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Sexual orientation and depressive symptoms: mediating role of self-esteem and 
life satisfaction 
Orientação sexual e sintomas depressivos: papel mediador da autoestima e satisfação com a vida 

Orientación sexual y síntomas depresivos: papel mediador de la autoestima y la satisfacción con la vida 
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ABSTRACT 
Objective: to verify whether self-esteem and satisfaction with life exert mediating effects on the relationship between minority 
sexual orientations and depressive symptoms in a sample of graduate students. Method: analytical, cross-sectional study 
conducted with 321 Brazilian graduate students between March/April 2021. The Patient Health Questionnaire-9 was used to 
assess depressive symptoms, was used too, Rosemberg´s Self-Esteem Scale and the Life Satisfaction Scale. Simple mediation 
analyzes were conducted using the PROCESS macro. Results: graduate students with minority sexual orientations had more 
severe depressive symptoms and lower indicators of self-esteem and life satisfaction than their heterosexual peers. Self-esteem 
and satisfaction with life partially mediated the relationship between sexual orientation and severity of depressive symptoms 
in a proportion of, respectively, 48.26% and 37.54%. Conclusion: self-esteem and life satisfaction were important mediators of 
the relationship between minority sexual orientations and depressive symptoms among graduate students. 
Descriptors: Sexual Behavior; Depression; Self Concept; Mediation Analysis. 
 
RESUMO 
Objetivo: verificar se autoestima e satisfação com a vida exercem efeitos mediadores na relação entre orientações sexuais 
minoritárias e sintomatologia depressiva em amostra de pós-graduandos stricto sensu. Método: estudo analítico, transversal, 
conduzido com 321 pós-graduandos stricto sensu entre março/abril de 2021. Utilizou-se o Patient Health Questionnaire-9 para 
avaliação de sintomas depressivos, Escala de Autoestima de Rosemberg e Escala de Satisfação com a Vida. Análises de mediação 
simples foram conduzidas por meio da macro PROCESS. Resultados: pós-graduandos de orientações sexuais minoritárias 
apresentaram maior severidade de sintomas depressivos e menores indicadores de autoestima e satisfação com a vida do que 
seus pares heterossexuais. Autoestima e satisfação com a vida mediaram parcialmente a relação entre orientação sexual e 
severidade de sintomas depressivos em uma proporção de, respectivamente, 48,26% e 37,54%. Conclusão: autoestima e 
satisfação com a vida apresentaram-se como importantes mediadores da relação entre orientações sexuais minoritárias e 
sintomas depressivos entre pós-graduandos. 
Descritores: Orientação Sexual; Depressão; Autoestima; Análise de Mediação. 
 
RESUMEN 
Objetivo: verificar si la autoestima y la satisfacción con la vida ejercen efectos mediadores en la relación entre las orientaciones 
sexuales minoritarias y la sintomatología depresiva en una muestra de estudiantes de posgrado stricto sensu. Método: estudio 
transversal analítico realizado junto a 321 estudiantes de posgrado stricto sensu entre marzo y abril de 2021. Para evaluar los 
síntomas depresivos, se utilizó el Patient Health Questionnaire-9, la Escala de Autoestima de Rosemberg y la Escala de 
Satisfacción con la Vida. Los análisis de mediación simple se realizaron utilizando la macro PROCESS. Resultados: los estudiantes 
de posgrado con orientaciones sexuales minoritarias presentaron síntomas depresivos más severos y menores indicadores de 
autoestima y satisfacción con la vida que sus pares heterosexuales. La autoestima y la satisfacción con la vida mediaron 
parcialmente la relación entre la orientación sexual y la severidad de los síntomas depresivos en una proporción de, 
respectivamente, 48,26% y 37,54%. Conclusión: la autoestima y la satisfacción con la vida fueron importantes mediadores de 
la relación entre la orientación sexual minoritaria y los síntomas depresivos entre estudiantes de posgrado. 
Descriptores: Conducta Sexual; Depresión; Autoimagen; Análisis de Mediación. 
 

