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ABSTRACT
Identifying university students presenting mental disorders is important. This study aimed to validate a short scale. 3,484 university students from a public institution in the south of Brazil answered 10 questions extracted from the instruments: Patient Health Questionnaire and Generalized Anxiety Disorder Questionnaire. Factor analysis identified two factors positively and significantly correlated: depression and anxiety (r = .68; p <.01), explaining 60.10% of the scale variance. These two factors are included in a general second-order factor that assesses student mental health. The alpha and omega consistency indexes were above 0.80. Cluster analysis was applied resulting a two clusters model: "Students without mental health problems" and “Students with mental health problems”. The results were consistent with previous studies, and the scale's evidence was satisfactory, recommending its use for mental health screening in students.

Evidência de validade para marcadores breves de saúde mental em estudantes universitários
RESUMO
Identificar estudantes universitários com transtornos mentais é importante. Nesse sentido,  este estudo teve como objetivo validar uma escala curta. 3.484 estudantes universitários de uma instituição pública do sul do Brasil responderam a 10 questões extraídas dos instrumentos: Patient Health Questionnaire e Generalized Anxiety Disorder Questionnaire. A análise fatorial identificou dois fatores positivamente e significativamente correlacionados: depressão e ansiedade (r = 0,68; p <0,01), explicando 60,10% da variância da escala. Esses dois fatores estão incluídos em um fator geral de segunda ordem que avalia a saúde mental do aluno. Os índices de consistência alfa e ômega ficaram acima de 0,80. A análise de cluster foi aplicada resultando em um modelo de dois clusters: "Estudantes sem problemas de saúde mental" e “Alunos com problemas de saúde mental”. Os resultados foram consistentes com estudos anteriores e as evidências da escala foram satisfatórias, recomendando seu uso para rastreamento de saúde mental em estudantes.
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Depression and anxiety are the most common conditions affecting mental health. Around 300 million people worldwide present these issues, which makes the need to evaluate these conditions in different populations (World Health Organization, 2017). In this context, the university population deserves to be highlighted. 
Some studies suggest that university students suffer from greater psychological disorders than the general population (Bolotnyy, Basilico, & Barreira, 2021; Hersi, 2017). Evans et al. (2018) with 2,279 university students, 90% undergraduate and 10% masters, from 26 countries indicated that 41% had anxious symptoms and 39% depressed. Bolotnyy et al. (2021) suggests that more years of study at University may diminish mental health. They found that economics graduate students at the end of the course have more chances of depression and anxiety than freshman graduate students, respectively 36.7% and 21.2%. Furthermore, there is evidence that mental health symptoms of university students are more prevalent than before, especially after the COVID-19 pandemic (Chirikov et al., 2020; Duffy, Twenge, & Joiner, 2019). 
In this sense, having instruments that track anxiety and depression in university populations is extremely relevant, since students who have symptoms of depression or anxiety may have a reduced academic performance, lower grades, and less engagement with university activities and give up the course (Bolinski et al., 2020; Bruffaerts et al., 2017; Carmona-Halty et al., 2019). 
	Appropriate instruments to track mental health symptoms are important to detect which students need more detailed psychological investigation and more support from the institution. In addition to detecting these students, these instruments can be applied to investigate which courses have more demands for mental health support, and which curriculum and pedagogic characteristics contribute to those demands. In this regard, Larcombe, Baik and Finch (2020) found that curriculum structure, teaching strategies and learning environments contribute more to Australian student's mental health than being part of a minority group and having financial problems. 
 The Patient Health Questionnaire - 9 (PHQ-9) (Kroenke, Spitzer, & Williams, 2001) and the Generalized Anxiety Disorder - 7 Questionnaire (GAD-7) scale (Spitzer et al., 2006) are short, validated and widely used measures in the evaluation of screening for anxiety and depression in different clinical and non-clinical contexts of health care (Kroenke et al., 2010). In the university context, they were used in countries such as Germany and China (Zhou, Xu, & Rief, 2020) and South Korea (Lee & Kim, 2019), which demonstrates the cross-cultural adequacy of these instruments.
 In Brazil, specifically for the university context, we identified the use of PHQ-9 by Maltoni, Palma and Nelfeld (2019), Flesh (2020) and both instruments by Santos et al. (2019). In general, these studies return to the analysis of evidence in the population in an applied manner, without further specification to the psychometric properties to graduate students. For the general Brazilian population, there is the study by Santos et al. (2013) who analyzed only the sensitivity and specificity of PHQ-9.
It should also be noted that studies evaluating evidence of convergent and discriminant validity are important to make sure that the instrument measures the construct for which it was formulated. In this sense, it is already known which factors can be protective and risky of the mental health of university students. Graner and Cerqueira (2019) conducted an integrative literature review on these factors. The risk factors found were perception of a tense atmosphere at the university in relation to discrimination (gender, race, sexual orientation),  difficulties in friendships, not adapting to academic life, low social support (measured or referred), feeling of rejection by friends and not receiving emotional support (Graner & Cerqueira, 2019). 
Furthermore, Liu, Stevens, Wong, Yasui and Chen (2019) described that minority students have more chances of mental health diagnoses and suicide attempts, such as bisexual and transgender students. Similarly, Chirikov et al. (2020) noted a wider proportion of low-income students; Latinx and multiracial students; women, transgender, and non-heterosexual students among those who had higher scores on major depressive and generalized anxiety disorder. 
