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Running head: Depression, anxiety, and stress among university students

Introduction
This research examines the mental health problems Chilean university students face today. It also analyzes the challenges the growing number of students with psychological problems pose as reported in research at international (Woodhead, Chin-Newman, Spink, Hoang & Smith, 2020) and national levels (First National Survey of University Mental Health, 2019). The implications of mental health problems for the students themselves, academics, officials, and university organizations in the Chilean context are also discussed. It has been demonstrated that university students' mental health problems are significant predictors of their low academic performance (De Luca, Franklin, Yueqi, Johnson & Brownson 2016). Global estimates from the WHO (Auerbach et al., 2018) indicate that 35% of university students present at least one type of mental health problem: severe depression, mania/hypomania, generalized anxiety disorder and panic disorder, and alcohol and drug use disorder.
Studies have also been conducted in the USA, where anxiety and depression have been identified as the most common problems amongst students, which establish that 53.8% suffer from moderate to severe depression (Garlow et al., 2008), and 52.8% present moderate to severe anxiety (Rosenthal & Schreiner, 2000). In the same line, a survey (ACHA-NCHA) carried out in 2015, also in the USA, that evaluated mental health problems and tendency to suicide in a sample of 67,308 university students from 108 institutions. In this study, it was proved that high levels of stress are strongly associated with a higher probability of suicide attempts and severe mental health diagnoses. It was also found that bisexual students were more likely to report mental health problems and suicidal tendency than straight and gay/lesbian students. More than half of bisexual students reported suicidal ideation. More than one-quarter reported having made suicide attempts. Transgender students reported a higher mental health problems and suicidal tendency than both male and female students. Racial/ethnic minority students were generally less likely to report mental health problems than whites, although the likelihood of a suicide was mixed (Liu, Stevens, Wong, Yasui & Chen, 2018).  In other geographic areas, such as Belgium, Bruffaerts et al. (2018) reported that first-year college students have to internalize and externalizing problems strongly associated with poor academic performance (Bruffaerts et al., 2018). Another study done in the U.K. (Auerbach et al., 2018) established that the prevalence rates of depression and anxiety were in line with the global estimates; this study from U.K. also suggests a higher risk of mental health problems in women.  Symptom severity and comorbidity were associated with a more significant deterioration in life quality (Jenkins, Ducker, Gooding, James & Rutter-Eley, 2020). Norway, Grotan, Sund and Bjerkeset (2019) found that students with severe mental health problems were four times more likely to have low academic self-efficacy and twice as likely to have delayed progress in their studies compared to students with few or moderate symptoms of mental problems.  Dalky and Gharaibeh (2019) reported that Jordanian university students had moderate levels of depression, severe levels of anxiety, and moderate levels of stress.  All these emphasize the importance of approaching the mental health of university students. This has to do with improving the quality of life and the psychological well-being of this segment of the population, and secondly, with the contribution of their academic performance as a way to sustain the educational and productive machinery of each country.  
Mental health of Chilean students
In Chile, mental health problems are in alarming figures (Vicente, Saldivia & Pihán, 2016). In fact, Chile according to the WHO (Vicente et al., 2016) is among the countries with the highest strain (23.2%) of disease due to psychiatric diseases in the world, with depression and alcohol consumption disorders being the leading causes of disability among adults. Additionally, Chile leads the suicide rate in Latin America (Vicente et al., 2016). Although mental health problems cut across all age groups, Chilean public policy in recent years has focused on addressing the mental health needs of the so-called vulnerable groups such as children, adolescents, and the elderly (Aravena, Gajardo & Sagüez, 2019; De la Barra, Irarrázabal, Valdés & Soto-Brandt, 2019; Vicente et al., 2012; Olivari & Mellado, 2019), leaving aside the stage of emerging adulthood where mental health problems have a significant presence (Tanner, 2016). There are few intervention programs aimed at preventing mental health problems in college students, most of whom are in emerging adulthood. This gap is also found in academic research since few national studies address mental health problems at the higher education level, and even less frequently studies show the reality of extreme regions such as the extreme north of Chile. The few initiatives in this area have demonstrated that Chilean university students' mental health is a significant problem. For example, Micin and Bagladi (2011) reported that notable disorders affecting Chilean university students are adaptive disorders, specific anxiety disorders, depressive disorders, problematic alcohol, drug use, eating disorders, and personality disorders, in that order.
