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Objectives: Cross-national differences in long-term trends in social inequalities in adolescents’ mental health remain poorly understood, as does the impact of societal changes. We tested (1) whether the association between family socioeconomic status and psychological and somatic complaints changed between 2002 and 2022, (2) the extent to which these trends varied across countries, and (3) whether changes in income inequality, schoolwork pressure, and internet activity within countries were related to these trends.Methods: Using data from 903,344 adolescents across 32 countries from the Health Behaviour in School-aged Children (HBSC) study between 2002 and 2022, we employed multilevel models to investigate the research questions.Results: We observed a nonlinear increase in psychological and somatic complaints over time. On average, social inequalities in both outcomes remained stable across countries, although the trends varied from one country to another. Only income inequality explained the differences between countries in these trends. In countries where income inequality increased over time, social inequalities in psychological complaints became smaller.Conclusion: Our study highlights ongoing global disparities in adolescents’ mental health problems, urging for more effective health policies.Keywords: adolescents’ psychological and somatic complaints, family SES, social inequalities, cross-national trends, HBSC, income inequality, schoolwork pressure, internet activity
INTRODUCTION
Numerous studies in different European countries have shown social inequalities in adolescents’ mental health problems [1–3], with adolescents from families with a lower socioeconomic status (SES) consistently reporting more mental health problems. In this paper, we define social inequalities in adolescents’ mental health problems as the unequal distribution in mental health problems across different social groups – a concept also referred to as social gradient – measured here by family affluence [4, 5]. Some studies suggest that the association between family SES and adolescents’ mental health problems may have become more pronounced over time, given the increase in stressors stemming from societal changes like more pressure to perform academically [6], more social comparisons facilitated by social media [7], and a more pronounced social class competition [8, 9]. These societal changes may foster an environment where adolescents are more likely to compare themselves to their peers, which can lead to heightened pressure to perform as well as to stress. Although these societal changes seem to have adverse effects on the mental health of all adolescents [8], they may be more harmful to those with a low family SES background [9]. Low SES adolescents are more likely to experience stressors from the family domain (e.g., parental conflict) [2] and to experience feelings of inferiority deriving from their status; thus, when encountering stressors from societal changes fostering social comparison and competitive processes (such as school pressure and internet activity), it may become too much for them. Consequently, this cumulative disadvantage for adolescents from lower SES families can disproportionately impact their mental health problems [10, 11], potentially widening social inequalities in adolescents’ mental health problems over time.
Relatively little is known about international trends in social inequalities in adolescent mental health problems. Most studies have been conducted within single countries, revealing contrasting results. To illustrate, a Scottish study between 1998 and 2018 [12] and one in Sweden between 2004 and 2020 [13] showed widening social inequalities in adolescents’ mental health problems, whereas studies in the Netherlands (2001–2017) [14] and Norway (2014–2018) [7] indicated stable trends. Cross-national studies either demonstrated temporally stable associations between family SES and adolescents’ mental health problems across countries [15–17] or increasing social inequalities in mental health problems for psychological complaints and stable ones for somatic complaints [18]. These studies underscore country differences in trends of social inequalities in mental health problems. However, these studies assessed trends up until 2014, potentially not taking into account more recent societal changes impacting social inequalities in adolescents’ mental health problems [18].
Except for Elgar et al. [9], these cross-national studies did not explore which societal changes contribute to shifts in time trends in social inequalities in adolescents’ mental health problems, nor did they explain the cross-national variation in these trends. Elgar et al. [9] demonstrated that in countries where income inequality increased, social inequalities in psychological complaints increased over time. Our analysis extends beyond economic changes to investigate changes in income inequality, schoolwork pressure, and social media use at the country level as potential explanatory factors for cross-national differences in trends in social inequalities in adolescents’ mental health problems. As mentioned above, these societal changes may be more detrimental for low SES adolescents due to the combination of stressors inherent to their SES [19], possibly widening social inequalities over time. Although prior studies observed increases in stressors stemming from societal changes over time, particularly schoolwork pressure and social media use, in many countries, the extent of these increases varies considerably across countries [18, 20, 21], potentially accounting for the cross-national variation in trends in social inequalities in adolescents’ mental health problems. Hence, we examined trends in social inequalities in adolescents’ psychological and somatic complaints across 32 countries between 2002 and 2022. Using data from the international Health Behaviour in School-aged Children (HBSC) study, three research questions were addressed:
1. To what extent do social inequalities in adolescents’ psychological and somatic complaints change over time on average across 32 countries?
2. To what extent do these trends in social inequalities in adolescents’ psychological and somatic complaints vary across countries?
3. To what extent are changes in income inequality, schoolwork pressure, and social media use within countries related to trends in social inequalities in adolescents’ psychological and somatic complaints?
We expected widening social inequalities in adolescents’ psychological and somatic complaints over time. However, considering differences in societal changes between countries, we also hypothesized variations in the trends in social inequalities in adolescents’ psychological and somatic complaints across countries. Specifically, we expected that widening social inequalities in adolescents’ psychological and somatic complaints would be particularly prevalent in countries with greater over-time increases in income inequality, schoolwork pressure, or social media use.
METHODS
Data
The main data source for the present study is the Health Behaviour in School-aged Children (HBSC) study. This cross-sectional study includes a large representative school-based survey conducted every 4 years since 1983 in collaboration with the World Health Organization (WHO) Regional Office for Europe. HBSC monitors health behaviour and wellbeing of adolescents aged 11, 13, and 15 across 49 countries/regions in Europe, Canada, and Israel, including sub-national information for Belgium (Flanders and Wallonia) and Great Britain (England, Scotland, and Wales). We refer to all countries and regions collectively as “countries” in the remainder of this article. All participating countries adhered to a standard international protocol to ensure consistency of measures, sampling, and implementation procedures [22]. Institutional ethical approval was obtained in each country.