  

INTRODUCTION 

A minority group, or simply a minority, can be understood as a group of individuals who, when compared to 
another one that is privileged and considered more prevalent (majority), show significant harms as a result of the 
stigmatization process associated with them1. Regarding their sexual orientation, gays, lesbians, bisexuals and asexuals 
are considered minority sexual orientations because contemporary society understands heterosexuality as the norm for 
all sexual behaviors1. As they are characterized as a social minority due to their sexual orientation, these individuals end 
up being exposed to a series of specific stressors2 which, when combined with other daily stressors experienced by 
society in general, make them more vulnerable to negative biopsychosocial outcomes, as well as to mental distress3.   
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When it comes to mental distress, diverse evidence has pointed to the existence of a close connection between 
depressive symptoms and minority sexual orientations, consistently showing that these individuals are at greater 
vulnerability to this condition when compared to their heterosexual peers4,5, which includes greater tendency towards 
chronicity and manifestation of these symptoms throughout their life3. The most common explanation for this harmful 
connection is anchored in the continuous exposure of sexual minorities to stigmatization, discrimination, prejudice, 
rejection and homophobia in various social spaces of which these individuals are part3-5. 

This scenario may become even more worrying, as severity of the relationship between minority sexual 
orientations and depression may possibly worsen when relocated to contexts with significant stressogenic potential and 
that are likely to cause mental distress, such as the experience of going through stricto sensu graduate studies6. It is 
known that most graduate students face a series of specific and highly exhausting demands during their educational 
paths, which seem to expose them to greater distress and, consequently, to an increased risk of depression and other 
mental distress outcomes when compared to the general population6,7. 

The experience of depressive symptoms is not a simple phenomenon to explain. Generally, there is a complex 
range of factors that act in a mutual and additive way during the life story of an individual, which can come together 
and lead to the genesis and/or worsening8 of the referred condition. Thus, it can be conjectured that it is unlikely to find 
a direct and single causal link when investigating complex psychological phenomena such as depression. It is more 
plausible to find elements with mediating potential (mediating variables) that contribute, at some level, to explaining 
the relationship between depressive symptoms and sexual orientation8,9. A mediating variable refers to any 
intermediate elements that may exist in a relationship between exposure and outcome and that explain/are 
responsible, at least partially, for such relationship10. A significant number of biopsychosocial-emotional elements that 
act in the relationship between minority sexual orientations and depressive symptoms have been demonstrated in the 
literature11. Among them, potentially positive mental health aspects such as self-esteem and satisfaction with life have 
been revealed as important mediators to understand the complex relationships between psychosociological variables 
and outcomes in the mental health-illness process11,12. 

Self-esteem and satisfaction with life refer to constructs related to the cognitive judgment or assessment of an 
individual's positive/negative attitudes regarding themselves13 or aspects of their lives. They are closely linked to 
people's subjective well-being and mental health, thus affecting them both negatively and positively. Low self-esteem 
and/or dissatisfaction with life are associated with negative mental health outcomes14. On the other hand, when 
experienced at high levels, these variables act in a protective way, thus relieving the harmful effects of stress and mental 
ailments13. 

In this context, admission to a stricto sensu graduate course, along with the exhausting demands that students 
with minority sexual orientations go through and the elements that might mediate them, thus minimizing mental 
distress conditions, have been receiving little emphasis in the scientific literature11. In this situation, this study aims at 
verifying whether self-esteem and satisfaction with life exert mediating effects on the relationship between minority 
sexual orientations and depressive symptoms in stricto sensu graduate students. 

METHOD 

This is an analytical, cross-sectional and single-center study conducted at a Brazilian public federal university 
between March and April 2021. The study design followed the guidelines of the Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) initiative. 

The study population consisted of 597 students newly enrolled in stricto sensu graduate courses who, 
theoretically, have not been previously exposed to the potential stressogenic effects associated with this academic 
training level. For sample estimation, we considered a population size of 597 subjects, a 95% confidence interval, a 4% 
sampling error and a 50% outcome proportion, in order to obtain the largest sample size possible. Considering the 
aforementioned parameters, the estimated minimum sample size would consist of 299 participants; however, 
321 students were recruited (53.8% of the eligible population), so as to mitigate the effects of potential data losses. As 
eligibility criterion, we considered as potential study subjects those students who were starting their graduate studies 
and were regularly enrolled in the first academic semester of 2021. 