Similarly, in Brazilian studies with university students, Bastos et al. (2014) identified positive association between depression, and anxiety with age, social class, and race discrimination and Souza et al. (2015) noted that suffering discrimination produced more chances of psychological distress. Cardoso, Borsa and Segabinazi (2018) demonstrated that the perception of support and affections are protective factors in relation to student mental illness, such as depression. 
Among university students, especially in Brazil, there is a gap regarding the supply of empirical evidence that substantiates the use of screening instruments in this population (Graner & Cerqueira, 2019). The present study aimed to analyze evidence based on internal structure and criterion validity for the Short Markers of Mental Health in Undergraduate Students.
Method
Participants
We obtained our data from 3.484 university students of a public institution in the Southern Brazilian region. Most students declared themselves to be female (56.5%), while 79.4% self-reported being heterosexual.  Considering functional status, 3.8% reported visual impairment, 0.5% hearing problems, 0.5% physical handicap and 0.2% intellectual difficulties. The ethnic diversity of students, followed as disposed, 72.7% were self-declared as white, 18.4% brown ("pardo"), 6.4% black, 2.3% Asian-descendant ("yellow"), and 0.3% indigenous. The graduations knowledge area was diverse, as followed, 18.5% were from the Maths and Exact Sciences, 17.8% from the Social Sciences, 15.3% from the Agricultural Sciences area, 14.4% from the Engineering, 12.8% from the Health Sciences, 9.4% from the Human Sciences, 5.9% from the Languages and Arts and 5.5% from the Biological Sciences area. The daytime period was the most common for students (67.4%). 
Instruments
Short Markers of Mental Health in Undergraduate Students (PHQ - 9 + PHQ - 2 + GAD - 7): a self-report instrument composed by four items of Patient Health Questionnaire – 9 (PHQ-9) (Kroenke et al., 2001), one item of Patient Health Questionnaire - 2 (PHQ-2) (Kroenke et al., 2003) and five items of Generalized Anxiety Disorder – 7 Questionnaire (GAD-7) (Spitzer et al., 2006). We selected 10 items that assess anxiety (5 items) and depression (5 items), symptoms through students’ perception during university. The response scale is a five-point Likert type of frequency (1 = Never; 5 = Always).
Scale of Institutional Embracing of Diversity (Frick et al., submitted): a single-factor self-report instrument that assesses, through 13 items, how welcoming or hostile the university environment is for diverse social groups. Cronbach's alpha index for the assessed factor was 0.94. The McDonald's Omega index was 0.93. The response scale used was a five-point Likert type (1 = Very hostile; 5 = Very welcoming).
	Sociodemographic Questionnaire: an instrument of open and multiple-choice questions for students to indicate their gender, affective-sexual identity, disability or special needs, course area, the period of study, and ethnic diversity.
Procedures
Using an Experts' Committee bilingual proficient (Portuguese and English) at the Laboratory XXXX, we translated and back translated the instruments Patient Health Questionnaire – 9 (PHQ-9), Patient Health Questionnaire - 2 - PHQ-2 (KROENKE et al, 2003) and Generalized Anxiety Disorder – 7 Questionnaire (GAD-7) that showed adequacy. Next, we proposed a cognitive interview with 30 students. We read the questions and debate with the participants about the instrument's metacognition. Next, we had the participation of 65 students who answered the Questionnaire and gave qualitative feedback about semantic comprehension. We also held a meeting with the "Superintendence for XXX" of the University, where the instrument was applied to check if the presentation of the Questionnaire was appropriate to the university reality. After all those processes, we decide to remove some items of the final instrument to optimize its face validity and adequacy for the university and students' context.
We registered the project in the Brazilian Human Research Ethics Committee (CAAE: XXXX). The data collection was performed on a large scale in the classrooms during university activities. The students responded to the instruments using a pen and paper, on average, for 20 minutes.
     	We entered the data using statistical software JASP version 0.12.2.0.  We also performed all the analysis on JASP. First, we inspected the KMO index (Kaiser-Meyer-Olkin), the MAS index (Measure of Sampling Adequacy), and Bartlett's sphericity test. Next, for factorial retention, we observed Kaiser criterion, and parallel analysis, which we contrasted with the theoretical dimensioning of the measurement proposal. For factorial retention, we estimated a restricted factorial model with a second order factor using the WLS (Weighted Least Squares) estimator due to the robustness for ordinal data from Likert-type scales in the factorial extraction. 
Then, we generated the internal consistency indexes Cronbach's Alpha and McDonald's' Omega per factor and for the second order factor of mental health. Correlations between factors were estimated with Pearson’s Correlation. We used K-Means Clustering with Hartigan-Wong algorithm method for clustering and the criteria of Silhouette to cluster number determination.
Results
We analyzed the requirements for factor analysis. The KMO for overall data was 0.82, MSA indexes varied from 0.86 to 0.95. Bartlett tests were significant (X² = 20813.50; df = 45; p<0,01). Once those indicators were adequate, we proceeded to factorial retention. In factorial retention, we defined that two factors were enough to assess mental health as a brief marker considering the specific factors of depression and anxiety. Empirical evidence also showed adequacy for that criteria for factorial retention (Kaiser = 2; Parallel analysis = 2).
In the factorial extraction, we obtained 60,10% of explained variance for the scale (Factor 1 = 33,80%; Factor 2 = 26,30%) and eigenvalues were above 1 (Factor 1 = 3,38; Factor 2 = 2,62). Factor loading for the first specific factor ranged between 0.38 and 0.89. The second specific factor obtained factor loading from 0.58 to 0.89. The two specific factors were positive and significantly correlated (r = .68; p<.01). The internal consistency also was satisfactory for all specific factors with Alpha and Omega indexes above 0.80, as shown in Table 1. In the scale's descriptive structure, regarding specific factors, it was identified that items 01 to 05 track symptoms of depression and items 06 to 10 identify symptoms of anxiety.

