or had unclear answers were excluded. Consequently, this study selected 867 Korean middle school students in their first, second, or third year and aged 13–15 years. The selected participants completed online and offline surveys using Google Forms between May and June 2023. Table 1 presents the demographic characteristics of participants.



This study used middle school students living in Korea as its population. Participants were selected using convenience sampling, which is a non-probability sampling technique. The content validity of the measurement tool was verified by three professors majoring in sports and one doctor majoring in medical health. For further verification, a preliminary survey was conducted on 100 students in the first to third years of middle school in Korea. Based on the results of the preliminary survey, inappropriate items were removed.



This survey was conducted online using Google Forms for a total of one month, from May to June 2023, for first- to third-year middle school students in Korea. All questionnaire items were completed using self-assessment methods, and all questionnaire items except demographic characteristics were answered using a five-point Likert scale. In addition, to secure a larger number of samples, the questionnaire was distributed and collected through incumbent middle school teachers. In total, 882 responses were obtained; 15 incomplete or collectively completed were excluded, leaving 867 questionnaires as the final valid sample. Table 1 shows the demographic characteristics of the study participants.



Finally, we used G-power 3.1.6 [26] to calculate the number of samples, and the number of samples required for the independent t-test test was calculated. The standard was set to an effect size of 0.50, a significance level of 0.05, and a power of 0.95; the analysis revealed that 210 samples were required for this study.




2.2. Instruments


This study used scales proposed by existing studies that were consistent with its research purposes. Participants completed questions regarding their sex, experience with COVID-19 infection, and whether they wore a facial mask during physical activities; these items were measured as categorical variables. To measure the participants’ perception of health, this study used health perception scales developed by Ware [27]; these scales had their validity and reliability confirmed by Barakat et al. [28], Jones [29] and Lee et al. [30]. This study used seven variables: mental health, disease management, physical activity, sleep management, eating management, hygiene management, and social distancing. Questionnaire items were rated on a five-point Likert scale to calculate the scores for each item independently.




2.3. Reliability of Instruments


To confirm the reliability of the adopted scales, this study used an exploratory factor analysis to determine Cronbach’s α, a measure used to verify the internal consistency of items. The results of the analysis are listed in Table 2. As was observed in a previous study [7,11,25], seven variables with a factor loading of 0.5 or higher were derived, including eating management, disease management, mental health, physical activity, sleep management, hygiene management, and social distancing. The calculated Cronbach’s α ranged from 0.728 to 0.852, which ensured adequate reliability of the scales used in this study [31]. The calculation results are presented in Table 2.




2.4. Procedures and Data Analysis


The collected data were analyzed using SPSS (version 18.0; IBM Corp., Armonk, NY, USA). The detailed analysis procedure is as follows. First, EFA and reliability analysis were conducted based on the adjusted IPA. Second, an independent sample t-test was conducted to examine the difference in Korean middle school students’ healthcare perception based on sex. Third, to evaluate the importance and performance of each variable, three IPAs were conducted: one that considered sex, one that did not, and one for sex. For the revised IPA analysis, the satisfaction of the respondents by item was converted into natural log values and set as importance based on partial correlation analysis with overall performance. Finally, this study received ethical approval from the Wonkwang University IRB (WKIRB-202306-SB-041).



IPA analysis divides into four quadrants based on the center point of the the X and Y axes; data are given meaning based on the quadrant where they are located [19]. IPA analysis is used in various academic fields because it compensates for the problems of SWOT analysis that are subjectively evaluated by managers and managers [32], and it also helps field practitioners easily comprehend objective improvement measures [19].



In particular, as IPA analysis techniques gradually become commercialized, studies that critically consider traditional IPA analysis have been conducted. One representative problem is the basic statistical assumption that it should be linear and symmetrical between importance [33] and satisfaction [34], and this is not satisfied.



From this perspective, the best alternative to address traditional IPA challenges is the modified IPA analysis devised by Deng [35] to convert satisfaction with each attribute into natural logarithmic values. Importance can be derived through partial correlation analysis between overall satisfaction [36].





3. Results


3.1. Relative IPA of Health Management Awareness of Korean Middle School Students Regardless of Sex


The median (0.191) and mean (3.590) values of the average relative performance were established as standard nodes to form an IPA matrix based on the perceptions of Korean middle school students toward health management according to the factors. The calculation results are presented in Table 3 and Table 4 and Figure 1.



The details of the four quadrants of the IPA matrix for Korean middle school students, regardless of sex, are as follows.



The first quadrant was “keep up with good work”. In this quadrant, items showed high importance and performance, requiring their current conditions to be maintained. This quadrant comprised the following factors: happiness, interest in life, belongingness, and formation of a reliable relationship within the mental health variable; prevention of diseases, prescription management, and vaccination within the disease management variable; regular sports and vigorous movement activities within the physical activity variable; a stable sleep environment within the sleep management variable; and habitual hygienic activity and mandatory hygienic practice within the hygiene management variable.



The second quadrant was “concentrate here”. The items exhibited high importance and low performance, requiring urgent performance improvement. This quadrant comprised the following factors: daily gymnastic activity within the physical activity variable, regular sleep activity and appropriate sleep quality within the sleep management variable.