For our analysis, we focused on survey cycles from 2002 to 2022. Only countries participating in at least three out of the six survey cycles were retained to assess changes over time, as this minimum is necessary to reliably capture trends and fluctuations across different time periods (i.e., nindividuals = 1,224,209; ncountries = 43) [23]. After excluding adolescents with missing data on individual- or country-level variables, our final sample comprised 903,344 adolescents (female: 50.58%; Mage = 13.56; SDage = 1.64) from 32 countries. The excluded participants did not differ significantly from the retained sample in terms of psychological and somatic complaints, gender, age, family structure or family SES.
Measures
Outcome Variables
Adolescents’ mental health problems were measured as psychological and somatic complaints. Both types of complaints were measured with the HBSC Symptom Checklist [24] assessing the frequency of four psychological (feeling low, irritable/bad tempered, feeling nervous, and having trouble sleeping) and four somatic symptoms (headache, stomachache, backache, and feeling dizzy) experienced over the past 6 months. Each symptom was assessed using a five-point-response scale ranging from “about every day” (1) to “rarely or never” (5). Scores were averaged after reverse-coding items for adolescents who completed at least two items per subscale, with higher values referring to more psychological and somatic complaints. Earlier studies demonstrated the validity and reliability of these two subscales across countries and their strong correlations with other mental health indicators such as emotional problems (r = −0.79, p < 0.001) [25, 26].
Independent Variables
Family SES was measured at the individual level using the Family Affluence Scale (FAS) capturing families’ material assets [27, 28]. Initially consisting of four items (own bedroom, number of cars, computers, and holidays), two additional items (bathroom and dishwasher) were introduced from 2010 onwards [29]. FAS sum scores were standardized per survey year and country for comparability and adjusted for varying economic conditions across countries and times using ridit-transformation [30, 31]. These ridit scores reflect the proportion of respondents with lower family affluence within countries and years. The mean for each age group, country, and survey year was set to 0.5 to ensure that half of the respondents within a country and year fell below and half above the mean level of family affluence.
Country-level income inequality was measured through the post-taxation Gini index per corresponding survey year and country obtained from the Standardized World Income Inequality Database [32], as this information is not available through HBSC. The Gini index quantifies the extent to which the income distribution among individuals or households deviates from an equal distribution within an economy ranging from 0 to 1, with higher scores denoting more country-level income inequality.
Country-level schoolwork pressure was measured by the question: “How pressured do you feel by the schoolwork you have to do?”. Participants responded on a four-point scale ranging from “not at all” (1) to “a lot” (4). We computed the average amount of schoolwork pressure per survey year within each country, with higher values referring to more schoolwork pressure. This measure has been frequently used in cross-national studies [18, 33, 34].
As a proxy for country-level social media use, we used data on internet activity derived from the PISA study 2012, 2015, 2018, and 2022, since HBSC only included the social media item from 2018 onwards. Until 2018, respondents were asked about their typical weekday internet usage outside of school [35]. A modification to the question was made in 2022 including various activities both inside and outside the school such as playing video games and reading/listening to informational materials [36]. To ensure consistency over time, we focused on after-school activities and coded responses to reflect daily hours: no time = 0, 1–30 min per day = 0.25, 31–60 min per day = 0.75, between 1 and 2 h per day = 1.5, between 2 and 4 h per day = 3, between 4 and 6 h per day = 5, more than 6 h per day = 7. Subsequently, the average hours spent on internet use per country and survey year were computed. Due to non-parallel survey cycles of HBSC and PISA, HBSC data were linked to the closest PISA data, with a maximum difference of 2 years between the two surveys.
Control Variables
We controlled for age (in years), gender (0 = boy, 1 = girl), and family structure (i.e., whether (0) or not (1) adolescents lived together with both parents in the primary household). On the country level, we included social welfare spending measured as a percentage of the gross domestic product (GDP) from the OECD [37] and wealth measured as gross national income (GNI) for each country and year from the World Bank [38]. Also, we controlled for country means across years of income inequality, schoolwork pressure, and internet activity to isolate the within-country effects [39]. For instance, while certain countries may generally exhibit high levels of schoolwork pressure regardless of societal changes, this method enables us to identify whether changes in schoolwork pressure may be attributable to varying trends.
Analytical Strategy
We employed multilevel models to assess the associations between family SES and either psychological or somatic complaints, acknowledging the nested structure of adolescents within country-years within countries. The school level was excluded due to convergence issues. A random slope captured varying effects across countries of the interaction term with time and family SES. B-splines - piecewise polynomial functions that enable local control over curve smoothness - were employed to model linear, quadratic, and cubic changes over time [40], allowing for greater flexibility in capturing complex, (non-)linear trends. The B-splines modeled time-related changes more accurately than conventional linear models. We combined these three forms of changes (i.e., linear, quadratic and cubic changes) into our time variable in our models.
For our main analyses, three models per outcome were fitted. A null model (i.e., model without independent variables) determined the intraclass correlation coefficient (ICC) per level (i.e., individual, country-years, and country) [41]. To assess if the association between family SES and psychological and somatic complaints changed over time, Model 1 included a cross-level interaction between time and family SES. Models 2a-c separately included a three-way cross-level interaction between respectively income inequality (Model 2a), schoolwork pressure (Model 2b), and internet activity (Model 2c) with family SES and time to examine if societal changes in country-level independent variables contributed to shifts in trends regarding social inequalities in psychological and somatic complaints, focusing on within-country effects. We used two-way interactions to explore if higher values of country-level variables, either through comparisons between countries or over time, were associated with greater social inequalities, capturing both between– and within-country effects. We excluded the three-way interactions to allow a meaningful interpretation of the two-way interactions.
For the cross-level interactions, we grand-mean centered family SES, adjusting it per country and year. Likewise, country-level income inequality, schoolwork pressure, and internet activity were centered per country [36]. Sample sizes varied across models based on the data availability at the country-year level. All analyses were conducted in R 4.2.3 [42] using the packages “lme4” [43] and “lmerTest” [44].
RESULTS
Descriptive statistics are detailed in Table 1, and bivariate correlations are in the Supplementary Appendices (Supplementary Table SA1). No multicollinearity was detected, as all VIF values remained below the critical value of 10 [45] (Supplementary Table SA2).
TABLE 1 | Descriptive statistics of the study variables between 2002–2022 (Health Behaviour in School-aged Children, Nindividuals = 902,682, Ncountries = 32).
[image: Table 1]Model Verification