Furthermore, Antúnez and Vinet (2013), in a sample from south Chile, found that the most frequent symptomatology in university students was depressive and anxious symptomatology (between 30% and 20% of the total sample) which was accentuated in the first-year students (approximately 60% with anxiety-depressive symptomatology). In other Chilean studies, it has been verified that 27% of the students meet the diagnostic criteria for depression; 10.4% had a bipolar disorder; 5.3% pose a moderate to severe risk of committing suicide; 24.2% present a problematic consumption of alcohol; and 15.3% had some eating disorder (Baader et al., 2014). Recently, this data has been confirmed by the First National College Mental Health Survey (2019), which reported that 46% of college students had depressive symptoms, 46% showed anxiety, and 54% suffered from stress, while 29.7% suffer from all three at once.  Rossi et al. (2019) found symptoms of depression in a higher proportion in a sample of university students in Santiago de Chile than what has been reported in the general population, with a higher incidence of symptoms among women.  Being female has been confirmed as a vulnerability factor for suffering mental health problems in two Chilean studies (Antúnez et al., 2013; Micin et al., 2011, 2013); however, socioeconomic level as a risk factor is an aspect that is less clear in the Chilean national context, since one study reported higher presence of mental health problems in the higher socioeconomic strata in Chile (Rossi et al., 2019) while others have described a more significant presence of this symptomatology in lower socioeconomic strata (Antúnez et al., 2013)
The present study
This study aims to address some of the limitations presented by studies on the subject of mental health in university students conducted in the international context (Garlow et al., 2008) and in Chile (Antúnez et al., 2013; Baader et al., 2014; Rossi et al., 2019). Studies conducted outside of Chile, mainly in the English-speaking countries, have indicated as limitations the sample sizes (very small; Auerbach et al., 2018) and using instruments through electronic forms, which leads to a high response rejection rate. Although studies on university mental health have been developed in low- and middle-income countries, no samples of Hispanic students or Chilean subjects have been included (Auerbach et al., 2018; Grotan et al., 2019).  In the case of Chilean studies, the gaps refer to the use of clinical samples, as opposed to the use of samples from the general student population (Micin et al., 2011), in addition to the use of samples from specific geographic areas such as the south and the capital of Chile, scarcely addressing the geographic, cultural, and economic differences in each geographic area of Chile. Furthermore, few Chilean studies have been oriented to determining the sociodemographic (in addition to gender) characteristics associated with mental health problems in university students, as has been done in foreign studies (Baader et al., 2014). Although Chilean studies have established the prevalence of mental health problems in Chilean university students, it is not entirely clear if these figures are similar in all geographic areas. The present study tries to approach the subject of mental health in university students, specifically depression, anxiety, and stress, in a specific geographic territory (north of Chile), considering some of the limitations of the previous studies on this subject. In this context, the following questions are developed: What is the prevalence of symptoms of depression, anxiety, and stress in university students in the extreme north of Chile? What are the sociodemographic characteristics that influence the development of this type of symptomatology in students? It was proposed as a general objective of the study to estimate the prevalence of indicators of depression, anxiety, and stress, the more recurrent problems of mental health mentioned in the international literature. Moreover, it also tries to identify if sex,  age, level of education, social status, the type of education, economic condition, and sexual 1orientation are related to the symptoms of depression, anxiety, and stress in university students of the extreme north of Chile.
Method
Design
This is an observational-analytical study with a transversal design oriented to establish the prevalence of depression, anxiety, stress, and the characteristics associated with these indicators in university students from the extreme north of Chile.
Participants
The study included 7,120 university students who had enrolled at a higher education institution in the extreme north of Chile during the 2017-2018 academic year.  A probability sample of 616 undergraduate students was selected through random sampling by clusters, proportionally selecting the participants according to the undergraduate program and faculties to which they belonged as a representative sample. The sociodemographic characteristics of the sample are described in Table 1.
------------------------------------
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Instrument
Socio-demographic questionnaire: A questionnaire was applied with seven socio-demographic questions related to gender, age, income level, marital status, and sexual orientation, and the level of family income for which asset ranges were constructed based on the criteria established by the National Institute of Statistics of Chile (INE)
Depression, Anxiety, and Stress Scale (DASS-21). DASS-21 is a self-report questionnaire, adapted for the young Chilean population (Román, F., Vinet, E. V. and Alarcón, A. M, 2014). The instrument consists of 21 items that make up three subscales (depression, anxiety, and stress) of seven items each. The depression subscale evaluates aspects related to low positive affect such as dysphoria, hopelessness, sadness, or anhedonia. 
The subscale anxiety evaluates phases related to the psychophysiological activation or the autonomic excitement (sweating hands, tremor, and others.) and subjective anxiety experiences. 