The data were collected online using a form generated in the Google Forms® tool, whose access link was made 
available to the participants via email, social media and WhatsApp® messages, and the students' contact details were 
provided by the coordination departments of the University graduate courses. The eligible students received an 
invitation letter and the aforementioned link in the first two weeks of data collection; those who did not respond 
received a repeated invitation in the third and fifth week of data collection, respectively. The collection phase lasted 45 
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days. The Free and Informed Consent Form was made available online and electronically signed by the respondents 
who, after reading it, would check the “Yes” option in the dialog box, thus acknowledging the form and agreeing to take 
part in the referred study. 

The sociodemographic variables and sexual orientation were obtained through a specific questionnaire. Sexual 
orientation was particularly assessed by the following self-report question: “Which is your sexual orientation?”, with 
the following possible answers: heterosexual, homosexual, bisexual, asexual or other. For operational purposes, this 
variable was dichotomized into “heterosexual orientation”, which included those who marked the first answer option 
available, and “minority sexual orientations”, which included those who marked the other options available. 

Depressive symptoms in the final two weeks were assessed using the Patient Health Questionnaire-9 (PHQ-9), 
which was duly translated and validated according to the Brazilian context. It refers to a self-administered scale 
comprised by nine items with answers to a four-point Likert scale, providing a score from zero to 27 points, where the 
higher the score, the greater the severity of the depressive symptoms15. In this study, we obtained internal consistency 
of 0.86, as measured by McDonald's Omega. 

Self-esteem was measured using the Rosenberg Self-Esteem Scale, which was duly translated and validated 
according to the Brazilian context16. It refers to a scale made up of 10 items with answers to a four-point Likert scale, 
providing a final score that varies from zero to 30 points, where zero indicates the lowest possible level of self-esteem 
and 30, in turn, the highest level. In this study, we obtained internal consistency of 0.90 (McDonald's Omega). 

Satisfaction with life was assessed using the Satisfaction With Life Scale, also duly translated and validated 
according to the Brazilian context 17. It refers to a single-factor scale, made up of five statements that evaluate the 
perception or judgment about a person's level of satisfaction with life. The possible answers are arranged on a seven-
point Likert scale from 1 (I strongly disagree) to 7 (I strongly agree). It provides an overall score ranging from 5 to 35 
points, where higher scores indicate greater satisfaction with life. In this study, we obtained internal consistency of 0.88 
(McDonald's Omega). 

The statistical analyses were performed using the Statistical Package for Social Sciences (SPSS) software, version 26, 
and they were used to test the following study hypotheses: Hypothesis 1 (H1): A minority sexual orientation would be a 
positive predictor for severity of the depressive symptoms in the sample under study; Hypothesis 2 (H2): Self-esteem and 
satisfaction with life would be negative predictors for severity of the depressive symptoms in the sample under study; 
Hypothesis 3 (H3): A minority sexual orientation would be a negative predictor for self-esteem and satisfaction with life in 
the sample under study; and Hypothesis 4 (H4): Self-esteem and satisfaction with life would exert a mediating effect on the 
relationship between minority sexual orientations and severity of depressive symptoms in the sample under study. 

Thus, t-tests for independent measures were applied in order to compare the mean scores of the continuous 
variables between students with heterosexual orientation and those who identified as sexual minorities; 95% 
confidence intervals (95%CI) and their equivalent p-values were obtained using the “bootstrapping” method with 1,000 
resamples. Based on this method, the 95% Confidence Intervals (95%CI) are called bias-corrected and accelerated 95% 
confidence intervals [BCa 95%CI]). 

To determine the correlational analysis, Pearson's r coefficient was calculated with a significance level also 
obtained using the “bootstrapping” method with 1,000 resamples. This method was chosen to obtain the 95%CI due to 
its advantages over the traditional technique which include capacity to fix standard deviations of the sampling 
distribution and differences in the size of the groups compared, as well as the ability to obtain more reliable results18. 

To verify the potential mediating effects of the “self-esteem” and “satisfaction with life” variables in the relationship 
between minority sexual orientations and severity of the depressive symptoms, simple regression models were used for 
each variable of interest, thus presenting unstandardized coefficients, the respective p-value and a 95% CI for the indirect 
effect of these measures, calculated by the “bootstrapping” method. If the confidence interval for the indirect effect failed 
to include zero, the existence of a mediating effect in the relationship analyzed was found to be significant19. 