The third quadrant was “low priority”. The items showed low importance and performance, requiring greater effort than that exhibited currently. This quadrant includes the following factors: regular physical activity within the physical activity variable; appropriate sleep amount within the sleep management variable; regular diet and ideal eating habits for the eating management variable; the wearing of a facial mask in multi-use facilities, restricted access to multi-use facilities, practice of distancing, and use of a hand sanitizer for the social distancing variable; and preventing self-infection within the hygiene management variable.



The fourth quadrant was “possible overkills”. These items showed low importance and high performance, indicating that excessive effort was made on these items despite their low importance. This quadrant comprises the following factors: meaning of life within the mental health variable, appropriate diet amount for the eating management variable, and preventing the infection of others within the hygiene management variable.




3.2. Analysis of Middle School Students’ Performance Difference in Health Management Awareness Perception by Sex


An independent sample t-test was conducted to examine differences in performance regarding middle school students’ health management awareness by sex. The test results indicated statistically significant differences in physical activity, sleep management, and hygiene management. Male students performed better than female students in physical activity and sleep management variables while female students performed better in hygiene management. The calculation results are presented in Table 5.




3.3. Relative IPA of Korean Middle School Students’ Health Management Awareness by Sex


To form an IPA matrix based on the perceptions of Korean middle school students regarding health management awareness according to various factors, the following standards were applied. For male students, the median (0.201) and the median (3.6353) values of the average relative importance were established as standard nodes. For female students, the median (0.201) and the median (3.538) values of the average relative importance were established as standard nodes. The calculated results are presented in Table 6 and Table 7 and Figure 2.



The details of the four quadrants of the IPA matrix based on Korean middle school students by sex are as follows.



In the first quadrant (keep up the good work), where items show high importance and performance and require the maintenance of their current conditions, the following factors are displayed regardless of sex: happiness, interest in life, belongingness, the formation of a reliable relationship within the mental health variable; the prevention of diseases and prescription management within the disease management variable; stable sleep environment within the sleep management variable; activity of preventing the infection of others; habitual hygienic activity; and mandatory hygienic practice within the hygiene management variable. It should be noted that this quadrant contains factors specific to male students, such as regular sports and vigorous movement activities, within the physical activity variable.



In the second quadrant (possible overkill), where the items included show high importance and low performance and require urgent performance improvement related to them, the following factors are displayed regardless of sex: daily gymnastic activity within the physical activity variable and appropriate sleep quality within the sleep management variable. It should be noted that this quadrant contains factors specific to female students, such as regular sports and vigorous movement activities, within the physical activity variable.



In the third quadrant (low priority), where items showed low importance and performance and required greater effort than the present efforts, the following factors were displayed regardless of sex: regular physical activity within the physical activity variable; regular sleep activity, and appropriate sleep amount within the sleep management variable; ideal eating habits for the eating management variable; the wearing of a facial mask in multi-use facilities, restricted access to multi-use facilities, the practice of distancing, the use of a hand sanitizer for the social distancing variable; and preventing self-infection within the hygiene management variable. It should be noted that this quadrant contained factors specific to female students, such as a regular diet, for the eating management variable.



In the fourth quadrant (concentrate here), where items show low importance and high performance and receive excessive effort for performance despite their low importance, the following factors are displayed regardless of sex: the meaning of life within the mental health variable, vaccination within the disease management variable, and appropriate diet amount within the eating management variable. It should be noted that this quadrant contained factors specific to male students, such as a regular diet, for the eating management variable.





4. Discussion


This study conducted IPA on the health management awareness of 867 middle school students living in the capital area of South Korea during the endemic phase of COVID-19. Two IPAs were completed; one considered sex and the other did not. The analysis revealed the following findings.



The results of IPA on the perception of Korean middle school students regarding the importance of health management awareness and their practice of such behaviors during the current COVID-19 endemic phase compared with the analysis of these behaviors during the COVID-19 pandemic phase are as follows.



First, Korean middle school students placed high importance on the following factors and performed them well during the COVID-19 endemic phase: happiness, interest in life, belongingness, the formation of a reliable relationship, disease prevention, prescription management, and vaccination; regular sports activity, vigorous movement activity, stable sleep environment, habitual hygienic activity, and mandatory hygienic practice. These factors are displayed in the first quadrant (keep up good work) of the IPA matrix, indicating that the performance related to them has been satisfactory and that the maintenance of their current conditions will result in consistently positive results [19,37]. In the early phase of the COVID-19 pandemic, Korean middle school students placed high importance on the variables of disease management, hygiene management, and mental health and exhibited high performance related to these variables [11,38]. The three variables were located in the first quadrant of the IPA matrix, even during the prolonged COVID-19 pandemic phase [25], and this trend was maintained in the COVID-19 endemic phase. Interestingly, the first quadrant of the IPA matrix, focusing on the COVID-19 endemic phase, contains the factors of regular sports activity and vigorous movement activity, unlike the early and prolonged COVID-19 pandemic phases. According to this study’s findings, this difference resulted from the full-scale resumption of non-face-to-face classes in schools and the effects of policies promoting physical education in schools conducted by the Ministry of Education, Offices of Education, and schools to encourage adolescents’ health recovery.



