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Aims

Using a social-ecological perspective, this study aims to understand loneliness in university students by (1) assessing its prevalence, and (2) identifying inter-personal and organizational factors associated with loneliness during studies.





Methods

Data from the StudiBiFra study, a cross-sectional survey among university students in Germany, were used. The sample consisted of 12,874 students from 7 universities, surveyed between May 2022 and March 2023 using the Bielefeld Questionnaire on Study Conditions and Mental Health. Hierarchical logistic regression was employed to examine the associations of individual, inter-personal, and organizational variables with loneliness.





Results

A total of 28.2% of students experienced loneliness during their studies. Gender-diverse students (OR = 1.69; 95% CI: 1.04 – 2.73) and males (OR = 1.43; 95% CI: 1.26 – 1.63), as well as those with poor subjective overall health (OR = 2.62; 95% CI: 2.26 – 3.05), were at high risk of feeling lonely. At the inter-personal level, positive social relationships among students acted as a protective factor against loneliness (OR = 0.31; 95% CI: 0.29 – 0.34). At the organizational level, weak connectedness to the university was positively associated with loneliness (OR = 1.43; 95% CI: 1.23 – 1.67), while high university engagement was negatively associated with loneliness (OR = 0.90; 95% CI: 0.83 – 0.97). Students enrolled in universities of applied sciences were less likely to experience loneliness compared to those at universities (OR = 0.76; 95% CI: 0.63 – 0.91).





Conclusions

The findings underscore the importance of both individual and institutional efforts to address loneliness at German universities, a demand that was accelerated during and after the pandemic. Promoting social connections and strengthening students’ ties to their university are important strategies for combating loneliness, highlighting the importance of community-building health promotion.
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1 Introduction

University students are at high risk of mental health problems such as depression, anxiety (1–3), and loneliness (3–6). In addition to the negative health effects of loneliness (7, 8), loneliness and mental health problems are also associated with poor academic outcomes for university students (9, 10). From a social-ecological perspective, loneliness is caused by a number of interrelated factors, including individual, inter-personal and environmental aspects (11). While it is crucial to identify predictors of loneliness, it is equally important to understand the variation in these risk factors across different contexts (12). In general, Bronfenbrenner’s social-ecological model of health is used to better understand and address health determinants on multiple interrelated levels (13). In this study, we refer to the social-ecological model framework for prevention (SEM) by the World Health Organization (WHO), originally proposed by Dahlberg et al. (14), with the Holt-Lundstad extension regarding social connectedness (11). Dahlberg et al. (14) distinguish four different levels: the individual level focuses on personal factors like age, education and several sociodemographic factors, with prevention strategies targeting attitudes and behaviors. At the inter-personal level, close social circles such as family and peers play a role, and prevention includes programs to improve communication and promote healthy relationships. At the community level, attention shifts to settings including schools and neighborhoods, with the aim of improving safety and addressing underlying conditions such as poverty. Finally, the societal level examines broader factors like cultural norms and societal inequalities, with prevention efforts targeting systemic issues, for instance economic inequality, and promoting norms (14). For the purposes of our study, we will only consider the first three levels of the SEM. We suggest that loneliness in university students is influenced by various factors at the individual, inter-personal, and organizational level. While previous research has focused on the individual contributions within these single domains, there has been minimal consideration of their combined impact.

Individual-level factors related to loneliness in university students have been well studied and are related to several sociodemographic characteristics: Previous research has shown that loneliness is associated with being single (4, 5, 15), living alone (4, 5, 16), or studying abroad (4, 5). Younger and older students are reported to feel more lonely than middle-aged students (4), and loneliness is linked to gender. Female (17, 18) and gender-diverse students (19) seemed to be particularly vulnerable to loneliness. Furthermore, loneliness among university students has been linked to mental health issues, depressive symptoms (5, 20, 21) and anxiety (5, 20), as well as a poor subjective health status (22).