In situations where there was an indication of a mediating effect for the variables tested, the proportions of this 
mediating effect (indirect effect/total effect) were calculated to understand the magnitude of the referred mediating 
path. Mediation analyses were carried out through PROCESS macro for SPSS, version 4.0, using model 4 (simple 
mediation) for each explanatory variable tested. 

This study met the national ethics standards for research with human beings and had its research protocol was 
approved by a Research Ethics Committee. 
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RESULTS 

The sample was made up of 321 stricto sensu graduate students who were starting their studies at the time of 
data collection. The sample was mostly comprised by women (72.6%), MSc degree students (82.2%), enrolled in courses 
offered at the institution's headquarters (86.6%) and aged between 22 and 60 years old, with a mean of 32.94 (±7.65). 
Regarding sexual orientation, 21.2% of the graduate students (n = 68) reported identifying with some sexual orientation 
considered a minority. 

Table 1 presents the descriptive and correlational statistics between the “depressive symptoms”, “self-esteem” 
and “satisfaction with life” variables, both for the general sample and for the groups identified with heterosexual 
orientation and minority sexual orientations. 

 
 

TABLE 1: Mean values and correlations between study variables regarding the general sample, heterosexual students, and 
students identified with minority sexual orientations (n=321). Cuiabá, MT, Brazil, 2021 

Variables 
Mean 

Standard 
Deviation 

Correlations 

1 2 3 

1. Depressive symptoms 11.94 5.99 -   

2. Self-esteem 30.37 5.44 -0.53§ -  

3. Satisfaction with life 22.20 6.35 -0.39§ 0.64§ - 

Students identified with minority sexual orientations (n = 68) 

1. Depressive symptoms 14.44* 6.16 -   

2. Self-esteem 28.21† 5.02 -0.55§ -  

3. Satisfaction with life 19.44‡ 6.83 -0.28§ 0.46§ - 

Heterosexual students (n = 253) 

1. Depressive symptoms 11.27* 5.77 -   

2. Self-esteem 30.95† 5.41 -0.50§ -  

3. Satisfaction with life 22.94‡ 6.02 -0.33§ 0.49§ - 

Notes: *,†,‡The t-test results for independent measures between heterosexual students and students identified with 
minority sexual orientations showed statistically significant differences, with p<0.001. Pairs with matching symbols show 
significant differences between measures. §Statistically significant correlational coefficient, with p<0.001. 

 
 
The bivariate comparative analysis of depressive symptoms, self-esteem and satisfaction with life according to the 

sexual orientation reported demonstrated that students identified with minority sexual orientations had higher scores 
for depressive symptoms and lower indicators of self-esteem and satisfaction with life when compared to their 
heterosexual peers. 

In the zero-order correlational analysis, in the general sample, it was found that depressive symptoms were 
negatively correlated with self-esteem and satisfaction with life, whereas the other variables were positively correlated 
to each other. The correlational analyses carried out only among students with minority sexual orientations or only 
among heterosexual students showed the same correlational pattern found in the general sample, that is, depressive 
symptoms correlating negatively to self-esteem and satisfaction with life, and these two variables, again, proved to be 
positively correlated to each other in both groups. Fisher's r to z transformation test was applied to verify differences in 
the magnitude of correlations between both groups, but no statistically significant differences were found in relation to 
these measures. 

Firstly, the association between minority sexual orientations and depressive symptoms (path c) was verified, with 
a positive and significant relationship between these two variables (c = 3.17, p<0.001). It is noteworthy that path c (total 
effect) was the same for each of the two simple mediation analyses tested in this study. 

The first mediator tested was self-esteem (Figure 1). 
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Note:*p < 0.05; †p < 0.001; ‡The 95% Confidence Interval for the indirect effect was considered statistically significant. 
Figure 1: Model of the mediating role of self-esteem in the relationship between minority sexual orientations and 
depressive symptoms in graduate students. Cuiabá, MT, Brazil, 2021. 

 

The association between minority sexual orientations and self-esteem was negative and significant (a = -2.74; 
p<0.001), as well as the association between self-esteem and depressive symptoms (b = -0.56; p<0.001). The indirect 
effect (axb), which shows the relationship between minority sexual orientations and severity of the depressive 
symptoms through self-esteem, was positive and significant (axb = 1.53; BCa 95%CI = 0.73; 2.38) and, as the confidence 
interval failed to include zero, it is suggested that this variable has a mediating role in the aforementioned relationship. 
Furthermore, when “self-esteem” entered the model, the direct effect (path c´) remained significant (c´ = 1.64; p = 0.02), 
demonstrating a partial mediation of self-esteem in the relationship analyzed. Finally, the proportion of the total effect 
regarding the relationship between minority sexual orientations and depressive symptoms mediated by self-esteem 
was 48.26%. 

