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We aimed to investigate the school performance gap and its potential trend from 2010 to 2020 in non-immigrant and second-generation immigrant children in Sweden, whether parental mental disorders and low socioeconomic status contribute to this gap and its trends, and whether the effects of these factors differ by immigration status. We used multiple Swedish population registers, including 829,787 children born 1994–2004. We examined the school performance gap and its trends by the interaction between immigration status and year with linear mixed models. We assessed whether parental mental disorders and socioeconomic status contributed to this gap and its trends, and whether their effects on school performance differ by immigration status. The existing gap was explained by parental mental disorders in addition to parental education and neighborhood socioeconomic status for both males and females. The unadjusted model suggested an increasing trend of the existing gap in school performance by immigration status for both males and females. In the adjusted model, the increasing trend of the gap remained among males and was partially attributed to parental education and neighborhood socioeconomic status. The interaction tests showed that the potential effects of these factors on school performance were smaller among second-generation immigrant children. Efforts to reduce the effects of socioeconomic inequalities and parental mental disorders are warranted in addition to extra support for second-generation immigrant children at schools.
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1 Introduction

School performance in adolescence is critical for further educational attainment, successful integration into the labor market, and physical, mental, and social well-being in adulthood (1–9). In addition, poor school performance could also lead to negative consequences within societies, e.g., increased risks of violent and other crimes starting in late adolescence and young adulthood, and increased healthcare costs (10, 11). That a gap in school performance exists between students is not new information and this has also been established in repeated Program for International Student Assessment (PISA) results from the OECD and a recent review (10, 12). Low-performing students tend to be immigrants, belong to minority groups, have low family socioeconomic status, and/or live in deprived neighborhoods (10).

Research in the US has investigated the school performance gap between minority groups (Black and Hispanic children) and White children. Most studies identified a large gap in school performance by minority status and the gap remained sizable over time (13, 14). In Sweden, a large and persistent gap in school performance between non-immigrant and immigrant students has also been observed (15–18). These studies indicate that contributing factors to gaps associated with immigrant or minority status are primarily related to socioeconomic status such as parental education, parental income, and neighborhood socioeconomic status (14–17, 19–22). A number of studies further investigated if the potential effects of contributing factors on school performance differed by minority status, and found smaller beneficial effects of parental education among Black and Asian children than White children (19, 22, 23). This is defined as marginalization-related diminished returns (MDRs) (19, 22). Other studies found larger effects of low parental education on children’s health outcomes among immigrants (24). These are important to investigate before the development of targeted interventions.

Besides socioeconomic status, previous research indicates that parental mental disorders are associated with poor school performance regardless of immigration status (25–27). A study has also suggested different effects of parental mental disorders on school performance among males and females (28). According to recent studies, 10–20% of children are exposed to parental mental disorders, especially common mental disorders such as depression and anxiety (29, 30). In addition, immigrants are subjected to a higher risk of common mental disorders due to numerous stress factors accompanied by migration (31). Identifying if parental mental disorders are one of the contributing factors to the gap in school performance between non-immigrant and immigrant children could help to develop targeted and supportive interventions.

In Sweden, the share of people with immigrant backgrounds has increased considerably over the last 50 years. Currently, 26.9% of the population has a foreign background, i.e., first-generation or second-generation immigrants (32, 33). Previous studies have shown that first-generation immigrant children perform worse at school than non-immigrant children (15, 17). On the other hand, there is little research investigating the gap in school performance between non-immigrant and second-generation immigrant children. A report from the Swedish National Agency for Education in 2012 showed that second-generation immigrant children on average perform worse in school than non-immigrant children while the gap was suggested to have decreased between 1998 and 2011 (18). However, whether the gap has changed, contributing factors to the gap and its potential trend are unknown. In particular, second-generation immigrant children who have a non-Western background have not been studied despite that they may be more susceptible to future adverse mental health outcomes (34–37).

To the best of our knowledge, no studies have investigated the gap in school performance and its potential trend in non-immigrant and second-generation immigrant children and their contributing specific factors, i.e., parental mental disorders in addition to socioeconomic status, and whether those effects differ by immigration status. Therefore, our study consisted of three major aims: to investigate the gap in school performance and its potential trend over time between non-immigrant and second-generation immigrant children by using longitudinal population data in Sweden; to investigate if parental mental disorders are contributing factors to the gap and its potential trend, in addition to socioeconomic status; and to investigate if the potential effects of contributing factors differ by immigration status.