Second, Korean middle school students placed high importance on daily gymnastic activity, regular sleep activity, and appropriate sleep quality but exhibited low performance related to these factors during the COVID-19 endemic phase. These factors are located in the second quadrant of the IPA matrix, where the included items show high importance and low performance, and require immediate performance improvement [20,37]. In contrast, these factors did not appear in the second quadrant of the IPA matrix, which focused on the early and prolonged COVID-19 pandemic phases. Nevertheless, improvements in adolescent performance related to sleep management and physical activity were required during the COVID-19 pandemic period [7,16]. Some studies have shown that the excessive exposure of adolescents to digital media may be the main cause of their failure in sleep management [39,40]. In other words, adolescents recognized the importance of sleep management but exhibited low performance during the COVID-19 endemic phase because of the persistent influence of excessive exposure to digital media and the development of undesirable sleep patterns during the COVID-19 pandemic period.



Third, Korean middle school students placed low importance on the following factors and exhibited low performance during the COVID-19 endemic phase: regular physical activity, appropriate sleep amount, regular diet, ideal eating habits, wearing a facial mask in multi-use facilities, restricted access to multi-use facilities, the practice of distancing, the use of a hand sanitizer, and activity to prevent self-infection. These factors are located in the third quadrant of the IPA matrix, where the included items show low importance and performance and require long-term effort for improvement [31,37]. Other studies showed that, during the early and prolonged COVID-19 pandemic phases, Korean middle school students placed low importance on sleep management, eating management, and physical activity and exhibited poor performance [11,41]. This trend was partially maintained during the COVID-19 endemic phase. However, it is intriguing to note that the third quadrant of the IPA matrix contains the social distancing variable during the COVID-19 endemic phase, and not during the early and prolonged COVID-19 pandemic phases. This difference resulted from a natural shift in the perception and behavioral patterns of Korean middle school students who witnessed the end of social distancing and became aware of the characteristics of weak Omicron variants.



Fourth, Korean middle school students placed low importance on the following factors but exhibited high performance during the COVID-19 endemic phase: the meaning of life, appropriate diet amount, and preventing the infection of others. These factors are located in the fourth quadrant of the IPA matrix, where the included items show low importance and high performance, and receive excessive effort for performance despite their low importance [21,35]. By contrast, these factors were not found in the fourth quadrant of the IPA matrix during the early and prolonged COVID-19 pandemic phases [11,25]. These results imply that Korean middle school students who continuously practiced health management awareness related to the meaning of life were affected by a sense of freedom during the COVID-19 pandemic period, appropriate diet amounts encouraged by the resumed provision of school meals, and infection prevention for others’ benefit that was learned during the COVID-19 pandemic period.



Another study found that several health management awareness factors for Korean middle school students exhibited low performance during the COVID-19 endemic phase: daily gymnastic activity, regular physical activity, regular diet, ideal eating habits, regular sleep activity, appropriate sleep quality, and appropriate sleep amount [42]. Thus, efforts should be made to improve performance related to these factors. In the COVID-19 endemic phase, schools actively encouraged physical activity using a policy-based approach and resumed a school lunch system. This demonstrates a need to provide students with proactive guidance on daily, regular, and ideal health-management practices related to physical activity, eating, and sleep at the family level. Furthermore, social distancing was observed in the third quadrant, showing low importance and performance during the COVID-19 endemic phase. This suggests that Korean middle school students were accurately aware of the current COVID-19 endemic phase and that they carefully reflected on the present conditions in evaluating the importance of social distancing and managing performance related to this variable.



Moreover, the comparison of Korean middle school students’ perception regarding health management awareness during the COVID-19 endemic by sex indicated differences in regular sports and vigorous movement activities within the physical activity variable. Additionally, there was a difference in the regular diet for eating management variables between male and female students. Some studies showed that, during the early and prolonged COVID-19 pandemic phases, both male and female students exhibited low performance in terms of physical activity and eating habits [5,42,43]. However, male students actively practiced regular sports activities, vigorous movement activities, and regular diet during the COVID-19 endemic phase. In contrast, female students maintained a low performance related to these factors during this period. It is difficult to say that this phenomenon was caused by learning effects generated during the COVID-19 pandemic, given the absence of reports on educational inequality between boys and girls in online classes and mixed classes (online and offline learning) during the COVID-19 pandemic period. Rather, this phenomenon may be attributed to a fundamental difference in resilience related to physical activity and eating habits between male and female students, or to the active receptivity of male students to school-based health recovery programs compared with female students during the COVID-19 endemic phase. Based on these results, a more active physical activity recovery and activation program must be designed and applied for female students at school. Careful observations should also determine whether sex inequality has an effect on childcare in the home.



Because this study sampled some middle schools located in a metropolitan area of Korea, the study results are limited and may not represent all middle school students. Follow-up research that can expand the scope of sampling by region and conduct a comparative analysis with the results of this study is necessary.




5. Conclusions


This study conducted IPAs based on Korean middle school students during the COVID-19 endemic phase to understand the perception of Korean middle school students toward health management awareness by sex. To this end, Korean middle school students participated in online and offline surveys between May and July 2023. The analysis presents several findings, as follows.



The analysis of the IPA matrix based on Korean middle school students, regardless of sex, indicates that performing regular sports activity and vigorous movement activity increased after the COVID-19 pandemic period ended. However, factors related to social distancing exhibited lower importance and performance during that period. The analysis of the IPA matrix by sex revealed that male students exhibited improved performance in regular sports activity, vigorous movement activity, and regular diet compared to female students during the COVID-19 endemic phase; however, during the COVID-19 pandemic period, both male and female students exhibited low performance for the same factors.