Supplementary Table SA3 presents null model results. While for psychological complaints the ICC at the country-year level was slightly larger than the ICC at the country level, for somatic complaints the ICCs were of comparable size. Supplementary Table SA4 displays tests of linearity for the changes over time in both outcomes. Psychological complaints exhibited nonlinear trends, including quadratic (B = 0.09, 95% CI: 0.01–0.17) and cubic (B = 0.19, 95% CI: 0.15–0.23) changes. Similarly, somatic complaints showed significant quadratic (B = 0.26, 95% CI: 0.21–0.38) and cubic (B = 0.23, 95% CI: 0.24–0.30) trends, with the linear trend being nonsignificant, as depicted in Figure 1. These results imply that if we refer to changes over time in the remainder of the paper, the changes are likely nonlinear rather than linear.
[image: Figure 1]FIGURE 1 | Trends in psychological and somatic complaints between 2002–2022 (Health Behaviour in School-aged Children, Nindividuals = 902,682, Ncountries = 32). Note: The scale ranges between 1 and 5 scores, with higher scores referring to more somatic or psychological symptoms in the last two weeks.
Changes Over Time in Social Inequalities in Adolescents’ Psychological and Somatic Complaints
Models 1 in Table 2 reveal a significant increase in both psychological (B = 0.09, 95% CI: 0.08–0.10) and somatic complaints (B = 0.05, 95% CI: 0.04–0.06) among adolescents over time. This observation aligns with the trends depicted in Figure 1, where a clear nonlinear increase in both types of complaints is visible. Family SES was negatively associated with psychological (B = −0.03, 95% CI: −0.04 to −0.02) and somatic complaints (B = −0.01, 95% CI: −0.02 to 0.00). The interaction term between family SES and time was not significant for either outcomes, implying that the negative association between family SES and psychological and somatic complaints remained stable over time on average across countries. This is also evident in Figures 2 and 3, showing a relatively constant disparity between the three family SES categories over time for both psychological and somatic complaints. Throughout the assessment period, adolescents with a below average family SES reported the most psychological and somatic complaints compared to their counterparts with average and above average family SES. A sharp increase in both psychological and somatic complaints occurred between 2018 and 2022, potentially indicating a COVID-19-related effect. To ensure the robustness of our findings, we excluded the most recent wave (i.e., 2022), which yielded similar results for Models 1 and 2c (Supplementary Table SA5).
TABLE 2 | Results of multilevel models predicting psychological and somatic complaints between (Health Behaviour in School-aged Children, 2002–2022).
[image: Table 2][image: Figure 2]FIGURE 2 | Trends in social inequalities in psychological complaints between 2002–2022 (Health Behaviour in School-aged Children, Nindividuals = 902,682, Ncountries = 32). Note: the scale ranges between 1 and 5 scores, with higher scores referring to more somatic or psychological symptoms in the last two weeks; three family SES categories are based on the mean and SD of the family SES: above average (mean + 1 SD or higher), average (within ± 1 SD of the mean) and below average (mean – 1 SD or lower).
[image: Figure 3]FIGURE 3 | Trends in social inequalities in somatic complaints between 2002–2022 (Health Behaviour in School-aged Children, Nindividuals = 902,682, Ncountries = 32). Note: the scale ranges between 1 and 5 scores, with higher scores referring to more somatic or psychological symptoms in the last two weeks; three family SES categories are based on the mean and SD of the family SES: above average (mean + 1 SD or higher), average (within ± 1 SD of the mean) and below average (mean – 1 SD or lower).
Variations Between Countries in the Trends in Social Inequalities in Adolescents’ Psychological and Somatic Complaints
Models 1 in Table 2 showed significant random slopes suggesting country differences in trends in social inequalities for both psychological (τ = 0.02, p < 0.05) and somatic complaints (τ = 0.01, p < 0.05), as depicted in Supplementary Figures SA1 and SA2. Although most countries showed stable social inequalities over time (e.g., Netherlands and England), a few showed increasing (e.g., Canada and Austria) or decreasing social inequalities (e.g., Portugal and Lithuania).
To explain these country differences, we tested the role of three societal changes. Considering country-level income inequality, Models 2a in Table 2 demonstrated that income inequality was not significantly associated with psychological and somatic complaints. The two-way interaction term between family SES and country-level income inequality was negatively associated with both psychological (B = −0.02, 95% CI: −0.03 to −0.01) and somatic complaints (B = −0.01, 95% CI: −0.02 to 0.00), suggesting that greater income inequality, whether from differences between countries or increases over time, was associated with greater social inequalities in psychological and somatic complaints. When excluding the three-way interactions, the results were similar (Supplementary Table SA6). To evaluate whether changes in income inequality within countries were linked to changes in social inequalities in psychological and somatic complaints, we examined three-way interactions (i.e., family SES*income inequality*time). This three-way interaction was significant for psychological complaints (B = 0.00, 95% CI: 0.00–0.01), indicating that in countries where income inequality increased over time, social inequalities in psychological complaints decreased, while social inequalities remained relatively stable in countries with decreasing income inequality. This trend is illustrated in Figure 4, with the division of countries listed below the figure.
[image: Figure 4]FIGURE 4 | Trends in social inequalities of psychological complaints in countries with increasing versus decreasing income inequality (Health Behaviour in School-aged Children, Nindividuals = 902,682, Ncountries = 32). Note: the scale ranges between 1 and 5 scores, with higher scores referring to more somatic or psychological symptoms in the last two weeks; three family SES categories are based on the mean and SD of the family SES: above average (mean + 1 SD or higher), average (within ± 1 SD of the mean) and below average (mean – 1 SD or lower); Classification of countries as ‘decreasing’ or ‘increasing’ in income inequality was based on GINI values observed in 2002 and 2022; In 17 increasing income inequality countries the average Gini increased from 0.277 in 2002 to 0.293 in 2022, and in 15 decreasing income inequality countries the average Gini decreased from 0.308 in 2002 to 0.295 in 2022. Countries with increasing income inequality were: Austria, Denmark, Finland, France, Germany, Hungary, Italy, Iceland, Latvia, Lithuania, Netherlands, Norway, Slovenia, Slovakia, Spain, Sweden, and Switzerland. Countries with decreasing income inequality were: Belgium Flemish, Belgium French, Canada, Czech Republic, Estonia, Ireland, Israel, Greece, Poland, Portugal, England, Scotland, and Wales.
Concerning schoolwork pressure, Models 2b in Table 2 demonstrated that schoolwork pressure was positively associated with psychological (B = 0.19, 95% CI: 0.19 to 0.19) and somatic complaints (B = 0.13, 95% CI: 0.13–0.14), implying that adolescents in countries or during periods characterized by higher levels of schoolwork pressure reported more psychological and somatic complaints. The two-way interaction term between schoolwork pressure and family SES was significant for both psychological (B = −0.01, 95% CI: −0.06 to 0.03) and somatic complaints (B = −0.01, 95% CI: −0.01 to 0.00), indicating that the negative association between family SES and psychological and somatic complaints was more pronounced in countries or during times characterized by higher levels of schoolwork pressure. Similar results were obtained when excluding the three-way interactions (Supplementary Table SA6). However, we did not detect a significant three-way interaction (i.e., family SES*schoolwork pressure*time) for either complaints. This means that although social inequalities in psychological and somatic complaints were more pronounced in countries or times with higher levels of schoolwork pressure, trends in social inequalities in psychological and somatic complaints were not related to national-level changes in schoolwork pressure.