2 Materials and methods


2.1 Data

We linked nationwide Swedish registers via the unique 10-digit identification number assigned at birth or immigration to all Swedish residents. The identification number was replaced by a serial number to ensure pseudonymity. The following nationwide population registers were used: the National School Register, containing information on school grades, the Inpatient Register and the Outpatient Register to assess parental mental disorders, the Total Population Register to assess parental separation and to obtain information of country of birth, the Multi-Generation Register to link offspring to their parents, and the Longitudinal Integration Database for Health Insurance and Labor Market Studies to assess parental education, parental income, and neighborhood socioeconomic status. The study was approved by the Swedish Ethical Review Authority (no. 2021–04268).



2.2 Study subjects

We included children who were born in Sweden between 1994 and 2004. For the variable immigration status, the children were divided into the following two groups: children who were born in Sweden to two Swedish-born parents, i.e., non-immigrant children, and children who were born in Sweden to two foreign-born (non-Western countries) parents, i.e., second-generation immigrant children. The categorization of Western and non-Western regions was based on geographical and political similarities that have been used in previous studies (38, 39). Children born in Sweden with one Swedish-born and one foreign-born parent or two Western-born parents were excluded.



2.3 Outcome

We used school grades at the end of the compulsory school year, i.e., the ninth grade, when children in most cases were 16 years old. We assessed the outcome during 11 years, i.e., between 2010 and 2020. The school grades ranged from 0 to 320, which represent the total scores of 16 subjects (e.g., mathematics, Swedish, and English). We estimated the mean school grades by year on a continuous scale in the analyses. The specific time period for the assessment of the outcome was chosen because we also wanted to include data on parental mental disorders between ages 7–16 years among the study subjects and the year 2001 was the first year when outpatient data on mental disorders were available in the nationwide registers.



2.4 Explanatory variables

For parental mental disorders, we focused on the most common mental disorders, i.e., depressive and anxiety disorders, that have been reported to be associated with school performance (25–27, 29, 30). Parental mental disorders were measured when children were at compulsory school and before the year when the children received their final compulsory school grades. We defined children exposed to parental mental disorders if one of their parents had any of the following records by ICD-10 codes in the Inpatient or Outpatient Register: depressive disorders (F32, F33), or anxiety disorders (F40, F41, F43). Inpatient and Outpatient Registers contain the clinical diagnoses from specialist healthcare services rather than the primary healthcare services and more severe cases needing specialist healthcare were therefore included. Children of parents with other mental disorders were excluded from the study as we aimed to focus on the most common mental disorders.

To assess other potential contributing factors to the gap and its trend, we assessed parental education, parental income, parental separation, and neighborhood socioeconomic status. These variables were assessed 1 year before the children started compulsory school (6–7 years old). However, for parental education, we used the highest educational level of either of the parents registered at any time point before the children’s first compulsory school year and categorized into low (compulsory school graduate), medium (high school graduate), and high (university graduate). In immigrant parents, this information was based on either self-report or individual-level reports from the educational and other institutions in Sweden. Parental income was categorized into low (first quartile), medium (second and third quartiles), and high (fourth quartile) based on family disposable income. Parental separation was categorized into no (living together) and yes (not living together or death of one parent). Neighborhood socioeconomic status was categorized into low, medium, and high based on an established neighborhood deprivation index that was derived from the proportion of low education, low income, unemployment, and social welfare recipients in Small Area Market Statistics (SAMS). The detailed procedure for deriving the neighborhood deprivation index can be found elsewhere (40).



2.5 Statistical analysis

First, we derived descriptive statistics of all variables by graduation year from 2010 to 2020. This allowed us to assess the comparability of 11 different birth cohorts in terms of demographic and socioeconomic characteristics. Second, we derived descriptive statistics of all variables by year and immigration status. This allowed us to assess if the demographic and socioeconomic characteristics changed differently over time between non-immigrant and second-generation immigrant children.

To investigate the gap in school performance and its trend over time between non-immigrant and second-generation immigrant children, we used a linear mixed model. Specifically, we estimated the mean school grades by year (0 to 320) as a continuous variable and its interaction with immigration status, accounting for familial clustering. Familial clustering was accounted for by including the random effect of siblings having the same biological mothers (25).