The subscale stress identifies the difficulty of being relaxed, nervous excitement, agitation, irritability, and impatience. Each item is answered through a Likert-type scale of four points of severity/frequency that measures the extent of the states experienced during the past week. Some examples of items for the depression subscale are: Please, for each of the following phrases or questions, choose the option most applicable to you in the last 7 days.  I felt sad or depressed. For the anxiety subscale: I had difficulty breathing, For the stress subscale: I overreacted to certain situations. ‘
DASS-21 is based on a dimensional perspective of mental health problems rather than on a categorical conception of psychological disorder. The premise on which DASS-21 is based (and confirmed by research data) is that the differences between depression, anxiety, and stress experienced by normal subjects and those disturbed in the clinic are actually differences in degree (Lovibond & Lovibond, 1995). The instrument's correction allows obtaining a general score of psychological discomfort (distress) and three disaggregated scores of depression, anxiety, and stress.  DASS-21 has demonstrated good psychometric properties in international and national studies. In Chile, the study by Román, Santibáñez, and Vinet (2016) demonstrated the instrument's ability to discriminate between general and clinical populations. In another national study, analyses of psychometric properties yielded an alpha of .85 and .83 for the depression and stress subscales, respectively, while an alpha of .73 was obtained for the anxiety subscale. As a whole, the items that make up the DASS-21 presented an alpha of .91 (Antúnez & Vinet, 2012). In the present study, the alpha indices obtained were .91 for the whole scale, .80 for depression, .81 for anxiety, and .82 for stress.
Procedure
The project was carried out following the ethical principles of the Declaration of Helsinki (1975) for research work with human beings. The teachers were asked for permission to hand in the questionnaires during class hours and explain the research objectives to the attending students. The students were also asked to collaborate in the present study voluntarily and were told that they could stop participating in the research when they so decided. The booklet with the instruments included informed consent, which the participants had to give before participating. The instrument was administered to members of the psychology undergraduate program's research group and students in their final year. The participants answered the questionnaires in the classroom. In the end, they were provided with the research team's e-mail address in case any student had doubts about the research or needed any help related to the questionnaire. There was no subsequent request for information or assistance.
Data analysis
First, the prevalence of mental health problems was calculated by obtaining descriptive statistics for the subscales of depression, anxiety, and stress of DASS-21, the values of the DASS-21 scale were calculated by multiplying each subscale by two; for each state, the typology used was normal, mild, moderate, severe, and extremely severe. Participants who presented significant clinical indicators of depression, anxiety, and stress in last seven days were identified. To analyze the data, SPSS® (version 26) was used. Once the data was analyzed, analysis of variance (ANOVA) and post-hoc analysis employing Scheffé's test were conducted to identify the risk factors. The effect size (Cohen's D) was also calculated. For all analyses, a relationship was considered to be statistically significant when p < .05. 
Results
Levels of depression anxiety and stress
The indicators of depression, anxiety, and stress used in the study are presented in Table 2. Fifty-seven percent of the students reported a normal affective state on the depression subscale and 42.3% reported clinically significant levels of depression; this was distributed from low (15.5%) to very high (4.4%). In this indicator, the highest percentage of young participants was grouped in the category of moderate depression (16.4%). Regarding anxiety, 46.5% presented an affective state at a normal level and 53.5% presented clinically significant symptoms in a range from low (16.3%) to very high (15.1%).  Finally, regarding stress, half of the participants refer to a normal affective state (50.4%), and 49.6% showed significant clinical indicators of this symptomatology ranging from low (14.5%) to very severe (4.0%), while 17.2% of the students presented moderate symptoms of stress. In different subscales, clinical significance indicators are considered in a proportion that fluctuates between 42% and 55% of the participants.
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Differences in depression, anxiety, and stress according to sociodemographic characteristics
With the data obtained in the means (Table 3), the highest probability of depression on university students was found in young women. Likewise, the variance analysis showed significant differences in the variable gender for the symptoms associated with depression (F=5.69, p < .05. d= .18), presenting a small size effect. In variables age and marital status, the ANOVA test did not report significant differences. The means show a higher probability of depression in those who declared very low and low income. The variance analysis showed that income contributed significantly for depression (F=3.88, p < .05). The results obtained after the application of Scheffé show significant differences (p < .05) in the variable income level for depression between very low-income level and medium income level (d= .43) and medium-high income level (d= .44). Concerning sexual orientation, higher mean values were seen in the depression variable in those who identified themselves as bisexual and those who identified with "sexual orientation" other than heterosexual, homosexual, or bisexual. The variance analysis is significant for the differences between depression and sexual orientation (F=6.38, p>.001). The post-hoc analysis (Scheffé test) revealed significant differences between those who identified themselves as heterosexual and those who identified themselves as other sexual orientation (d=.83). There were also differences between those who identified themselves as homosexual and those who identified themselves having other sexual orientation (d=.86).