Regarding internet activity, Models 2c in Table 2, showed that internet activity was negatively associated with both psychological (B = −0.19, 95% CI: −0.30 to −0.08) and somatic complaints (B = −0.15, 95% CI: −0.26 to −0.05). Notably, when excluding all interactions, internet activity was no longer significantly related to either type of complaint. For both outcomes, the two-way interaction term (i.e., family SES*internet activity) was not significant, suggesting that the association between family SES and psychological and somatic complaints did not vary with internet activity levels at the country level. When excluding only the three-way interactions, the two-way interaction term was only significant for psychological complaints (Supplementary Table SA6), indicating that the negative association between family SES and psychological complaints was more pronounced in countries or during times characterized by higher levels of internet activity. We did not detect a significant three-way interaction term (i.e., family SES*internet activity*time), implying that trends in social inequalities regarding these complaints were not associated with national-level changes in internet activity.
DISCUSSION
Main Findings
Our study assessed trends in social inequalities in adolescents’ mental health problems from 2002 to 2022 across 32 European and North American countries and the role of country-level income inequality, schoolwork pressure, and internet activity. We observed a steep nonlinear increase in both psychological and somatic complaints across countries, specifically between 2018 and 2022. Adolescents from higher SES families consistently reported fewer psychological and somatic complaints across countries throughout the assessment period. This negative association between family SES and both types of complaints remained, on average across countries, stable over time. Yet, we observed some cross-national variation in these trends, with most countries maintaining stable social inequalities, while a few exhibited either increasing or decreasing social inequalities. Further, our results demonstrated that only income inequality accounted for this cross-national variation. As income inequality increased over time within countries, social inequalities in psychological complaints became smaller. Additionally, we found that social inequalities in psychological and somatic complaints were more pronounced in countries or times with greater income inequality or schoolwork pressure. Besides, more pronounced social inequalities in psychological complaints were observed in countries or times with higher levels of internet activity.
Interpretation of the Findings
Our results highlighted that there is a nonlinear increase in both psychological and somatic complaints which may be attributed to the COVID pandemic and/or other factors such as an overinterpretation of mental health problems as suggested by the prevalence inflation hypothesis [46]. However, congruent with most prior studies examining earlier periods [14–16], our results further demonstrated stable social inequalities in these complaints on average across countries between 2002 and 2022. This suggests persistent social inequalities in adolescents’ mental health problems over time. Although we observed stable social inequalities in psychological and somatic complaints on average across countries, it is important to acknowledge the variability across countries in these trends, echoing Elgar et al. [9] and Moor et al. [16]. In most countries, stable social inequalities in psychological and somatic complaints were found, whereas a few displayed either increasing or decreasing social inequalities. Among the analyzed societal changes, only income inequality was able to explain some of the country-level differences in trends in social inequalities in psychological complaints. Our results indicated that increases in income inequality within countries over time were linked to smaller social inequalities in psychological complaints over time. This counterintuitive result might be explained by the initially greater social inequalities in psychological complaints in countries experiencing increases over time in income inequality, which may have allowed for more scope for reducing social inequalities. Notably, towards the end of the study period, social inequalities seemed to converge between countries with increasing and decreasing income inequality. An alternative explanation for our finding may be that other variables not captured in our study explain why we found decreasing trends in social inequalities in psychological complaints in countries with increasing national-level income inequality. The group of countries experiencing increases in income inequality includes, among other countries, all Scandinavian countries which are known for their social democratic systems, extensive family policies, and universal healthcare [47, 48]. These country characteristics might have contributed to the observed effect of income inequality.
Besides focusing on changes in social inequality trends within countries over time, we also looked at either between countries or over time by assessing to what extent income inequality, schoolwork pressure, and internet activity are related to social inequalities in psychological and somatic complaints. Consistent with previous studies investigating the role of country-level income inequality [49, 50], we observed greater social inequalities in psychological and somatic complaints with higher levels of income inequality, either from differences between countries or increases over time. While previous studies have not investigated the role of country-level schoolwork pressure, our findings align with Högberg [6] suggesting that social inequalities in mental health problems are stronger in countries with higher levels of schoolwork pressure. Both findings support the notion of cumulative disadvantage [19], where the combination of family-related stressors (e.g., parental conflict) [2] and stressors stemming from societal changes (e.g., schoolwork pressure and income inequality) can overwhelm adolescents [9]. For adolescents from low SES families (often facing more family-related stressors), living in countries characterized by higher levels of schoolwork pressure may exacerbate mental health problems, thus widening social inequalities in psychological and somatic complaints. Indeed, social comparison processes triggered by income inequalities and a competitive school context might interact to negatively impact adolescents’ mental health problems.
Our results for internet activity were mixed. We observed that social inequalities in somatic complaints were unrelated to internet activity. This may be attributed to the widespread availability of the internet, suggesting that internet activity does not differentiate between SES groups for somatic complaints. Our results for psychological complaints supported the notion of cumulative disadvantage, showing greater social inequalities concerning adolescents’ psychological complaints in countries or times with higher levels of internet activity [10]. One possible explanation for why we observe it for psychological complaints and not for somatic complaints is that these social comparisons being made online foster feelings of inferiority, which are primarily psychological in nature [51]. These feelings are more closely linked to psychological distress, such as anxiety and depression [52], rather than to somatic symptoms. While research on internet activity’s role in adolescent mental health inequalities is limited, Boer et al. [19] found that increases in country-level internet activity were associated with increases in country-level psychological complaints among adolescents. Our study expands on this finding, suggesting that these increases in internet activity are particularly harmful to adolescents from lower SES families. However, further research is needed to better understand the interaction between family affluence and internet activity and why associations may be different for psychological than for somatic complaints by for example testing relative inequalities in these complaints.