The second level of the SEM examines inter-personal relationships, e.g., peer groups, partners, friends, or family, which may influence the experience of loneliness (14) and may also be stressors in academia (23). Social connection (or, conversely, social disconnection) is an umbrella term with components related to the structural aspects of social life (e.g., size of social network, living situation), the functional aspects of social life (e.g., received or perceived availability of social support), and the quality of social relationships (e.g., perceived satisfaction) (24). Together, these categories are associated with several (mental) health risks (25), and social connection is a significant protective factor for morbidity and mortality (24). In the university context, low levels of student cooperation, in terms of social support (22), deficits in friendships, and not feeling connected to peers were associated with loneliness among university students (26). However, university-based research is still limited. Prior studies of adolescents in schools showed that several social relationships were associated with loneliness: strong bonds with peers and face-to-face contact with friends (e.g., going out with friends) were protective factors against loneliness (12). Further, higher levels of peer victimization at school were associated with poorer mental health outcomes and increased loneliness (27, 28). In addition, previous research has highlighted perceived teacher behavior and peer cooperation as important determinants of loneliness. Higher levels of loneliness were associated with both lower levels of teacher support and lower levels of students’ cooperation (29).

The third level of the SEM explores the community or settings, such as schools and universities, in which social relationships take place, and attempts to identify the characteristics of these environments that contribute to people’s loneliness (14). However, university-based research on loneliness and organizational factors is also scarce. In general, previous research has shown that organizational factors, such as study conditions, may also be associated with mental health problems in students (30, 31). Similarly, socially supportive academic environments, feelings of belongingness regarding the sense of connectedness to learning environments, and inter-personal resilience are associated with better mental health outcomes and academic persistence (32). Previous school-based research has shown that social inclusion at school is a significant protective factor of adolescent loneliness, and that loneliness partially mediates the association of social inclusion with subjective well-being and mental health problems (33). Adolescents who had experienced social exclusion at school reported higher levels of loneliness (33). Some evidence also suggests that participating in school extracurricular activities and demonstrating high levels of school engagement can lead to higher levels of perceived social support and lower levels of perceived loneliness (34). In addition, loneliness at school is associated with poor academic performance and can lead to absenteeism due to health effects (35, 36).

Although research has examined geographical or regional characteristics associated with loneliness (37), or referred to the school context (27, 29), few studies have examined the prevalence of loneliness in the university context. However, there is an urgent need to develop effective methods and interventions that go beyond individual-level strategies (13). Using a social-ecological perspective, this study seeks to better understand the factors associated with loneliness in the university context. The aims of this study were [1] to assess the prevalence of loneliness in university students and, [2] to identify individual, inter-personal and organizational factors associated with loneliness.

Based on the current literature, we hypothesized that female and diverse gender as well as younger age and poor health state are associated with loneliness. Moreover, we assume that both student cooperation and lecturer support are positively associated with loneliness. We further suggest that positive experiences of the university culture, higher levels of university engagement, and a sense of connectedness to the university act as protective factors against loneliness.




2 Materials and methods



2.1 Study design and procedures

For the present study, we used data from the StudiBiFra project, a cross-sectional study aimed at assessing the study conditions and (mental) health status of students across thirteen German universities. The survey questionnaire (Bielefeld Questionnaire on Study Conditions and Mental Health) included questions on a range of topics including study conditions, academic outcomes, sociodemographic characteristics, and health-related outcomes. Further information on the survey questionnaire can be found elsewhere (38). Participants were able to complete it in either English or German. University students enrolled in undergraduate and postgraduate programs were invited by email. Data collection was conducted via LimeSurvey (LimeSurvey GmbH, Hamburg, Germany) and took place between June 2021 and March 2023. The StudiBiFra study has received ethical approval from the ethics committee of Charité - Universitätsmedizin Berlin (EA1/055/21). Written informed consent was obtained from all respondents prior to participation.

This analysis comprises data of seven universities. These institutions were selected because data collection occurred during a period devoid of strict COVID-19 protective measures. Data collection at the selected institutions took place between May 2022 and March 2023, and the average response rate obtained across these universities was 11.5%.