------------------------------------
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When analyzing the variables anxiety and sex (Table 4), mean differences have a higher mean for females. Likewise, the analysis showed significant differences in the variable anxiety according to the sex (F=23.42, p<.001, d=.37).  In the economic status variable, a higher mean was observed in the anxiety variable for the group of university students with very low and low income. Since the analysis of variance is significant for these differences (F=3.82, p >.05), when using Scheffé's test, it can be seen that the differences are between the very low-income group and the middle-income group (d=.45) and between the very low-income group and the high-income group (d=.60). For the variables age, marital status, and sexual orientation, the variance analysis did not show significant differences.
------------------------------------
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Finally, concerning the variable stress and gender (Table 5), the means support a higher probability of stress in women. Additionally, the variance analysis showed significant differences in the stress variable according to the gender as reported by the students (F=20.77, p <.001, d=.35). These differences present a mean effect size. The variance analyses for the variable age, marital status, economic income, and sexual orientation were not significant.
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Discussion
The present study tried to estimate the prevalence of indicators of depression, anxiety, and stress, and their sociodemographic characteristics among university students of north Chile. The data shows that mental health indicators among university students fluctuate between 42% and 55% in the subscales of depression, anxiety, and stress, coinciding with other studies done at the national level (Barrera-Herrera, 2019) and surpasses the indexes indicated by other measurements made in Chile (Barraza et al., 2017) and Latin America (González et al., 2018). It also significantly exceeds the average rates of depression and anxiety in the Americas' general population as reported by PAHO (2017), which are 4.9% and 5.8%, respectively.
The most frequent clinical indicators in the university population at the national and international level are anxiety and depressive symptoms, their presence being widely documented as variables associated with worse mental health conditions and low academic performance (Arevalo 2019; Holm-Hadulla, 2015; Micin and Bagladi, 2011; Montoya et al., 2010; Ortiz, 2016; Villacura et al., 2015).  The stress indicator has been studied mainly in students in the area of health. Meyers and his collaborators in 2013 described high levels of stress in medical and nursing students (38.7%). However, the rates described in Mayers et al.'s (2013) ' research are lower than those obtained in the present research, which reaches almost half of the young people surveyed.  In this context, in the 2014 report of Mortality by Suicide in the Americas, Chile was ranked 4th among the countries with the highest suicide rates, suicide being the third cause of death among young people aged 10-25. The ENS (National Health Survey) 2016-2017 revealed that of the total number of suicides in Chile, 20.3% were young people aged between 20 and 29. The presence of indicators such as depression, stress, or anxiety has been related to increased suicide risk in the university population (Micin and Bagladi, 2011). Most of the national and international literature that referred to university population agree in pointing out a presence of clinical indicators of SM (Mental Health) significantly higher in women than in men. The findings of this study also agree in the dimension of depression (Antúnez and Vinet, 2013; Arévalo et al., 2019; Baader et al., 2014; Fouilloux et al., 2013; Montoya et al., 2010; Ortiz, 2016; Ríos et al., 2019). There is, however, less agreement concerning the variables of anxiety and stress. Some (Micin and Bagladi, 2011) report a higher prevalence of anxiety disorders in men while others report a higher prevalence in women (Barrera-Herrera et al., 2019; Ortiz, 2016).
As already mentioned, the situation of inequality of gender in mental health indicators observed in most studies of the university population reflects the general population's situation (MINSAL, 2017; PAHO, 2017).  Among the adolescent population in the same northern area where this study was conducted higher rates of depression and anxiety have been seen in women (Caqueo-Urizar et al., 2020). The literature suggests that there is a naturalization of depression in women and explains this difference in terms of biological vulnerability to interpret the results, making invisible and maintaining structural conditions of inequality that affect women, which make depression a result of precarious living conditions (Pastorino et al., 2017; Pastorino, 2019). Along these lines, Pastorino (2019) points out that the more significant detection of depression in women could be because of the coping strategies used by men, such as using drugs and alcohol, that mask depression. These coping strategies allow us to understand the higher rates of suicide among the male population (MINSAL, 2017). Concerning sexual orientation, as a study variable, young people who are bisexual or who identify themselves as having "other sexual orientation" showed higher rates of depression, coinciding with what has been proposed in other studies on gender and sexual orientation as a determinant of university students’ mental health (Arévalo et al., 2019). In this regard, Lempereur et al. (2019), in their study on experiences of inclusion of transgender youth in Chile, warn that despite the perception of greater acceptance of different sexual orientation in recent years, young people still perceive violence, invisibility, and difficulties of inclusion. This same study suggests that higher education experience is lived as protective, with the presence of significant support networks, so that the rates of depression could be related to experiences of discrimination outside the university environment.