Strengths and Limitations
A main strength of this study is its large, nationally representative sample, identical recruitment, and similar measurements over time and across countries which allowed us to explore cross-national trends. Additionally, we utilized validated scales for psychological and somatic complaints [24, 25]. Alongside these strengths, some limitations must be acknowledged. First, our repeated cross-sectional design hinders causal inference. For example, the social selection hypothesis suggests that reverse causality between family SES and psychological and somatic complaints is possible, meaning adolescents with more mental health problems might end up with lower SES due to the financial burden of their conditions (e.g., treatment costs) [53]. However, evidence from longitudinal studies indicates that the direction we tested is more likely than vice versa [3]. Second, we used internet activity as a proxy for social media use which may not fully capture the online behaviour we intended to assess, like online social comparisons [54] Additionally, the non-parallel survey cycles of HBSC and PISA may limit the accuracy of this proxy. Lastly, while we focused on three societal changes, other country-level processes could also alter trends in social inequalities in adolescents’ mental health problems, such as over-burdened health services that create greater barriers to care for lower SES groups, and shifts in family dynamics, including the rise of single-parent households or changes in parental involvement. Investigating other country-level variables and their role on these trends warrants further research.
Conclusion
This study offers new insights into trends in social inequalities in adolescents’ mental health problems by examining societal changes. We observed a nonlinear increase in both psychological and somatic complaints over time across countries, with consistently higher complaints among adolescents from lower SES families. Stable trends in social inequalities for both outcomes were observed across countries, but these trends varied between countries. Only country-level income inequality may account for this cross-national variation, particularly concerning psychological complaints. Our findings highlight the persistence of social inequalities in adolescents’ mental health problems, indicating that current policies may not adequately address these disparities, necessitating intensified efforts and ongoing monitoring.
ETHICS STATEMENT
The studies involving humans were approved by the Institutional Ethical Committee, and ethical consent was obtained for each country. For example, in the Netherlands ethical approval was gained from the Ethics Assessment Committee of the Faculty of Social Sciences at Utrecht University (FETC17-079). The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation in this study was provided by the participants’ legal guardians/next of kin.
AUTHOR CONTRIBUTIONS
MB and PB conducted the analyses. MB wrote the manuscript. All authors contributed to the article and approved the submitted version.
FUNDING
The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. JI was supported by the Medical Research Council (MC_UU_00022/1) and the Chief Scientist Office of the Scottish Government Health and Social Care Directorate (SPHSU16).
ACKNOWLEDGMENTS
HBSC is an international study carried out in collaboration with WHO/EURO. The International Coordinator of the study was JI, University of Glasgow (2018 and 2022 surveys) and Professor Candace Currie, Glasgow Caledonian University (2002–2014 surveys). The International Data Bank Manager was Professor Oddrun Samdal, University of Bergen. For details of all participating countries and Principal Investigators, see http://www.hbsc.org.
SUPPLEMENTARY MATERIAL
The Supplementary Material for this article can be found online at: https://www.ssph-journal.org/articles/10.3389/ijph.2024.1607709/full#supplementary-material
REFERENCES
 1. Bøe, T, Dearing, E, Stormark, KM, and Zachrisson, HD. Subjective Economic Status in Adolescence: Determinants and Associations with Mental Health in the Norwegian Youth@ Hordaland Study. J Fam Econ Issues (2018) 39:323–36. doi:10.1007/s10834-017-9553-4
 2. Devenish, B, Hooley, M, and Mellor, D. The Pathways between Socioeconomic Status and Adolescent Outcomes: A Systematic Review. Am J Community Psychol (2017) 59(1-2):219–38. doi:10.1002/ajcp.12115
 3. Reiss, F. Socioeconomic Inequalities and Mental Health Problems in Children and Adolescents: A Systematic Review. Social Sci and Med (2013) 90:24–31. doi:10.1016/j.socscimed.2013.04.026
 4. Hatzenbuehler, ML, McLaughlin, KA, Weissman, DG, and Cikara, M. A Research Agenda for Understanding How Social Inequality Is Linked to Brain Structure and Function. Nat Hum Behav (2024) 8(1):20–31. doi:10.1038/s41562-023-01774-8
 5. Michalos, AC. Community Health Index. In: InEncyclopedia of Quality of Life and Well-Being Research 2024 Feb 11 . Cham: Springer International Publishing. p. 1164–5. 
 6. Högberg, B. Education Systems and Academic Stress—A Comparative Perspective. Br Educ Res J (2024) 50:1002–21. doi:10.1002/berj.3964
 7. Myhr, A, Anthun, KS, Lillefjell, M, and Sund, ER. Trends in Socioeconomic Inequalities in Norwegian Adolescents’ Mental Health from 2014 to 2018: A Repeated Cross-Sectional Study. Front Psychol (2020) 11:1472. doi:10.3389/fpsyg.2020.01472
 8. Elgar, FJ, Craig, W, Boyce, W, Morgan, A, and Vella-Zarb, R. Income Inequality and School Bullying: Multilevel Study of Adolescents in 37 Countries. J Adolesc Health (2009) 45(4):351–9. doi:10.1016/j.jadohealth.2009.04.004
 9. Elgar, FJ, Pförtner, TK, Moor, I, De Clercq, B, Stevens, GW, and Currie, C. Socioeconomic Inequalities in Adolescent Health 2002–2010: A Time-Series Analysis of 34 Countries Participating in the Health Behaviour in School-Aged Children Study. The Lancet (2015) 385(9982):2088–95. doi:10.1016/S0140-6736(14)61460-4
 10. Aneshensel, CS. Toward Explaining Mental Health Disparities. J Health Social Behav (2009) 50(4):377–94. doi:10.1177/002214650905000401
 11. Lima, J, Caughy, M, Nettles, SM, and O’Campo, PJ. Effects of Cumulative Risk on Behavioral and Psychological Well-Being in First Grade: Moderation by Neighborhood Context. Social Sci and Med (2010) 71(8):1447–54. doi:10.1016/j.socscimed.2010.06.022
 12. Inchley, JC, Willis, M, Mabelis, J, Brown, J, and Currie, DB. Inequalities in Health Complaints: 20-year Trends Among Adolescents in Scotland, 1998–2018. Front Psychol (2023) 14:1095117. doi:10.3389/fpsyg.2023.1095117
 13. Buli, BG, Larm, P, Nilsson, K, and Giannotta, F. Trends in Adolescent Mental Health Problems 2004–2020: Do Sex and Socioeconomic Status Play Any Role?Scand J Public Health (2024) 52(5):565–72. doi:10.1177/14034948231165552
 14. Weinberg, D, Stevens, GW, Duinhof, EL, and Finkenauer, C. Adolescent Socioeconomic Status and Mental Health Inequalities in the Netherlands, 2001–2017. Int J Environ Res Public Health (2019) 16(19):3605. doi:10.3390/ijerph16193605
 15. Chzhen, Y, Moor, I, Pickett, W, Toczydlowska, E, and Stevens, G. Family Affluence and Inequality in Adolescent Health and Life Satisfaction: Evidence From the HBSC Study 2002-2014. Innocenti Working Papers (2016) 10:26. doi:10.18356/0e99ad17-en
 16. Dierckens, M, Richter, M, Moor, I, Elgar, FJ, Clays, E, Deforche, B, et al. Trends in Material and Non-material Inequalities in Adolescent Health and Health Behaviours: A 12-year Study in 23 European Countries. Prev Med (2022) 157:107018. doi:10.1016/j.ypmed.2022.107018
 17. Moor, I, Richter, M, Ravens-Sieberer, U, Ottová-Jordan, V, Elgar, FJ, and Pförtner, TK. Trends in Social Inequalities in Adolescent Health Complaints from 1994 to 2010 in Europe, North America and Israel: The HBSC Study. The Eur J Public Health (2015) 25(Suppl. l_2):57–60. doi:10.1093/eurpub/ckv028