2.2 Measures

A more detailed description of the variables and their response options can be found in Table 1. For all items analyzed in this paper, students had the opportunity to choose the option ‘no answer’.


Table 1 | Measurement of variables and response options.





2.2.1 Dependent variable: loneliness during studies

Consistent with other studies in this area (28, 39), our research objective focuses on ‘loneliness during studies’ rather than general loneliness. To examine the subjective perceptions of loneliness at university, participants were asked about their level of agreement with the statement: ‘I am lonely in my studies’ with five answering options: (1) ‘strongly disagree’ (2) ‘disagree’, (3) ‘neither disagree, nor agree’, (4) ‘agree’ (5) ‘strongly agree’. Those who strongly agreed or agreed with this statement (4 – 5) were grouped as ‘perceived loneliness during studies’ (reference group) and distinguished from those expressing neutrality or who (strongly) disagreed ‘no perceived loneliness during studies’ (1 – 3).




2.2.2 Independent variables: individual level

At the individual level, we considered self-identification with gender, age, and overall self-perceived health state. The self-perceived health state was measured using the item: ‘In the last two months of my studies, my overall state of health was’. To facilitate comparative analysis among respondents, the responses were encoded into three distinct representations: those reporting being ‘severely’ or ‘rather affected’, those indicating neutrality (‘neither affected nor unaffected’), and those reporting no impact (‘rather not affected’ or ‘not affected at all’).




2.2.3 Independent variables: inter-personal level

At the inter-personal level, we distinguish between the quality of students’ cooperation and the perceived support from lecturers. To assess social support among students, we used four items. For analysis, the first item was reversed, and sum and mean scores were calculated, ranging from 1 to 5, with a higher score indicating a higher level of perceived social support among students. Perceived lecturers’ support was measured by four items, and we used the same response options and mean calculation as for social support among students. The Cronbach’s alpha in our sample was α = 0.80 for student social support and α = 0.72 for lecturer support.




2.2.4 Independent variables: university level (organizational level)

At the university level, we differentiated between university characteristics and students’ experience and engagement in university. University culture of open communication was assessed using one item. We grouped those who (strongly) agreed (4 – 5) with the statement, distinguished from those who were neutral (3) and those who (strongly) disagreed (1 – 2). The university connectedness was measured using one item with responses categorized according to the ‘university culture of open communication’. To assess university engagement, we used three items. These three items were summed to give an overall score, then the mean was calculated, ranging from 1 to 5, with a higher score indicating a higher level of university engagement. The Cronbach’s alpha in our sample was α = 0.72 for the university engagement scale. Further, we considered the type of university. In our study, we included students from universities and from universities of applied sciences as two distinct types of higher education institutions in Germany.





2.3 Data analyses

First, descriptive statistics were calculated for both sociodemographic characteristics and the prevalence of loneliness during studies. The prevalence of loneliness during studies in this sample was estimated based on the extent of agreement with the respective statement, as those who (strongly) agreed to feel lonely during their studies. The varying sample sizes in the descriptive calculations are due to participants having the option to choose ‘no answer’ for each item, and missing data were excluded. Second, a hierarchical approach was used to sequentially add the social-ecological domains of interest and examine the associations with loneliness as the dependent variable. Thus, the variables were added blockwise. Model 1 tested for associations between individual factors and loneliness. Inter-personal and university factors were added to models 2 and 3, respectively. Hierarchical regression was used to allow for a theoretically driven process whereby subsequent variables were incorporated into the model based on key research considerations (e.g., adding additional social-ecological domains of influence). Complete case analysis was utilized in the regression models. Prior to including the independent variables into the models, multicollinearity was assessed. The correlations among independent variables were found to be minimal (r <.70; VIF coefficients > 1.00 and < 5.00), suggesting that multicollinearity did not significantly impact the analysis. Results from the hierarchical logistic regression analyses were reported as odds ratios (ORs) and 95 percent confidence intervals (CIs). Statistical analyses were conducted using IBM SPSS, version 28.0.