The second mediator tested was satisfaction with life (Figure 2). 

 

 

Note:*p<0.05; †p<0.001; ‡The 95% Confidence Interval for the indirect effect was considered statistically significant. 
Figura 2: Model of the mediating role of satisfaction with life in the relationship between minority sexual orientations 
and depressive symptoms in graduate students. Cuiabá, MT, Brazil, 2021. 
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The association between minority sexual orientations and satisfaction with life was negative and significant  
(a = -3.50; p<0.001), as well as the association between satisfaction with life and depressive symptoms (b = -0.34; 
p<0.001). The indirect effect (axb), which demonstrates the relationship between minority sexual orientations and 
severity of the depressive symptoms through satisfaction with life was positive and significant (axb = 1.19; BCa 95%CI = 
0.57; 1.98) and, as previously reported, as the confidence interval failed to include zero, it is suggested that this variable 
has a mediating role in the aforementioned relationship. Furthermore, when “satisfaction with life” entered the model, 
the direct effect (path c´) remained significant (c´ = 1.98; p = 0.01), showing a partial mediation of this variable in the 
relationship analyzed. The proportion of the total effect regarding the relationship between minority sexual orientations 
and depressive symptoms mediated by satisfaction with life was 37.54%. 

DISCUSSION 

The current study showed that graduate students identified with minority sexual orientations presented greater 
severity of depressive symptoms when compared to their heterosexual peers (H1). This finding was corroborated by 
previous evidence which consistently points out that individuals with minority sexual orientations are 
disproportionately more affected by depression than heterosexual individuals20. This disparity has been repeatedly 
explained based on the theoretical structure of minority stress2, that can be associated with the experience of specific 
stressors to which individuals with minority sexual orientations are commonly exposed, such as discrimination, 
oppression, stigmatization and homonegativity which, combined with other factors, increase the likelihood of negative 
mental health outcomes20. Thus, knowing that stricto sensu graduate students constitute a social group that is widely 
vulnerable to mental distress and to the experience of depressive symptoms6, it is pertinent to predict that, due to the 
additive effect of stressors, students identified with minority sexual orientations at this academic level may present a 
greater risk of manifesting severe symptoms compatible with depressive states. It was also evident that, for this sample, 
self-esteem and satisfaction with life were negatively associated with depressive symptoms (H2). 

Low self-esteem is a factor strongly associated with depression21 or increased severity of the depressive symptoms 
experienced by people13. Although the existence of this relationship has been proved, the way in which these variables 
interact with each other has not been fully clarified in the literature; in fact, several theoretical models postulate 
potential interactions but no definitive consensus has emerged from them22,23. For example, the Vulnerability Model 
advocates the concept that low self-esteem leads to greater severity of depressive symptoms, mainly due to the 
manifestation of self-deprecating feelings and a decrease in the set of coping strategies accessible to subjects23. In turn, 
the Scar Model argues that it is the experience and severity of depressive symptoms that tend to negatively affect self-
esteem22,23. 

With regard to satisfaction with life, as an affective component of subjective well-being, it has also been negatively 
and strongly correlated with severity of depressive symptoms, that is, the lower the levels of satisfaction with life, the 
higher the indicators of depression and vice versa(12), with longitudinal evidence pointing to a potential temporality of 
this relationship: individuals who are unsatisfied with life may manifest future depressive symptoms24. The third 
hypothesis (H3) was also confirmed since, in this sample, it was observed that minority sexual orientations were a 
negative predictor for self-esteem and satisfaction with life. 

Sociometric theory helps us understand the negative relationship between minority sexual orientations and self-
esteem. According to this theory, self-esteem would function as a type of internal and subjective indicator of real 
acceptance and sense of social belonging, which would indicate the intensity with which an individual is being accepted 
or rejected by others25. In this case, it would act as a thermometer that measures the quality of real social interactions 
established in the social contexts that the individual is involved in, showing that the lower the social acceptance, the 
lower the self-esteem of an individual would tend to be26. 