 18. Cosma, A, Stevens, G, Martin, G, Duinhof, EL, Walsh, SD, Garcia-Moya, I, et al. Cross-national Time Trends in Adolescent Mental Well-Being from 2002 to 2018 and the Explanatory Role of Schoolwork Pressure. J Adolesc Health (2020) 66(6):S50–8. doi:10.1016/j.jadohealth.2020.02.010
 19. Boer, M, Cosma, A, Twenge, JM, Inchley, J, Jeriček Klanšček, H, and Stevens, GW. National-level Schoolwork Pressure, Family Structure, Internet Use, and Obesity as Drivers of Time Trends in Adolescent Psychological Complaints between 2002 and 2018. J Youth Adolescence (2023) 52(10):2061–77. doi:10.1007/s10964-023-01800-y
 20. Basu, SR. Do Data Show Divergence? In: Revisiting Global Income Inequality Trends . (2024). 
 21. Graafland, JH. New Technologies and 21st Century Children: Recent Trends and Outcomes. (2024). 
 22. Inchley, J. Health Behaviour in School-Aged Children (HBSC) Study Protocol: Background, Methodology and Mandatory Items for the 2017/18 Survey. (2018). 
 23. Kamata, A, Nese, JF, Patarapichayatham, C, and Lai, CF. Modeling Nonlinear Growth with Three Data Points: Illustration with Benchmarking Data. Assess Eff Intervention (2013) 38(2):105–16. doi:10.1177/1534508412457872
 24. Haugland, S, and Wold, B. Subjective Health Complaints in Adolescence—Reliability and Validity of Survey Methods. J adolescence (2001) 24(5):611–24. doi:10.1006/jado.2000.0393
 25. Gariepy, G, McKinnon, B, Sentenac, M, and Elgar, FJ. Validity and Reliability of a Brief Symptom Checklist to Measure Psychological Health in School-Aged Children. Child Indicators Res (2016) 9:471–84. doi:10.1007/s12187-015-9326-2
 26. Heinz, A, Sischka, PE, Catunda, C, Cosma, A, García-Moya, I, Lyyra, N, et al. Item Response Theory and Differential Test Functioning Analysis of the HBSC-Symptom-Checklist across 46 Countries. BMC Med Res Methodol (2022) 22(1):253. doi:10.1186/s12874-022-01698-3
 27. Currie, C, Inchley, J, Molcho, M, Lenzi, M, Veselska, Z, and Wild, F. Health Behaviour in School-Aged Children (HBSC) Study Protocol: Background, Methodology and Mandatory Items for the 2013/14 Survey. (2024). 
 28. Torsheim, T, Cavallo, F, Levin, KA, Schnohr, C, Mazur, J, Niclasen, B, et al. Psychometric Validation of the Revised Family Affluence Scale: A Latent Variable Approach. Child Indicators Research (2016) 9:771–84. doi:10.1007/s12187-015-9339-x
 29. Currie, C, Díaz, AY, Bosáková, L, and de Looze, M. The International Family Affluence Scale (FAS): Charting 25 Years of Indicator Development, Evidence Produced, and Policy Impact on Adolescent Health Inequalities. SSM-Population Health (2024) 25:101599. doi:10.1016/j.ssmph.2023.101599
 30. Cox, N. EGENMORE: Stata Modules to Extend the Generate Function. (2024) 
 31. Elgar, FJ, Xie, A, Pförtner, TK, White, J, and Pickett, K. Assessing the View from Bottom: How to Measure Socioeconomic Position and Relative Deprivation in Adolescents. London: SAGE Publications Limited (2017). 
 32. Solt, F. Measuring Income Inequality across Countries and over Time: The Standardized World Income Inequality Database. Soc Sci Q (2020) 101(3):1183–99. doi:10.1111/ssqu.12795
 33. Klinger, DA, Freeman, JG, Bilz, L, Liiv, K, Ramelow, D, Sebok, SS, et al. Cross-national Trends in Perceived School Pressure by Gender and Age from 1994 to 2010. The Eur J Public Health (2015) 25(Suppl. l_2):51–6. doi:10.1093/eurpub/ckv027
 34. Löfstedt, P, García-Moya, I, Corell, M, Paniagua, C, Samdal, O, Välimaa, R, et al. School Satisfaction and School Pressure in the WHO European Region and North America: An Analysis of Time Trends (2002–2018) and Patterns of Co-occurrence in 32 Countries. J Adolesc Health (2020) 66(6):S59–69. doi:10.1016/j.jadohealth.2020.03.007
 35. OECD. PISA 2018 Assessment and Analytical Framework. Paris: OECD Publishing (2019). 
 36. OECD. PISA 2022 Assessment and Analytical Framework. Paris: OECD Publishing (2023). 
 37. OECD. Nominal Gross Domestic Product (GDP). (2024). Available from: https://www.oecd.org/en/data/indicators/nominal-gross-domestic-product-gdp.html?oecdcontrol-d7f68dbeee-var3=1996 (Accessed February 6, 2021). 
 38. World Bank. Gross Domestic Product Per Capita (PPP, Current International Dollars). World Development Indicators. Washington, DC: World Bank Group (2023). Available from: https://data.worldbank.org/indicator/NY.GDP.MKTP.CD (Accessed February 21, 2021). 
 39. Fairbrother, M. Two Multilevel Modeling Techniques for Analyzing Comparative Longitudinal Survey Datasets. Polit Sci Res Methods (2014) 2(1):119–40. doi:10.1017/psrm.2013.24
 40. Kunoth, A, Lyche, T, Sangalli, G, Serra-Capizzano, S, Lyche, T, Manni, C, et al. Foundations of Spline Theory: B-Splines, Spline Approximation, and Hierarchical Refinement. Splines PDEs: From Approximation Theor Numer Linear Algebra: Cetraro, Italy (2018) 1–76. doi:10.1007/978-3-319-94911-6_1
 41. Hox, J, Moerbeek, M, and Van de Schoot, R. Multilevel Analysis: Techniques and Applications. New York: Routledge (2017). 
 42. R Core Team. R: A Language and Environment for Statistical Computing. Vienna: R Foundation for Statistical Computing (2023). Available from: https://www.R-project.org/ (Accessed September 11, 2021). 
 43. Bates, D. Fitting Linear Mixed-Effects Models Using Lme4. arXiv Preprint arXiv:1406.5823. (2014). 
 44. Kuznetsova, A, Brockhoff, PB, and Christensen, RH. lmerTest Package: Tests in Linear Mixed Effects Models. J Stat Softw (2017) 82(13). doi:10.18637/jss.v082.i13
 45. Hair, JF, Anderson, RE, Tahtam, RL, and Balck, VC. Multivarite Data Analysis with Reading” Prentice Hall. New Jersey: International Inc, A Viacorn Company (1995). 
 46. Foulkes, L, and Andrews, JL. Are Mental Health Awareness Efforts Contributing to the Rise in Reported Mental Health Problems? A Call to Test the Prevalence Inflation Hypothesis. New Ideas Psychol (2023) 69:101010. doi:10.1016/j.newideapsych.2023.101010
 47. Kalseth, J, Donisi, V, Miret, M, Forsman, AK, and Cresswell-Smith, J. Exploring the Association Between Welfare State and Mental Wellbeing in Europe: Does Age Matter?Int J Environ Res Public Health (2022) 19(17):10985. doi:10.3390/ijerph191710985
 48. Ribanszki, R, S Taylor, K, Scheutzow, J, Saez Fonseca, JA, and Ponzo, S. Welfare Systems and Mental Health in OECD and EEA Countries: A Scoping Review. Humanities Social Sci Commun (2022) 9(1):431. doi:10.1057/s41599-022-01391-2
 49. Levin, KA, Torsheim, T, Vollebergh, W, Richter, M, Davies, CA, Schnohr, CW, et al. National Income and Income Inequality, Family Affluence and Life Satisfaction Among 13 Year Old Boys and Girls: A Multilevel Study in 35 Countries. Social indicators Res (2011) 104:179–94. doi:10.1007/s11205-010-9747-8
 50. Rathmann, K, Ottova, V, Hurrelmann, K, de Looze, M, Levin, K, Molcho, M, et al. Macro-level Determinants of Young People's Subjective Health and Health Inequalities: A Multilevel Analysis in 27 Welfare States. Maturitas (2015) 80(4):414–20. doi:10.1016/j.maturitas.2015.01.008
 51. Sirgy, MJ, and Sirgy, MJ. Effects of Social Comparisons on Subjective QOL. The Psychol Qual Life Hedonic Well-Being, Life Satisfaction, Eudaimonia (2012) 223–33. doi:10.1007/978-94-007-4405-9_15
 52. Appel, H, Crusius, J, and Gerlach, AL. Social Comparison, Envy, and Depression on Facebook: A Study Looking at the Effects of High Comparison Standards on Depressed Individuals. J Social Clin Psychol (2015) 34(4):277–89. doi:10.1521/jscp.2015.34.4.277
 53. Eaton, WW. A Formal Theory of Selection for Schizophrenia. Am J Sociol (1980) 86(1):149–58. doi:10.1086/227207
 54. Shimoga, SV, Erlyana, E, and Rebello, V. Associations of Social Media Use with Physical Activity and Sleep Adequacy Among Adolescents: Cross-Sectional Survey. J Med Internet Res (2019) 21(6):e14290. doi:10.2196/14290
Conflict of Interest: The authors declare that they do not have any conflicts of interest.
Copyright © 2025 Brons, Berchialla, Helbich, Dierckens, Lenzi, Inchley and Stevens. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
OPS/images/ijph-69-1607709-t001.jpg
Variables Min  Max 2002 2006 2010 2014 2018 2022