3 Results

The characteristics of the study sample are presented in Table 2. Most participants were female (64.1%), with 1.6% identifying as gender-diverse. The majority of participants were aged between 18 and 25 years (71.5%) and studied at a university (84.7%), rather than a university of applied sciences (15.3%). In relation to their overall health state, 38.8% of students reported being (rather) unaffected, whereas 35.3% indicated being severely or rather affected. The culture of open communication of their university was perceived positively by most students (65.1%). However, almost half of students (43.6%) did not feel connected to their university. The perceived level of social support among students was slightly higher than the level of lecturers’ support.


Table 2 | Characteristics of the sample (n = 12,874).



The percentages of students who reported feeling lonely during studies are shown in Table 3. During their time at university, 28.2% of students felt lonely. Prevalences of loneliness during studies according to several sociodemographic and other characteristics are shown in Table 4. We found that the percentage of lonely students was highest among gender-diverse students (45.8%), students aged 26-40 (66.5%) and those with a severely or rather affected overall health state (41.9%). Students who did not perceive culture of open communication at university reported loneliness more often (40.7%) than those with a positive perception (23.6%). In addition, our results revealed that students who felt strongly connected to their university reported lower levels of loneliness during their studies (19.6%) than those who felt only weakly connected (38.1%). Moreover, the proportion of lonely students at universities of applied sciences (20.9%) was slightly lower than at universities (29.6%).


Table 3 | Perceived loneliness during studies (n = 8,437).




Table 4 | Prevalence of perceived loneliness during studies by sociodemographic and other factors.



Table 5 shows the results of the hierarchical logistic regression analysis to determine the associations of individual, inter-personal, and university factors with loneliness. The results of the final model are presented in the following. At the individual level, the odds of experiencing loneliness during studies were higher for gender-diverse students (OR = 1.69; 95% CI: 1.04 – 2.73) and for males (OR = 1.43; 95% CI: 1.26 – 1.63), compared with females. Additionally, students with a neutral or a poor overall health state showed higher odds of loneliness (OR = 1.56; 95% CI: 1.33 – 1.84 and OR = 2.62; 95% CI: 2.26 – 3.05, respectively) than students with a good overall health state. At the inter-personal level, we found students with a higher level of social support by their fellow students being at lower risk of reporting loneliness during their studies (OR = 0.31; 95% CI: 0.29 – 0.34). Support from lecturers was not a significant factor associated with loneliness in our analysis. At university level, we found no association between a university’s culture of open communication and loneliness. Our findings revealed that students with weak connectedness to their university were almost one and a half times more likely to report loneliness during their studies (OR = 1.43; 95% CI: 1.23 – 1.67). In addition, university engagement was associated with a lower chance of feeling lonely during studies (OR = 0.90; 95% CI: 0.83 – 0.97). A university culture of open communication was not associated with loneliness. Students who studied at a university of applied sciences were less likely to report loneliness (OR = 0.76; 95% CI: 0.63 – 0.91).


Table 5 | Results from the hierarchical logistic regression analyses.






4 Discussion

Our study investigated the factors associated with loneliness among students in the university context based on the social-ecological framework. To the best of our knowledge, this is the first study to examine the prevalence of loneliness and the association of individual and several university characteristics with loneliness among university students, thus comparing the relative importance of individual and socio-environmental predictors.

With respect to the first aim of the study to assess the prevalence of loneliness, we found that 28.2% of students experienced loneliness, not necessarily in their everyday life, but specifically during their studies. This is in line with other research (4, 5). Thus, our study adds to prior evidence that mainly investigated general feelings of loneliness. It appears that even when COVID-19 restrictions were loosened, students were at high risk of experiencing loneliness. During the pandemic, there was a decrease in time spent socializing and a lack of interaction between students (18, 40). Especially in the aftermath of the pandemic, universities should once again be a place of common learning and social interaction.