Based on the analysis, this study presents the following conclusions.



First, health recovery programs in schools during the COVID-19 endemic phase had positive effects on middle school students in terms of physical activity, eating habits, and mental management. However, as they showed low performance in daily and regular physical activity, sleep activity, and eating management at home, measures for solving this issue should be developed. Furthermore, differences in physical activity and eating habits were observed between male and female students during the COVID-19 pandemic. These results suggest the need to constantly promote physical activity in female students and provide them with education on eating habits. Additionally, it is necessary to monitor the sex inequality in these factors between male and female students.



In future research, various health management analyses based on a wider range of participants during the COVID-19 endemic phase should be conducted. Moreover, the findings of this study can be a comparison point for future studies from the perspectives of country, region, race, and sex equality. Qualitative research using in-depth interviews or participant observations can be implemented to examine those currently in the recovery stage.







Author Contributions


Conceptualization: C.-M.K., M.-J.K., Y.-H.H. and H.-S.Y.; methodology, C.-M.K., M.-J.K., Y.-H.H., T.Z. and H.-S.Y.; data collection, C.-M.K., M.-J.K., Y.-H.H. and H.-S.Y.; analysis, C.-M.K., M.-J.K. and Y.-H.H.; investigation, Y.-H.H., T.Z., C.-M.K. and H.-S.Y.; writing—original draft preparation, Y.-H.H. and H.-S.Y.; writing—review and editing, all authors; supervision. All authors have read and agreed to the published version of the manuscript.




Funding


This study was supported by Won Kwang University in 2024.




Institutional Review Board Statement


This study was conducted in accordance with the guidelines of the Declaration of Helsinki and approved by the Institutional Review Board of Won Kwang University (WKIRB-202306-SB-041).




Informed Consent Statement


Informed consent was obtained from all participants involved in the study.




Data Availability Statement


The data presented in this study are available upon request from the corresponding author. The data were not publicly available to ensure protection of personal information.




Acknowledgments


The authors thank the study participants, who generously volunteered to participate in the present study.




Conflicts of Interest


The authors declare no conflicts of interest.




References


	



Rossi, L.; Behme, N.; Breuer, C. Physical activity of children and adolescents during the COVID-19 pandemic—A scoping review. Int. J. Environ. Res. Public Health 2021, 18, 11440. [Google Scholar] [CrossRef] [PubMed]

	



Bond, M. Schools and emergency remote education during the COVID-19 pandemic: A living rapid systematic review. Asian J. Distance Educ. 2021, 15, 191–247. [Google Scholar] [CrossRef]

	



Chung, I.J.; Lee, S.J.; Kang, H.J. Changes in children’s everyday life and emotional conditions due to the COVID-19 pendemic. J. Korean Soc. Child Welf. 2020, 69, 59–90. [Google Scholar] [CrossRef]

	



Oberle, E.; Ji, X.R.; Kerai, S.; Guhn, M.; Schonert-Reichl, K.A.; Gadermann, A.M. Screen time and extracurricular activities as risk and protective factors for mental health in adolescence: A population-level study. Prev. Med. 2020, 141, 106291. [Google Scholar] [CrossRef] [PubMed]

	



O’Sullivan, K.; Clark, S.; McGrane, A.; Rock, N.; Burke, L.; Boyle, N.; Marshall, K. A qualitative study of child and adolescent mental health during the COVID-19 pandemic in Ireland. Int. J. Environ. Res. Public Health 2021, 18, 1062. [Google Scholar] [CrossRef] [PubMed]

	



Caroppo, E.; Mazza, M.; Sannella, A.; Marano, G.; Avallone, C.; Claro, A.E.; Janiri, D.; Moccia, L.; Janiri, L.; Sani, G. Will nothing be the same again?: Changes in lifestyle during COVID-19 pandemic and consequences on mental health. Int. J. Environ. Res. Public Health 2021, 18, 8433. [Google Scholar] [CrossRef] [PubMed]

	



Pietrabissa, G.; Volpi, C.; Bottacchi, M.; Bertuzzi, V.; Guerrini Usubini, A.; Löffler-Stastka, H.; Prevendar, T.; Rapelli, G.; Cattivelli, R.; Castelnuovo, G.; et al. The Impact of Social Isolation during the COVID-19 Pandemic on Physical and Mental Health: The Lived Experience of Adolescents with Obesity and Their Caregivers. Int. J. Environ. Res. Public Health 2021, 18, 3026. [Google Scholar] [CrossRef] [PubMed]

	



Chen, S.T.; Liu, Y.; Tremblay, M.S.; Hong, J.T.; Tang, Y.; Cao, Z.B.; Zhuang, J.; Zhu, Z.; Wu, X.; Wang, L.; et al. Meeting 24-hour movement guidelines: Prevalence, correlates and the relationships with overweight and obesity among Chinese children and adolescents. J. Sport Health Sci. 2020, 10, 349–359. [Google Scholar] [CrossRef]

	



Maugeri, G.; Castrogiovanni, P.; Battaglia, G.; Pippi, R.; D’Agata, V.; Palma, A.; Rosa, M.D.; Musumeci, G. The impact of physical activity on psychological health during COVID-19 pandemic in Italy. Heliyon 2020, 6, e04315. [Google Scholar] [CrossRef]