To investigate contributing factors to the gap in school performance and its trend, we added parental mental disorders, parental education, parental income, parental separation, and neighborhood socioeconomic status in the model. First, we included these factors one by one (results not shown) together with the interaction term of each factor and immigration status. By including these interaction terms, we also investigated if the potential effects of contributing factors differ between non-immigrant and second-generation immigrant children. In the final model (model 3), we kept parental education and neighborhood socioeconomic status to examine if parental mental disorders are contributing factors to the gap and its trend. As a sensitivity analysis, we ran a model with all variables.

All analyses were done separately according to children’s sex as the associations between contributing factors and school performance has been shown to differ by sex (28).




3 Results

Our study included 70,000 to 85,000 individuals graduating every year of whom approximately 10% were second-generation immigrant children (Table 1). The proportion of second-generation immigrant children increased over time from 9.63% in 2010 to 12.83% in 2020. The proportion of children with high parental education, high parental income, and high neighborhood socioeconomic status increased more among non-immigrant children compared to second-generation immigrant children. The proportion of children with low parental income, parental separation, and low neighborhood socioeconomic status decreased among non-immigrant children while the proportion of those increased among second-generation immigrant children. The proportion of children exposed to parental mental disorders increased more among non-immigrant children compared to that in second-generation immigrant children. The changes in the proportions of demographic and socioeconomic characteristics from 2010 to 2020 by immigration status are summarized in the Supplementary Figures S1A–E.



TABLE 1 Descriptive statistics of study subjects by year and immigration status.
[image: Table1]

Figure 1 shows that, for both males and females, the observed mean school grades (dots) were higher among non-immigrant than second-generation children across all years. The predicted mean school grades (lines) suggested a slightly decreasing trend of the gap between non-immigrant and second-generation immigrant children for females, i.e., the estimated difference in school grades changed from 7.20 points to 5.90 points between 2010 and 2020, and an increasing trend for males, i.e., the estimated difference in school grades changed from 3.52 to 5.12 between 2010 and 2020.
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FIGURE 1
 The mean school grades over time by children’s sex and immigration status. Dots represent the observed mean school grades over time. Lines represent the predicted mean school grades from the linear mixed models adjusting for parental education and neighborhood socioeconomic status (Table 2, Model 2). Gray points and numerical values represent mean grades for all children in Sweden available from the National Agency for Education (Skolverket. Statistik. 2024. https://www.skolverket.se/skolutveckling/statistik).

[image: Table2]



The first model in Table 2 shows that, for both males and females, there was a gap in school performance between non-immigrant and second-generation immigrant children, and this gap increased over time, i.e., school grades increased more among non-immigrant children compared to second-generation immigrant children. Specifically, the gap in school performance increased by 0.20 points every year among females (−0.20, 95%CI: −0.37, −0.02) and 0.61 points among males (−0.61, 95%CI: −0.78, −0.44).



TABLE 2 Results of the linear mixed model for a gap and trend in school grades 2010–2020 by immigration status.
[image: Table3]

The second model in Table 2 shows that, among females, the gap in school performance between non-immigrant and second-generation immigrant children was partially explained by differences in parental education and neighborhood socioeconomic status, i.e., the coefficient was attenuated from −11.14 to −7.20. This gap was slightly further explained by adding parental mental disorders in the third model; here, the coefficient was attenuated from −7.20 to −6.37. On the other hand, the increasing trend of the gap was fully explained by parental education and neighborhood socioeconomic status, i.e., the coefficient of the interaction term of year and immigrant status changed from −0.20 to 0.26. In fact, after accounting for parental education and neighborhood socioeconomic status, a decreasing trend of the gap was observed among females, i.e., the gap decreased by 0.26 points every year, as seen in Figure 1. The interaction terms of parental education, neighborhood socioeconomic status, and parental mental disorders by immigration status suggested weaker associations with these factors among second-generation immigrant than non-immigrant children. Among males, similar to females, the gap in school performance between non-immigrant and second-generation immigrant children was partially explained by parental education and neighborhood socioeconomic status, i.e., the coefficient was attenuated from −6.10 to −3.52, and then further attenuated by parental mental disorders, i.e., from −3.52 to −2.57. The increasing trend of the gap was partially explained by parental education and neighborhood socioeconomic status, i.e., the coefficient of the interaction term was attenuated from −0.61 to −0.16, but not further when adding parental mental disorders. Figure 1 visually presents this trend. Parental mental disorders seemed not to contribute to the increase in the gap in school performance probably because parental mental disorders increased more among non-immigrant children than among second-generation immigrant children as seen in Supplementary Figure S1. Similar to females, the interaction terms of parental education, neighborhood socioeconomic status, and parental mental disorders indicated weaker associations with these factors among second-generation immigrant than non-immigrant children.