The economic status is presented as a factor of significant differences in this study, with the lower levels being excluded, who would present more significant clinical indicators of mental health. Young people with higher economic resources, maturity, and social support will perform better through this vital stage (Antunez and Vinet, 2013; Wood et al., 2018). Barrera-Herrera et al. (2019) reported significant differences in the mental health indicators reported by DASS-21; this time at the expense of the high socioeconomic level, which presented higher levels of clinical indicators. The results of Barrera-Herrera et al. (2019), however, should be considered with caution due to the sample selection process they adopted. Also, the criteria of socioeconomic evaluation are different in both studies, since in the present study, the level of family economic income was considered as a criterion.
This study's findings present indicators of high levels of stress in students without significant differences, according to practically all the variables studied, which have been observed in other studies and especially in students from health-related undergraduate programs (Meyer et al., 2013). In this context, the presence of general stress in students has been associated with developing various roles, stressful life events, and life transitions. Likewise, the role of academic stress has been documented, which could accentuate and even originate anxious and depressive symptoms. The sources of this academic stress are found in the academic load, evaluations in the form of exams, peer competition, decisions associated with passing or failing courses, lack of time, and mentoring style (Castillo-Pimienta et al., 2016; Montoya et al., 2010; Toribio-Ferrer and Franco-Barcenas, 2016). Montoya and collaborators (2010) propose that each academic stress factor increases the risk of depressive symptoms.
Limitations
Despite the contributions it makes, the study has some limitations. For example, it only allows for a representative sample of university students in the extreme north of Chile, and therefore the results are not generalizable across the rest of Chilean university student population. Another limitation is that due to the characteristics of adopted design, it was only possible to obtain data for a limited period. In future, a nation-wide study that includes a broad and representative sample of Chilean students from several regions and which also includes longitudinal data could be attempted. It also would be relevant to have researchers converge on defining variables and their measures, especially the socioeconomic factors, since this is a fundamental issue for our society. Detecting mental health problems are most frequently concentrated in which socioeconomic sectors of our population is a relevant issue in terms of youth policy.
Practical implications
The prevalence of mental health problems in young people is an issue to be addressed in public policies at the country level. It is also a challenge for higher education institutions, which bring together large numbers of young people between 18-29 years of age. Although universities are not institutions dedicated to the delivery of mental health services, they must take care of the student body whose major activity during their years of study is organized around the university's activity. It has been documented that early intervention, social support, management of the organizational climate, regulation of the academic load, and intervention concerning personal vulnerability not only improves students’ mental health and well-being indices but also causes better performance and increased student retention (Suarez-Montes and Díaz-Subieta, 2015; Winzer et al., 2018).
It is relevant to offer brief and widely available psychological interventions for students, considering the prevalence clinical indicators of mental health. Interventions such as brief psychotherapy, crisis intervention, telephonic psychological care, and telephonic support for suicide attempts have demonstrated effectiveness and good responsiveness and adherence of students while their brief duration allows for adequate coverage (Holm-Hadulla et al., 2015). Promoting supervised practices (tutoring) has been shown to be more effective than classical therapeutic intervention as an intervention for the prevention of some of the mental health difficulties among university students (Colleen et al., 2015), which is in line with the consideration of social support as a protective factor in mental health. The convergent results regarding the differential risk factors by gender and sexual orientation emphasize the need to consider gender determinants when addressing youth mental health and adopting differentiated strategies.
Conclusions
This study shows that students in the extreme north of Chile present clinical significance indicators in the dimensions of depression, anxiety, and stress, which range from 42% to 57%. These results show a higher prevalence of mental health problems in the youth population than other national and international studies' estimates. The presence of mental health problems in university youths shows that the prevalence is differentiated by gender, with higher prevalence among women, for the three dimensions evaluated. This is consistent with most national and international studies. Prevalence is also differentiated by sexual orientation and economic status, both of which are also widely documented in the literature. These findings should be evaluated considering the implications of mental health problems in the general population and specifically in the young population and university institutions.
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