	



Nobari, H.; Fashi, M.; Eskandari, A.; Villafaina, S.; Murillo-Garcia, Á.; Pérez-Gómez, J. Effect of COVID-19 on health-related quality of Life in adolescents and children: A systematic review. Int. J. Environ. Res. Public Health 2021, 18, 4563. [Google Scholar] [CrossRef]

	



Lee, S.M.; So, W.Y.; Youn, H.S. Importance-performance analysis of health perception among Korean adolescents during the COVID-19 pandemic. Int. J. Environ. Res. Public Health 2021, 18, 1280. [Google Scholar] [CrossRef]

	



Mastorci, F.; Bastiani, L.; Trivellini, G.; Doveri, C.; Casu, A.; Pozzi, M.; Marinaro, I.; Vassalle, C.; Pingitore, A. Well-being perception during COVID-19 pandemic in healthy adolescents: From the avatar study. Int. J. Environ. Res. Public Health 2021, 18, 6388. [Google Scholar] [CrossRef]

	



Margaritis, I.; Houdart, S.; EI Ouadrhiri, Y.; Bigard, X.; Vuillemin, A.; Duché, P. How to deal with COVID-19 epidemic-related lockdown physical inactivity and sedentary increase in youth? Adaptation of Anses’ benchmarks. Arch. Public Health 2020, 78, 52. [Google Scholar] [CrossRef]

	



Branje, S.; Morris, A.S. The impact of the COVID-19 pandemic on adolescent emotional, social, and academic adjustment. J. Res. Adolesc. 2021, 31, 486–499. [Google Scholar] [CrossRef]

	



Quialheiro, A.; Bobinski, F.; Haefliger, J.D.G.; Antonio, R.D.; Lins, E.F.; Martins, D.F.; d’Orsi, E.; Xavier, A.J.; Peres, M.A. A comprehensive program of cognitive stimulation with digital inclusion, physical activity and social interaction can modify BDNF levels and improve cognition in adults over 50: A randomized controlled pilot study. Aging Ment. Health 2022, 26, 1979–1987. [Google Scholar] [CrossRef]

	



Lee, K.D. What is the direction of school sports policy to revitalize school sports? Woori Phys. Educ. 2022, 27, 52–56. [Google Scholar]

	



School Sports Promotion Association. Available online: https://cspep.or.kr/web/main/main (accessed on 3 October 2023).

	



Nearchou, F.; Flinn, C.; Niland, R.; Subramaniam, S.S.; Hennessy, E. Exploring the impact of COVID-19 on mental health outcomes in children and adolescents: A systematic review. Int. J. Environ. Res. Public Health 2020, 17, 8479. [Google Scholar] [CrossRef] [PubMed]

	



Martilla, J.A.; James, J.C. Importance-performance analysis. J. Mark. 1977, 41, 77–79. [Google Scholar] [CrossRef]

	



Elnaggar, R.K.; Alqahtani, B.A.; Mahmoud, W.S.; Elfakharany, M.S. Physical activity in adolescents during the social distancing policies of the COVID-19 pandemic. Asia Pac. J. Public Health 2020, 32, 491–494. [Google Scholar] [CrossRef] [PubMed]

	



García-Tascón, M.; Sahelices-Pinto, C.; Mendaña-Cuervo, C.; Magaz-González, A.M. The impact of the COVID-19 confinement on the habits of PA practice according to gender (male/female): Spanish case. Int. J. Environ. Res. Public Health 2020, 17, 6961. [Google Scholar] [CrossRef] [PubMed]

	



Orlandi, M.; Rosselli, M.; Pellegrino, A.; Boddi, M.; Stefani, L.; Toncelli, L.; Modesti, P.A. Gender differences in the impact on physical activity and lifestyle in Italy during the lockdown, due to the COVID-19 pandemic. Nutr. Metab. Cardiovasc. Dis. 2021, 31, 2173–2180. [Google Scholar] [CrossRef] [PubMed]

	



Welk, G. Physical Activity Assessments for Health-Related Research; Human Kinetics: New York, NY, USA, 2002; Available online: https://books.google.co.kr/books?id=O9-vt1CZJp8C&lpg=PR9&ots=OzxDr7qM_o&lr&hl=ko&pg=PP1#v=onepage&q&f=false (accessed on 20 October 2023).

	



CPPSE (Committe on Physical Activity and Physical Education in the School Environment). Educating the Student Body: Taking Physical Activity and Physical Education to School; The National Academies Press: Washington, DC, USA, 2013. Available online: https://pubmed.ncbi.nlm.nih.gov/24851299/ (accessed on 20 October 2023).