With respect to the second aim of our study to study factors associated with loneliness we identified diverse gender identity, male gender identity, and a poor overall health state as consistent predictors of loneliness at the individual level. At the inter-personal level, higher levels of social support among students were associated with a lower likelihood of experiencing loneliness. At the organizational, i.e., university, level, students reporting weak connectedness to the university showed higher odds of experiencing loneliness during studies, while a high level of university engagement was negatively associated with loneliness. The type of university was also an associated factor – studying at a university of applied sciences was associated with a lower likelihood of experiencing loneliness.

While females were shown to be more affected by loneliness in previous works (17, 18, 26), this was not the case in our sample. We found that male and gender-diverse students were more likely to experience loneliness in their studies. However, the gender aspect of loneliness has not been conclusively established, and there are still mixed findings (5, 15, 16). There is indication that women are able to build stronger social networks at university than men (41). As Barthauer et al. (41) also noted, women could benefit from mentoring programs at universities to build their social support networks. Recently, male students showed a higher increase in loneliness than female students (4). Moreover, work by Hajek et al. (19) found associations between gender-diverse identity and loneliness, with a high prevalence of loneliness among individuals identifying themselves as gender-diverse. Our findings expand on previous research showing that gender-diverse youth is particularly susceptible to mental health issues or problems (42, 43). In our sample, they are also more likely to feel lonely than either male or female students. Further, age was not associated with loneliness. However, research in this area has also been inconsistent (4, 5), suggesting that loneliness interventions are equally important for different age groups.

Furthermore, as demonstrated in several previous studies, we found that a poor subjective health state was associated with loneliness (20, 22). In addition to loneliness interventions, universities should implement student health management programs to address health behaviors, particularly in the university context, and to create a health-promoting environment. There is a need for further qualitative research that delves deeper into the diversity-sensitive organization of universities to identify the specific needs of the individuals concerned.

Our results only partially confirmed our hypothesis that both student social support and lecturer support are negatively associated with loneliness, because a significant association could only be found for student social support. Findings of our study revealed that higher levels of social support among students act as a protective factor against loneliness at university, which is consistent with recent studies in the university context (18, 22, 44). Previous qualitative research has shown that social groups help students to find their place and develop an identity in an unfamiliar context (45), and university friends are the most important social group to protect against mental illness by reducing feelings of loneliness (46). Furthermore, social deficits were identified as a correlate of loneliness in Polish and American college students (26). In general, identifying as a part of a social group creates social connectedness, which is associated with better mental health and a decreased prevalence of depression (47).

However, our results are in contrast with previous research that found that a positive student-teacher relationship may have positive impact on adolescents’ mental health (27). Interestingly, recent school-based findings point in the opposite direction. In Scottish schools, support from teachers was associated with better mental health, while support from classmates was not (48). It is possible that the role of lecturers in young adults’ mental health changes over the course of their lives and lecturers’ roles for mental health may become less important. Our findings suggest that peer support seems to be more important than lecturer support in relation to experienced loneliness in the university context. As recently noted by McIntyre et al. (46) the campus environment provides opportunities for students to make valuable social connections, which can promote mental well-being. Universities should improve mental health support by raising awareness of social groups and organizing events to foster communities of interest.

At university level, we were able to partially confirm our hypothesis. We found that students with a weak connectedness to their university were almost one and a half times more likely to report loneliness than students with a strong connectedness. Similarly, school-based research confirmed that school inclusion had a protective effect on adolescent feelings of loneliness (33). In addition, students’ mental health may be positively influenced by a sense of belonging to the university (32, 49). In light of these results, it is noteworthy that higher levels of adjustment to university life and attachment to their university were also found among students who reported strong bonds with their peers (50).

Moreover, our findings suggest that university engagement in terms of engaging in course-related interests and participating in university activities such as general student committees and university groups are linked to a decreased likelihood of experiencing loneliness during university years. Our results confirm the assumptions that extracurricular activities are related with lower levels of perceived loneliness at university (34). However, there is previous evidence that students’ engagement with the university environment is not a predictor of mental health (32) and that loneliness is associated with mental health (5, 8, 15). Conversely, our results showed that a university culture of open communication was not associated with feelings of loneliness. In terms of mental health outcomes, previous school-based research has shown similar findings (27). Nevertheless, university culture can contribute to students’ sense of belonging (27), so both university communication and culture should be transparent and inclusive. In fact, further research is needed to explore the nuanced associations of students’ university connectedness and extracurricular engagement with loneliness. Longitudinal studies and qualitative research could provide valuable insights into these dynamics. Moreover, examining potential moderating factors such as sociodemographics and coping strategies would enhance our understanding.