Ninawiguais = Ninawicuats = Ninawiduats = Nindwiduats = Ninawiduats = Nindwiduats =
116,276 147,039 159,094 152,737 158,205 169,331
Mean Mean Mean Mean Mean Mean
(SD)V/% (SDV/% (SDV/% (SD)/% (SD)/% (SDV/%
Outcome variables
Psychological complaints 105 218 (0.94) 218(097) 217 (097) 224 (1.02) 2.36 (1.04) 2.68 (1.13)
Somatic complaints 15 1.79 (0.80) 179(093)  1.82(0.84) 1.85 (0.86) 1.84 (0.85) 2.06 (0.96)
Individual-level variables
Gender (ref. = boys) o 1 51.79% 5154% 51.60% 5161% 51.42% 50.87%
Age 1115 1354 (166) 1360 (1.65) 1357 (1.64)  13.63(1.62) 13.53 (1.61) 13.67 (1.64)
Family structure (ref. = not lving together 0 1 77.63% 7402% 73.43% 73.43% 72.15% 75.99%
with both parents)
Family SES o 1 050 (0.28) 050028 050 (0.28) 050 (0.29) 050 (0.29) 050 (0.28)
Country-level variables
Income inequality 022 038  029(0.04) 030(004) 030 (0.04) 030 (0.03) 029 (0.03) 029 (0.03)
Schoolwork pressure 184 283 226(021) 227(020) 222 (020) 227 (0.18) 234 (0.22) 251 (0.17)
Internet activty 173 533 254 (0.34) 3.28 (0.35) 3.73(0.30) 4.75 (0.35)
GNI 000 042  005(0.07) 008(010) 0.7 (0.09) 010 (0.12) 0.09 (0.11) 010 (0.12)
Social weffare 012 032  020(0.04) 020(005) 023 (0.04) 023 (0.05) 022 (0.08) 0.23 (0.05)