	



Youn, H.S.; Lee, E.J.; Riki, S.; Mizno, C.; Kim, C.M.; Okade, Y. Health perceptions of Korean and Japanese adolescents during the prolonged COVID-19 pandemic: An importance performance analysis. J. Men’s Health 2022, 18, 1–11. [Google Scholar] [CrossRef]

	



Faul, F.; Erdfelder, E.; Buchner, A.; Lang, A.-G. Statistical power analyses using G*Power 3.1: Tests for correlation and regression analyses. Behav. Res. Methods 2009, 41, 1149–1160. [Google Scholar] [CrossRef] [PubMed]

	



Ware, J.J. Scales for measuring general health perceptions. Health Serv. Res. 1976, 11, 396–415. [Google Scholar] [PubMed]

	



Barakat, R.; Pelaez, M.; Montejo, R.; Luaces, M.; Zakynthinaki, M. Exercise during pregnancy improves maternal health perception: A randomized controlled trial. Am. J. Obstet. Gynecol. 2011, 204, 402.e1–407.e7. [Google Scholar] [CrossRef]

	



Jones, A.L. The influence of shape and colour cue classes on facial health perception. Evol. Hum. Behav. 2018, 39, 19–29. [Google Scholar] [CrossRef]

	



Lee, S.M.; Jeong, H.C.; So, W.Y.; Youn, H.S. Mediating effect of sports participation on the relationship between health perceptions and health promoting behavior in adolescents. Int. J. Environ. Res. Public Health 2020, 17, 6744. [Google Scholar] [CrossRef]

	



Weaver, B.; Maxwell, H. Exploratory factor analysis and reliability analysis with missing data: A simple method for SPSS users. Quant. Meth. Psych. 2014, 10, 143–152. [Google Scholar] [CrossRef]

	



Hammitt, W.E.; Bixler, R.D.; Noe, F.P. Going beyond importance-performance analysis to analyze the observance-influence of park impacts. J. Park Recreat. Adm. 1996, 14, 15–62. [Google Scholar]

	



Matzler, K.; Fuchs, M.; Schubert, A. Employee satisfaction: Does Kano’s model apply? Total Qual. Manag. Bus. Excell. 2004, 15, 1179–1198. [Google Scholar] [CrossRef]

	



Byun, G.I.; Lee, J.Y.; Kim, K.J. A Study on the Service Quality of Korean Restaurants through Revised IPA: Focused on Daegu. J. Foodserv. Manag. Soc. Korea 2013, 16, 171–192. [Google Scholar]

	



Deng, W. Using a revised importance performance analysis approach: The case of Taiwanese hot springs tourism. Tour. Manag. 2007, 28, 1274–1284. [Google Scholar] [CrossRef]

	



Lee, J.H.; Kim, M.J.; Kim, J.H. A Study on Service Quality in Event-Type Women’s Marathon Competition Held by Sports Brand Corporations Using the Modified IPA. Korea J. Sports Sci. 2017, 26, 543–556. [Google Scholar] [CrossRef]

	



Ainin, S.; Hisham, N.H. Applying importance-performance analysis to information systems: An exploratory case study. J. Inf. Inf. Technol. Organ. 2008, 3, 95–104. [Google Scholar] [CrossRef]

	



Kim, J.; Hwang, I.W.; Park, J.H.; Kim, Y.; Lee, J.M. Effects of COVID-19 outbreak on Korean adolescents: Impact of altered economic perception on physical activity, sedentary behavior, and stress levels in an age-, gender-, and BMI-matched study. PLoS ONE 2023, 18, e0294270. [Google Scholar] [CrossRef]

	



Varghese, N.E.; Santoro, E.; Lugo, A.; Madrid-Valero, J.J.; Ghislandi, S.; Torbica, A.; Gallus, S. The role of technology and social media use in sleep-onset difficulties among Italian adolescents: Cross-sectional study. J. Med. Internet Res. 2021, 23, e20319. [Google Scholar] [CrossRef]

	



Kim, N.H.; Lee, J.M.; Yang, S.H. Association between smartphone overdependency and mental health in Korean adolescents during the COVID pandemic; Age- and gender-matched study. Front. Public Health 2022, 10, 1056693. [Google Scholar] [CrossRef]

	



Lee, J.; Ko, Y.H.; Chi, S.; Lee, M.S.; Yoon, H.K. Impact of the COVID-19 pandemic on Korean adolescents’ mental health and lifestyle factors. J. Adolesc. Health 2022, 71, 270–276. [Google Scholar] [CrossRef] [PubMed]

	



Shin, J.Y.; Lee, J.; Lee, J.M.; Ho, N.Y. Factors affecting decreased physical activity during the COVID-19 pandemic: An age-, gender-, and body mass index-matched study. Front. Public Health 2023, 11, 1170049. [Google Scholar] [CrossRef]

	



Park, J.H.; Yoo, E.; Kim, Y.; Lee, J.M. What happened pre-and during COVID-19 in South Korea? Comparing physical activity, sleep time, and body weight status. Int. J. Environ. Res. Public Health 2021, 18, 5863. [Google Scholar] [CrossRef]








[image: Healthcare 12 00763 g001] 





Figure 1. The IPA matrix based on the perception of Korean middle school students toward health management awareness regardless of sex. 
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Figure 2. The IPA matrix based on the perception of Korean middle school students toward health management awareness by sex. 
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Table 1. The demographic characteristics of the research participants.
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Sex

	
Classification

	
Number

	
Percentage (%)




	
Male

	
464

	
53.5




	
Female

	
403

	
46.5




	
Total

	
867

	
100











 





Table 2. Exploratory factor analysis and reliability analysis.
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	Variable
	Mental