Additionally, students at universities of applied sciences were less likely to report loneliness during studies than students at universities. Unlike universities, universities of applied sciences tend to have more practical teaching, smaller learning groups, and more hours on campus. These structural differences between universities and universities of applied sciences may explain the lower level of loneliness in the latter one. As universities of applied sciences tend to have smaller learning groups, our findings are consistent with school-based research suggesting that school size has little effect on pupils’ mental health (51). Nevertheless, universities should seek to provide opportunities for students to learn and interact in smaller, more consistent groups, thereby enhancing the overall campus experience.

Our study is not without limitations. Firstly, no causal claims can be made due to the cross-sectional design. However, by following a hierarchical approach to testing social-ecological domains, this allows for a detailed analysis of the comparative relevance of different predictors and their interactions, providing a differentiated insight into the relationship between variables. Future research should seek to examine changes in student loneliness over time in relation to both inter-personal and university factors. Secondly, the StudiBiFra study used a convenience sample. Therefore, selection bias cannot be ruled out, and females, those studying health subjects, and those with better health may be over-represented. This may have affected levels of university loneliness and self-rated overall health state, and an under-estimation of the prevalence of loneliness is likely. In addition, due to the stigmatized nature of loneliness, direct measures of loneliness may be prone to under-reporting (52). Furthermore, the measure of loneliness in our study should be interpreted with caution, as we explicitly asked about loneliness during studies. Rather, it represents loneliness in a particular setting. Additionally, it’s worth noting that other studies have also adopted a similar approach, focusing on loneliness within specific contexts (28, 39) and using one single item measure for loneliness is common (4, 53). Further to this, as there is no validated measure of youth loneliness (54), a single-item measure focusing on loneliness at university would be preferable to a scale that does not capture all aspects of loneliness experienced by young people. In addition, our sample had a high proportion of female participants, which may have led to gender imbalance. However, the impact of certain types of selection bias on the associations presented can be considered small, as the analysis was adjusted for gender and other factors. In addition, we were able to reach a large number of students, improving the accuracy of our estimates. We also have large geographical coverage in our sample, as we included seven universities from five federal states in Germany. Thirdly, we cannot conclusively ascertain the absence of any remaining COVID-19-related restrictions within the university settings, even though the data collection took place at a time when face-to-face teaching was generally permitted again. However, some of the lighter COVID-19 measures may still have influenced university life (e.g., wearing face masks). Further, some of our variables did not include temporal information. This may have affected factors at the inter-personal and university level because the time frame of the questions was not clearly defined, and thus previous COVID-19 measures may have influenced responses. Our results should therefore be interpreted with some caution.




5 Conclusions

To our knowledge, this is one of the first studies to provide evidence on factors associated with loneliness at individual, inter-personal, and organizational levels among university students at the same time. Our findings underscore the multifaceted nature of loneliness among university students. We found high levels of loneliness at universities that highlight the need for interventions targeting individual, inter-personal, and organizational factors for a supportive social campus environment. Our results reinforce the importance of positive social support among students to reduce and prevent loneliness. Therefore, universities should offer opportunities for student networking, peer-to-peer and buddy programs, with particular attention given to specific groups (e.g., gender-diverse students) in these initiatives. Findings of the present study also highlight the importance of university connectedness-based prevention measures and interventions aiming at promoting mental health and wellbeing in university settings. Promoting social connections and strengthening students’ ties to their university are important strategies for tackling loneliness, highlighting the importance of community-building initiatives. Overall, universities should strive to function as vibrant and supportive communities.
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