Supplementary Table S1A shows that, among females, the gap in school performance between non-immigrant and second-generation immigrant children was further explained by parental income and separation, i.e., the coefficient was attenuated from −6.37 to −4.85. The association with parental income was smaller among second-generation immigrant than non-immigrant children. Among males, the gap was also partially and further explained by parental income and separation, i.e., the coefficient was attenuated from −2.57 to −0.51 (Supplementary Table S1B). The increasing trend of the gap was slight but could be further explained by parental income and separation. The association with parental income was smaller among second-generation immigrant than non-immigrant children.



4 Discussion

We found that parental education and neighborhood socioeconomic status were the major contributing factors and that parental mental disorder also contributed to the gap in school performance between non-immigrant and second-generation immigrant children for both females and males. That could be due to a persistently higher prevalence of parental mental disorders among second-generation immigrant children as seen in Supplementary Figure S1A. In addition, we identified an increasing trend of the gap in school performance between non-immigrant and second-generation immigrant male children between 2010 and 2020 in Sweden. Differences in parental education and neighborhood socioeconomic status were identified as contributing factors to the increase in this gap. That could be due to the increase of socioeconomic inequality over time, i.e., the proportion of high parental education and high neighborhood socioeconomic status increased more among non-immigrant than second-generation immigrant children as seen in Supplementary Figures S1B,C. We also found weaker associations between school performance and parental education, neighborhood socioeconomic status, and parental mental disorders among second-generation immigrant than non-immigrant children.

Our findings suggested that parental mental disorders were additional contributing factors to the gap in school performances according to immigrant status and this is supported by previous studies indicating that children of parents with mental disorders are less likely to perform as well as other children (25–27), and immigrants being more susceptible to mental disorders (31). In our study population, the prevalence of parental mental disorders was persistently higher among second-generation immigrant children than non-immigrant children. Some previous studies have indicated a lower prevalence of mental disorders among immigrants potentially due to a lower healthcare utilization, especially in those who have arrived more recently (41). Our findings were different possibly because the parents had lived in Sweden for at least 7 years and also had children in the country. Meanwhile, the effects of parental mental disorders on school performance were not as substantial as parental education and neighborhood socioeconomic status. This is in line with previous studies that found socioeconomic status to be one of the most important contributing factors in the gap in school performance between non-immigrant and immigrant or minority children (14–17, 19–21), as well as studies that found parental education and other socioeconomic characteristics to have larger effects on children’s school performance than parental mental disorders (25, 26). Nevertheless, efforts to reduce the risk of mental disorders among immigrants may be helpful in reducing the gap in school performance between non-immigrant and second-generation immigrant children.

As a major finding, we identified an increasing trend of the gap in school performance between non-immigrant and second-generation male immigrant children and that could be attributed to the increasing inequalities of parental education and neighborhood socioeconomic status over time. One previous study in Sweden identified an increasing trend of the gap in school performance between non-immigrant and first-generation immigrant children (15). Another Swedish study found a persistent gap over time in school performance between non-immigrant and immigrant children (17). Both studies identified parental socioeconomic status as the most important factor for the gap implicating a need to improve the labor market and educational attainments for immigrants. A notable and additional novelty of our findings is that the increase in socioeconomic inequalities over time was identified as a contributing factor to the increasing trend of the gap. Importantly, our target study population was second-generation immigrant children, who are expected to continue to be a large part of the population (33). Therefore, societal interventions to improve the socioeconomic opportunities of immigrants are needed to reduce the gap in school performance. Improved socioeconomic opportunities of immigrants would also be effective in reducing the risk of mental disorders since higher socioeconomic status is one of the most important preventive factors in mental disorders (42).