Health
	Sleep

Management
	Hygiene

Management
	Physical

Activity
	Social

Distancing
	Disease

Management
	Eating

Management





	interest in life
	0.812
	0.170
	0.134
	0.088
	0.079
	0.108
	0.106



	happiness
	0.797
	0.174
	0.141
	0.063
	0.054
	0.071
	0.085



	formation of

a reliable relationship
	0.724
	0.128
	0.117
	0.151
	−0.065
	0.222
	0.041



	belongingness
	0.722
	0.118
	0.089
	0.098
	−0.105
	0.147
	0.043



	meaning of life
	0.675
	0.082
	0.061
	0.193
	0.103
	0.154
	0.124



	appropriate sleep amount
	0.140
	0.815
	0.036
	0.065
	0.093
	0.060
	0.144



	regular sleep activity
	0.116
	0.725
	0.068
	0.155
	0.133
	0.095
	0.149



	appropriate sleep quality
	0.196
	0.706
	0.158
	0.178
	0.140
	0.089
	0.130



	stable sleep environment
	0.151
	0.645
	0.021
	0.021
	−0.002
	0.100
	0.120



	habitual hygienic activity
	0.123
	0.002
	0.832
	0.085
	0.072
	0.050
	0.145



	mandatory

hygienic practice
	0.146
	0.028
	0.793
	0.039
	0.026
	0.024
	0.129



	activity of preventing infection of others
	0.119
	0.038
	0.651
	0.096
	0.072
	0.172
	−0.004



	activity of preventing self-infection
	0.072
	0.190
	0.632
	0.122
	0.119
	0.137
	0.021



	vigorous movement activity
	0.192
	0.099
	0.067
	0.823
	−0.061
	0.057
	0.064



	regular sports activity
	0.172
	0.113
	−0.007
	0.795
	−0.091
	0.052
	0.027



	daily gymnastic activity
	0.059
	−0.041
	0.185
	0.670
	0.081
	0.075
	0.178



	regular physical activity
	0.082
	0.189
	0.111
	0.637
	0.046
	0.021
	0.039



	practice of distancing
	0.053
	0.131
	0.121
	0.050
	0.828
	0.084
	−0.001



	restricted access to multi-use facilities
	0.039
	0.086
	−0.002
	−0.050
	0.751
	0.025
	0.100



	wearing a facial mask in multi-use facilities
	−0.019
	0.006
	−0.012
	−0.123
	0.724
	0.017
	0.100



	use of a hand sanitizer
	−0.038
	0.112
	0.292
	0.186
	0.626
	0.117
	0.009



	prescription management
	0.233
	0.085
	0.134
	0.082
	0.087
	0.812
	0.132



	vaccination
	0.161
	0.108
	0.148
	0.046
	0.087
	0.785
	0.176



	prevention of diseases
	0.258
	0.170
	0.128
	0.078
	0.062
	0.752
	0.098



	appropriate diet amount
	0.161
	0.157
	0.128
	0.143
	0.106
	0.100
	0.773



	ideal eating habits
	0.095
	0.148
	0.126
	0.154
	0.073
	0.190
	0.766



	regular diet
	0.097
	0.374
	0.042
	0.014
	0.072
	0.126
	0.642



	Eigenvalue
	3.219
	2.570
	2.479
	2.452
	2.334
	2.129
	1.862



	Variance (%)
	11.923
	9.517
	9.183
	9.080
	8.643
	7.887
	6.897



	Cumulative (%)
	11.923
	21.440
	30.623
	39.703
	48.347
	56.233
	63.130



	Cronbach’s α
	0.852
	0.787
	0.752
	0.761
	0.739
	0.814
	0.728










 





Table 3. The values of relative importance and performance of health management awareness of Korean middle school students regardless of sex.
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Variables

	
Importance

	
Performance






	
Mental

health

	
Happiness

	
0.238

	
3.950




	
interest in life

	
0.225

	
3.854




	
Belongingness

	
0.244

	
4.273




	
formation of a reliable relationship

	
0.257

	
4.119




	
meaning of life

	
0.157

	
3.734




	
Disease management

	
prevention of diseases

	
0.216

	
3.980




	
prescription management

	
0.235

	
4.016




	
vaccination

	
0.229

	
3.925




	
Physical activity

	
regular sport activity

	
0.297

	
3.648




	
daily gymnastic activity

	
0.227

	
3.459




	
vigorous movement activity

	
0.308

	
3.727




	
regular physical activity

	
0.166

	
3.253




	
Sleep management

	
regular sleep activity

	
0.196

	
3.036




	
appropriate sleep quality

	
0.228

	
2.947




	
appropriate sleep amount

	
0.161

	
3.287




	
stable sleep environment

	
0.223

	
3.905




	
Eating management

	
regular diet

	
0.134

	
3.532




	
ideal eating habits

	
0.169

	
3.442




	
appropriate diet amount

	
0.123

	
3.833




	
Social distancing

	
wearing a facial mask in multi-use facilities

	
0.077

	
3.317




	
restricted access to multi-use facilities

	
0.087

	
2.817




	
practice of distancing

	
0.073

	
2.504




	
use of a hand sanitizer

	
0.136

	
2.535




	
Hygiene management

	
activity of preventing infection of others

	
0.158

	
4.107




	
activity of preventing self-infection

	
0.155

	
3.346




	
habitual hygienic activity

	
0.241

	
4.130




	
mandatory hygienic practice

	
0.195

	
4.255




	
Average

	
0.191

	
3.590











 