Note: afl variables are uncentered for descriptive statistics; interet activty was not available for the survey cycles 2002 and 2006; the number of countries varied given the different
avaiabilily of the couniry-level variables: descriplive statistics amployed lstwise delsiion for missing data (indl. psychological and somatic complaints).





OPS/images/ijph-69-1607709-t002.jpg
Fixed offects
itercept
individual-fovel
variables
Gondor

et = boys)

Age

Famiy structure
(et = rot g
togetherwith both
parents)

Famiy SES

Time
Country-level
variables

aN!

Socil wefare
come nequalty
Mean income
nequaity
Schootwork

pressure
Mean schoolwork
pressure
itemet activty
Mean intemet
actvty
Cross-lovel
interactions
Famy SEStime
Famiy
Ses'ncome.
nequaity
Time'ncome
nequaity

Famiy
SES"ncome.
nequaltytime.
Famiy SES"
schoolmork
pressure
Timeschoowork
pressure

Famiy SES®
schoolwork
pressuro'time
Famiy
SeS'ntermet
activty
Timentomet
actvy

Famiy
SES"ntemet
activty'ime.
Random effect
Famiy SEStimo
(sope)

Model it

AC

"0 < 0.05. “p < .01,

Models 1 Models 2a Models 25 Models 2¢
Psychological ‘Somatic complaints  Psychological complaints  Somatic complaints. Peychological ‘Somatic complaints Psychological ‘Somatic complaints
complaints Nt = 908,348 Noorouon = 902682 Nugviguan = 903344 complaints ocruos = 891,819 complaints Moo =
Nosas = 902,682 Neowirs = 32 Neouiros = 32 Neouris = 32 Nossua = 891,218 Neounris =32 Nociote = SO7787  508,234Ncouptns =30
Neouris Neounris =32 Neouris =30
Beta 955% CI) Beta (95% ) Beta (95% CI) Beta (95% C) Beta (95% O) Beta 95% CI) Beta (95% O) Beta (95% )
052 (059-045"  -040(-047-034 051 (-058—-044""  -040 (046034  -044 (OS1—-0IN™  -034(-040--028""  -076(-101—052""  -0.38 (-081—0.15)
035034035 038 (0.38-039)" 035 0:34-035™ 038038030 034 (034-036) 038 (037-0.38) 040030040
013013019 0.14(013-0.14)" 013013013 0.14(0.13-0.14y 009 (009-009 0140130147 014 (014018
007 (-008—007™  -0.07 (-007—007)"  -007 (-00B—007)"™  -0.07 (-0.07—007)" 007 (-0.07--0.06y 008 (-008—007™  ~0.07 (-007—0.07)
003 (00410002 001 (-002-0001"  -003(-00410 002 -001(-002-000]"  -003(-004--002" 001 (-002-000"  -007 (-0.1210 001"  -0.03 (-0.08-002)
0090080107 005 (0.04-0.08"™" 008 (-008-0.10 005004006/ 008 (-0.06-009" 004 (003-008) 011008017 002 (-003-007)
-003(-008-002  -001(-006-003) 008 (-009-0.02) -002(-007-009)  -0.03(-008-001) -001 (-006-0.08) 001 (-006-007) 002 (-005-008)
005 (-00910-001"  -001 (-0.05-0.02) 004 (-0.08-0.00" -001(004-002)  -005(-0.08 10 -002" -001 (004-002) -001(:005-002)  -001(-005-002)
005 (-0.12-0.02) -002 (007008
0.10 0010187 005 (-002-0.00)
019 0.19-0.19) 013 0.13-0.14y
-004 (009001 -008 (-008-0.02)
-019(-03010 008" -0.15(-02610 -0.05]
0.00(-007-0.06) 002 (-0.09-0.04)
0.00(-000-000) 000(-000-000) 000 (-000-000) 000 (-000-0.00) 000(-001-001) 0,00 (-000-0.00) 001 (-000-002) 001 (-001-002)
-002(-003 10 001" -001 (-0.02-000"
-001 (-002-001) 000 (-001-001)
000000001 001 (-000-000)
001 (-00610-009™  -001 (-001-000"
003 003-009™ 002 002002
000(-0.00-000)
-001(-004-002)  -001(-005-002)
006004007 005004007
-0.00 (-001-000) 000 (-000-001)
002 oor 00z oor 002 oor oor 000"
2518675 2211851 2518604 2211885 2395363 2138670 1,439,264 1264086

O e P ek DRl TN St ik





OPS/images/ijph-69-1607709-g003.gif





OPS/images/ijph-69-1607709-g004.gif





OPS/xhtml/nav.xhtml
Contents

		Cover

		Social Inequalities in Adolescents’ Psychological and Somatic Complaints: Cross-National Trends Between 2002 and 2022 and the Role of Societal Changes		Objectives

		Methods

		Results

		Conclusion

		Introduction

		Methods		Data

		Measures

		Analytical Strategy





		Results		Model Verification

		Changes Over Time in Social Inequalities in Adolescents’ Psychological and Somatic Complaints

		Variations Between Countries in the Trends in Social Inequalities in Adolescents’ Psychological and Somatic Complaints





		Discussion		Main Findings

		Interpretation of the Findings

		Strengths and Limitations

		Conclusion





		Ethics Statement

		Author Contributions

		Funding

		Acknowledgments

		Supplementary Material

		References









OPS/images/cover.jpg
) 1JPH

SSPH

Social Inequalities in
Adolescents’ Psychological and
Somatic Complaints: Cross-
National Trends Between 2002
and 2022 and the Role of Societal
Changes





OPS/images/ijph-69-1607709-g001.gif





OPS/images/ijph-69-1607709-g002.gif
oo ity









OPS/images/crossmark.jpg
©

|





OPS/images/logo.jpg
€ IJPH

S S P H 5 SEHOOL o