Table 1. Factorial structure for the specific factors of the scale.
	Items
	Anxiety
	Depression

	Portuguese
	English
	
	

	1. Pouco interesse em fazer as coisas.
	I have low interest in daily activities.
	-
	.82

	2. Sentir-se para baixo, desanimado(a), desmotivado(a).
	 I am feeling down, discouraged, and unmotivated.
	-
	.88

	3. Dificuldade de concentração (por exemplo, ao estudar, ler notícias ou assistir televisão)
	I have been facing difficulties for concentrating (when studying, reading news, or watching television)
	-
	.63

	4. Pensamentos de que você estaria melhor morto(a) ou machucado(a) de alguma forma.
	I have thoughts that maybe I would be better off dead or hurt in some way.
	-
	.67

	5. Pouco prazer em fazer as coisas.
	I am feeling no pleasure in my daily activities.
	-
	.88

	6. Preocupar-se demais com coisas diferentes.
	I do worry a lot about different things.
	.82
	-

	7. Não conseguir se livrar das preocupações.
	I am failing to get rid of my daily worries.
	.90
	-

	8. Dificuldade para relaxar.
	I have been facing difficulties to relax.
	.84
	-

	9. Estar tão inquieto(a) que é difícil ficar parado(a).
	I am being so restless that it is difficult to be quiet.
	.70
	-

	10. Sentir medo como se algo terrível pudesse acontecer.
	I am feeling afraid like if something terrible could happen.
	.75
	-

	Cronbach's Alpha
	.88
	.85

	Mc Donald's Omega
	.89
	.86



	In addition, when computing the general second-order factor, adequacy for the proposed mental health screening in general is verified, with depression and anxiety as specific factors that substantially correlate with the general second-order factor that evaluates student mental health. The specific factor of depression showed a positive correlation with the second-order mental health factor (r = .93; p <.01). The specific anxiety factor also showed a positive correlation with the second-order mental health factor (r = .91; p <.01). The weight of the factors of depression and anxiety for the general factor of mental health are shown in Table 2.
	Table 2. Factorial structure for the second order factor of mental health.

	Second Order Factor
	Specific Factor
	Second Order Loading

	Mental Health

          Cronbach's Alpha = .91
        
           Mc Donald's Omega =.91
	
Depression
	
.92

	
	