However, given that our findings suggest that the increasing trend of the gap was not fully attributed to socioeconomic status, other factors at the school level and individual level should be considered. With regards to school-level factors, the Swedish school system has been reformed several times since 1990 (43, 44). For example, during the 90s, private tax-funded schools were established, which allowed parents to freely choose between schools. This may have created differences between immigrant and non-immigrant students (18, 45). Segregation of schools by immigrant and socioeconomic status has likely also increased since a free choice of school was introduced (18, 46–50). In general, immigrant students are challenged to perform well at schools with a high concentration of immigrant students and/or students with low familial socioeconomic status (51). As for individual-level factors, more support at school for immigrant children to overcome language barriers may be crucial. In Sweden, many measures are already in place such as providing immigrants with opportunities to learn Swedish upon their arrival, allowing students to take courses in their mother tongue, training teachers to improve their multicultural sensitivity, and providing extra hours of schooling for immigrant students (48). Future studies should investigate whether segregated schools are associated with the gap and whether tailored support for immigrant students could be included in evidence-based policies and practices that are cost-effective.

As for the difference in the estimated effects of parental education and neighborhood socioeconomic status, our findings indicated that these effects were smaller among second-generation immigrant children which corroborates previous studies that found smaller protective effects of parental education on school performance among racial/ethnic minorities, which is one aspect of the MDR (19, 22, 23). This implies that improving the educational opportunities for the parents and the socioeconomic status of the neighborhood may not be as effective for the school performance of second-generation immigrant children compared to that for non-immigrant children. It is possible that residential and school segregation as well as discrimination at educational settings may hinder second-generation immigrant children from performing well at school. In fact, the school performance of second-generation immigrant children was poorer than in non-immigrant children. It is difficult to conclude, however, if our findings of MDRs are caused by structural inequalities in the immigrants. Future studies should investigate factors specific to second-generation immigrant children.

Among females, the decreasing trend of the gap was identified after accounting for parental education and neighborhood socioeconomic status. Although the inequalities in socioeconomic status widened, the proportion of high parental education and high neighborhood socioeconomic status increased among second-generation immigrant children as well. Previous studies have suggested that female children may be affected by family circumstances to a greater extent and therefore, the decreasing trend of the gap might have been observed (25, 28). However, there remains a possibility that the gap decreased in the high socioeconomic groups but not in the low socioeconomic groups. Future studies could conduct more in-depth analysis by sex as well as in different socioeconomic strata.


4.1 Limitations

First, we measured children’s school performance based on their school grades rather than their actual knowledge or intellectual abilities. However, using school grades enabled us to minimize selection bias, which is often a problem in exams such as the PISA that can only include a small sample from the population. In addition, the same trend, i.e., immigrant students perform worse than non-immigrant students, has been seen in the PISA and national exams (16–18). Second, our measure of parental mental disorders was subjected to measurement bias. For example, we were unable to include parental mental disorders prior to the children’s first compulsory school year, which may have obscured the effects. Previous research has suggested an influence of parental mental disorders on children’s school performance even when diagnosed in the prenatal period (25). Therefore, our findings need to be interpreted as estimated effects of parental mental disorders diagnosed during the compulsory school years. Third, we were unable to account for factors that could have biased our results, such as school segregation and individual language proficiency. While these factors may have affected the school performance, we did adjust for neighborhood socioeconomic status and parental education that are partly related to school segregation. However, we did not have access to language proficiency in our nationwide registers. Taking individual language proficiency into account to identify their potential effects would be informative for more cost-effective targeted policies and practices.




5 Conclusion

In line with existing evidence, societal-level efforts to improve socioeconomic opportunities in immigrant populations are warranted. Support for immigrant families to reduce the risk of mental disorders may help their children to perform better at school. Future studies should investigate cost-effective strategies to reduce the gap in school performance between immigrant and non-immigrant children.
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Parental separation

Non-immigrant  Yes 13236 (1691%) 12,499 (17.03%) 11,354 (16.81%) | 10270 (1635%) = 9.705(15.52%) = 9406 (1526%) = 9265 (14.73%) 8,938 (1407%)  9,075(13.76%) 9,097 (1341%) 9,355 (13.66%)
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