Table 4. The quadrants of the IPA matrix based on the perception of Korean middle school students toward health management awareness regardless of sex.
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	Quadrant
	Criteria
	Variables Distribution





	Quadrant I
	Importance ↑

Performance ↑
	happiness, interest in life, belongingness, formation of a reliable relationship, prevention of diseases, prescription management, vaccination, regular sports activity, vigorous movement activity, stable sleep environment, habitual hygienic activity, mandatory hygienic practice



	Quadrant II
	Importance ↑

Performance ↓
	daily gymnastic activity, regular sleep activity, appropriate sleep quality



	Quadrant III
	Importance ↓

Performance ↓
	regular physical activity, appropriate sleep amount, regular diet, ideal eating habits, wearing of a facial mask in multi-use facilities, restricted access to multi-use facilities, practice of distancing, use of a hand sanitizer, activity of preventing self-infection



	Quadrant IV
	Importance ↓

Performance ↑
	meaning of life, appropriate diet amount, activity of preventing infection of others







above average: ↑, below average: ↓.













 





Table 5. Difference in the sex of Korean middle school students for health management awareness by sex.
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Categories

	
Sex

	
N

	
M

	
SD

	
SE

	
t

	
p






	
Mental health

	
Male

	
464

	
4.012

	
0.750

	
0.035

	
1.103

	
0.270




	
Female

	
403

	
3.956

	
0.746

	
0.037




	
Disease management

	
Male

	
464

	
3.971

	
0.834

	
0.039

	
−0.126

	
0.900




	
Female

	
403

	
3.978

	
0.830

	
0.041




	
Physical activity

	
Male

	
464

	
3.649

	
0.959

	
0.045

	
4.331

	
0.000 ***




	
Female

	
403

	
3.375

	
0.898

	
0.045




	
Sleep management

	
Male

	
464

	
3.439

	
1.000

	
0.046

	
4.669

	
0.000 ***




	
Female

	
403

	
3.127

	
0.964

	
0.048




	
Eating management

	
Male

	
464

	
3.636

	
0.965

	
0.045

	
1.147

	
0.252




	
Female

	
403

	
3.562

	
0.928

	
0.046




	
Social distancing

	
Male

	
464

	
2.817

	
0.983

	
0.046

	
0.802

	
0.423




	
Female

	
403

	
2.766

	
0.919

	
0.046




	
Hygiene management

	
Male

	
464

	
3.910

	
0.803

	
0.037

	
−2.058

	
0.040 *




	
Female

	
403

	
4.017

	
0.723

	
0.036








*** p > 0.001, * p > 0.05.













 





Table 6. The values of relative importance and performance based on the perception of Korean middle school students toward health management awareness by sex.
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Variables

	
Male Students

	
Female Students




	
Importance

	
Performance

	
Importance

	
Performance






	
Mental health

	
Happiness

	
0.278

	
3.976

	
0.278

	
3.921




	
interest in life

	
0.263

	
3.894

	
0.263

	
3.806




	
belongingness

	
0.289

	
4.300

	
0.289

	
4.243




	
formation of a reliable relationship

	
0.336

	
4.110

	
0.336

	
4.129




	
meaning of life

	
0.166

	
3.780

	
0.166

	
3.680




	
Disease management

	
prevention of diseases

	
0.204

	
3.996

	
0.204

	
3.963




	
prescription management

	
0.259

	
4.002

	
0.259

	
4.032




	
vaccination

	
0.191

	
3.914

	
0.191

	
3.938




	
Physical activity

	
regular sport activity

	
0.340

	
3.961

	
0.340

	
3.288




	
daily gymnastic activity

	
0.233

	
3.420

	
0.233

	
3.504




	
vigorous movement activity

	
0.328

	
3.894

	
0.328

	
3.533




	
regular physical activity

	
0.171

	
3.321

	
0.171

	
3.174




	
Sleep management

	
regular sleep activity

	
0.191

	
3.175

	
0.191

	
2.876




	
appropriate sleep quality

	
0.247

	
3.112

	
0.247

	
2.757




	
appropriate sleep amount

	
0.174

	
3.491

	
0.174

	
3.052




	
stable sleep environment

	
0.278

	
3.978

	
0.278

	
3.821




	
Eating management

	
regular diet

	
0.122

	
3.688

	
0.122

	
3.352




	
ideal eating habits

	
0.199

	
3.412

	
0.199

	
3.476




	
appropriate diet amount

	
0.121

	
3.810

	
0.121

	
3.859




	
Social

distancing

	
wearing of a facial mask in multi-use facilities

	
0.037

	
3.321

	
0.037

	
3.313




	
restricted access to multi-use facilities

	
0.055

	
2.879

	
0.055

	
2.744




	
practice of distancing

	
0.046

	
2.556

	
0.046

	
2.444




	
use of a hand sanitizer

	
0.080

	
2.513

	
0.080

	
2.561




	
Hygiene management

	
activity of preventing infection of others

	
0.207

	
4.086

	
0.207

	
4.132




	
activity of preventing self-infection

	
0.178

	
3.336

	
0.178

	
3.357




	
habitual hygienic activity

	
0.239

	
4.056

	
0.239

	
4.216




	
mandatory hygienic practice

	
0.202

	
4.162

	
0.202

	
4.362




	
Average

	
0.2