Anxiety
	
.88



To identify evidence of criterion validity, an unsupervised statistical learning technique in the form of clusters was applied. The structuring of two groups was identified. The model converged with two clusters, with an explained variance percentage of 41.0%. The adjustment indices were reasonable (AIC = 6198, 94; BIC = 6235.88) and the optimization point in the Silhouette criterion was .34. The model evaluation metrics obtained entropy of. 69, diameter of 6.13, minimum separation of .09 and Calinski-Harabasz index in 2398.67. 
The first conglomerate was named “Students without mental health problems” with below-average values ​​for specific factors of depression (-.705) and anxiety (-.691) and second-order mental health factor (-.760). At the level of institutional welcome to diversity, students from the first conglomerate showed values ​​above the average (.123). 
The second conglomerate was named “Students with mental health problems” with values ​​above the average in specific factors of depression (.820) and anxiety (.803) and in the second order factor of mental health (.884). At the level of institutional welcome to diversity, students in the second conglomerate presented values ​​below the average (-.143). In general, a relationship between symptoms of anxiety and depression was identified with little perceived acceptance of diversity at the University. This represents that the higher the score on the diversity welcoming scale, the lower the presence of depressive and anxious symptoms in the group. Figure 1 presents the graphic representation of the conglomerates for specific factors of depression and anxiety and for the second-order mental health factor and for institutional acceptance of diversity.
In sum, a relationship between symptoms of anxiety and depression was identified, as well as a relationship with those symptoms of little perception of diversity’s acceptance at the University. This represents that the higher the score on the diversity welcoming scale, the lower the presence of depressive and anxious symptoms in the group. 
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Figure 1. Graphical demonstration of the clusters according to symptoms of anxiety, depression, second-order mental health factor, and perception of institutional acceptance of diversity at the university.
Discussion
The psychometric properties of the scale indicate that it tracks university student mental health using two specific factors and a second order general factor. Regarding the internal structure of the scale, the first factor measures anxiety, the second factor evaluates depression, and the general factor combines anxiety and depression symptoms in a single score; thus, it has the conditions for screening student mental health in respect to these symptoms. These results regarding the instrument's validity are consistent with previous investigations, since its items were extracted from instruments that were previously considered psychometrically valid for the general population and for German, Chinese, South Korean university students (Lee & Kim, 2019; Kroenke et al., 2010; Zhou et al., 2020).
The correlations between the factors of the scale, in turn, show that higher levels of depression are associate with higher anxiety among university students. It is also true that higher levels of anxiety and depression have an overall impact on student mental health, which was evidenced by the correlations between specific factors of depression and anxiety, and the second order factor of student mental health. This can be explained by the centrality of anxiety and depression to impact mental health, as already pointed out in the literature (Hersi et al., 2017; Ribeiro et al., 2020; WHO, 2017). In a practical dimension of university life, it is possible to track anxious and depressive symptoms among students by the scale use, which could facilitate early individual and collective intervention processes, with a focus on promoting mental health and prevention of psychological distress. 
The scale presented criterion evidence since cluster analysis indicated that students with anxiety and depression problems also have global impairments in mental health, what is known in scientific literature (WHO, 2017). In a contextual perspective, the level of embracing at the university, converging to diversity acceptancy, also had an impact on the discrimination of conglomerates. Global losses in mental health were associated with the perception of a lower level of embracing at the university, which is a similar result of another studies (Bastos et al., 2014; Chirikov et al., 2020; Evans et al., 2018; Graner & Cerqueira, 2019; Souza et al., 2015). Because levels of diversity embracing may affect student’s mental health, institutional strategies to optimize welcoming diversity are needed. 
The use of the scale makes it possible to track among the different students those who have mental health issues that require emotional support and actions to prevent the worsening of psychological distress, social exclusion and being discriminated against. Therefore, it is a screening instrument appropriate to be applied on a large scale. After identifying students with high scores on the instrument, an in-depth psychological assessment is important to verify the need for psychological, psychiatric intervention and the preparation of specific diagnoses. In this process, university structures organized to address the challenges involved with mental health, such as student advisory bodies, tutoring and guidance for incoming and minority students are essential (Harrer et al., 2018; Schwitzer et al., 2018). Furthermore, it must be understood that inclusion is more than allowing minorities to enter universities, it also involves wider institutional strategies (Mosley-Howard et al., 2011).
In summary, the instrument investigated in this study presents itself as a promising alternative for brief large-scale assessments in Higher Education context, because it is a fast, low-cost, and empirically validated screening instrument., parsimonious for combining depressive and anxious symptoms in a single instrument and free of sensitive content, which can facilitate its use on a large scale.
	Among the limitations of the study, it is highlighted that differences in the score were not explored due to ethnic groups, areas of courses and age groups, nor evidence of invariance of the measure in these groups. Further studies can emphasize this understanding to optimize the standardization conditions for tracking university students’ mental health. In addition, it may be interesting to expand the study to other contexts and samples, including clinical groups, to determine cutoff points and to perform accuracy analysis of the instruments for effective application of screening in situations of diagnosis and referral in student mental health.
[bookmark: _Hlk70691959]	It is also essential to investigate the extent to which different ethnic and social groups perceive the acceptance of diversity and to understand how this dynamic impact on the mental health of students, especially those belonging to minority groups. After all, even though university students’ mental health problems can be early tracked for referrals to health and institutional care devices using this instrument, these actions may not be sufficient to ensure student well-being. Ultimately, it is necessary to promote conditions that generate positive mental health, with the aim that health promotion among university students becomes predominant and suppress the effects triggered by depression and anxiety among university students.
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