Based on this perspective and knowing that graduate students from underrepresented sexual orientation 
groups oftentimes experience discrimination and interpersonal violence situations as a result of their sexual 
orientation during their academic training27, it seems plausible to conceive that such students may have greater 
difficulty in social adaptation. And, in addition, they may experience a diminished sense of belonging in comparison 
to the majority social groups, which would directly lead to a decrease in their self-esteem, according to the 
sociometric theory28. 

Prior literature supports the negative relationship between minority sexual orientations and satisfaction with 
life29,30, and potential explanations for this seem to involve, once again, the experience of minority stress29. The 
experience of specific stressors related to minority sexual orientations (such as homophobia, stigmatization or 
oppression, for example) can have repercussions on intra- and inter-personal paths, with the potential to negatively 
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impact the sense of satisfaction with life of individuals identified with minority sexual orientations. The intra-personal 
path reinforces and recognizes the importance of experiencing low self-esteem as a predisposing mechanism for 
dissatisfaction with life among individuals with minority sexual orientations, whereas the inter-personal path 
emphasizes the effects of social isolation and/or low social support from family, friends and other close people to which 
individuals identified with minority sexual orientations are most vulnerable30. 

Finally, the fourth hypothesis (H4) was also confirmed, and it was found that self-esteem and satisfaction with life 
played a mediating role in the relationship between minority sexual orientations and depressive symptoms in stricto 
sensu graduate students, that is, these variables contributed to partially explaining the variance of this main relationship 
investigated. 

This finding is pertinent to the postulate, thus expanding the understanding of the minority stress theory. In this 
sense, expansion of this theory suggests that the increase in the stressogenic load to which individuals identified with 
minority sexual orientations are exposed in their everyday lives tends to concomitantly increase the likelihood of 
constituting maladaptive psychological processes, adopting dysfunctional coping and emotional regulation strategies, 
in addition to leading to a decrease in perceived social support9. In turn, these factors increase the mental distress risk 
in this population9. 

This perspective shows that minority sexual orientations constitute a risk factor that acts distally in the 
genesis of mental distress8 and that is generally mediated by maladaptive processes8,9 such as low self-esteem and 
dissatisfaction with life, as verified with this sample. Both variables play important roles in maintaining people's 
mental health and have been consistently identified as intermediate factors in determining mental distress in 
different contexts. 

Having confirmed the existence of a mediating effect helps us understand how the complex relationship between 
minority sexual orientations and depression among stricto sensu graduate students is established. Furthermore, it 
suggests potential intervention possibilities to mitigate mental distress in this population segment, emphasizing the 
potential benefits of applying strategies that can avoid depletion of self-esteem and life satisfaction throughout the 
educational pathway of MSc and PhD students. 

Study limitations 

This study found some limitations. In the first place, the cross-sectional design limits the possibility of establishing 
causality inferences between the variables studied. To this, we should also add the fact that the answer to the question 
on sexual orientation, a complex construct, was assessed based on a single self-report question designed for the context 
of this study. Self-report bias is an aspect to be considered in studies that use questionnaires to be answered by the 
participants themselves, as they may have their responses influenced by cognitive processes and social desirability, for 
example. 

Another limitation regarding the “sexual orientation” aspect refers to the way in which the variable was 
implemented: due to the low occurrence of some categories, it was decided to group the students who declared to be 
homosexual, bisexual and asexual or who checked the “Other sexual orientation” option into the same comparative 
group, called “Minority sexual orientations”. Although these sexual minorities are more vulnerable to depressive 
disorders, it is also known that disparities can be found between these different subgroups. Finally, due to the social 
stigma and prejudice to which sexual minorities are oftentimes exposed, it is possible that some students did not feel 
comfortable to present themselves as such and avoided participating in the study or perhaps declared to be 
heterosexual due to subjective issues of self-recognition as a person whose orientation is not the one socially considered 
as the norm. Despite the existence of this possibility that cannot be controlled by the researchers, it is reinforced that 
the use of online data collection may have mitigated this potential problem. 

CONCLUSION 

The results showed the significant role played by self-esteem and satisfaction with life in terms of mediating 
severity of the depressive symptoms experienced in the sample under study. 
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