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Depression is one of the most frequent mental health disorders in college students
and variations according to social and economic factors have been reported, however,
whether social and economic variations also exist in subthreshold depression is still
unknown, especially during the COVID-19 pandemic. The aim of this study was to
estimate the prevalence of subthreshold depressive episode (SDE) and major depressive
episode (MDE) and to examine the association between social and economic factors
with SDE and MDE in undergraduate students during the COVID-19 pandemic. The
participants were 1,577 college students from a university in the south of Chile (64.6%
females, 22 years old on average). The participants took an online survey in November
2020 which collected information about social and economic variables, depressive
symptoms, and perceived social support. Bivariate and multinomial logistic regression
analysis were used. The results showed a high prevalence of SDE (14.3%) and MDE
(82.3%) in the sample. Belonging to a social group and perceiving positive social support
were the only variables examined that were associated with SDE. Instead, female sex,
poorer quintiles, living with other relatives but not parents, economic difficulties due to the
pandemic, being a parent, and perceiving positive social support were associated with
MDE. Subthreshold and threshold depressive symptoms are frequent in college students,
and associations with social and economic factors differ according to the level of such
symptoms. These results should be considered in the development of tailored preventive
and early interventions for depression in college students.
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INTRODUCTION

Depressive disorders in youth are an important public health
concern, ranking fourth among the leading causes of disability-
adjusted life-years in the 10-24 age group (1). In college students,
depression is one of the most frequent mental health disorders,
with a weighted mean prevalence of 30.6%, higher than in the
general population (2). Recent data from college students from
eight countries showed a lifetime prevalence of major depressive
episode (MDE) of 21.2% and a 12-month prevalence of 18.5% (3).

Subthreshold depression is characterized by the presence of
clinically significant depressive symptoms, which fall short of
the criteria for major depressive disorder (4). There is still no
consensus in the literature on the definition of subthreshold
depression, for example, regarding the impairment, number,
and duration of symptoms (4-6). Various concepts have been
used to refer to the same phenomenon (e.g., subsyndromal,
subclinical, minor, or mild depression) (5, 6). Despite the
differences in definition, it has been observed that people with
subthreshold depression possess higher chances of developing
major depressive disorder (4, 7) as well as other psychiatric
disorders such as anxiety or disruptive disorders (8) and suicidal
ideation (9). In the general population, subthreshold depression
has been associated with an increased risk of mortality (10) and
has considerable economic costs, approaching those of major
depression (11). Although subthreshold depression is less severe
than major depression, its high prevalence makes its impact on
public health an important concern (10, 12).

Regarding the social and economic factors associated with
depression in the university population, it has been reported that
maintaining positive family relationships, having the possibility
of sharing problems with others (13), enjoying strong social
support (14), and not having problems with friends (15)
are negatively associated with depression. In contrast, gender,
economic variables, age, and ethnicity show inconsistent results.
Some studies report that women show higher levels of depression
(15-18), while other studies have found no gender differences
(13, 19-22). Similarly, some studies have found that students
from families with a lower income (19, 20), lower socioeconomic
status (15), lower parental education (20), housing problems,
and larger family size (16) have more depressive symptoms.
In contrast, other studies have not found any differences by
economic income (13, 15, 22) or parental education (15).
Regarding ethnicity, Liu et al. (17) found lower odds of
depression in Hispanic, Black, and Asian students, whereas other
studies have not found an association between ethnicity and
depression (20). Regarding age, studies have reported higher
levels of depression in older students (17, 20, 22), while others
have observed no differences by age (15, 19, 21). Differences
in the measurement of depression could partially explain the
above inconsistencies, however, some differences may be related
to the level of depressive symptoms, such that some social and
economic variables could have a differential impact according
to the severity of depression, which may not be captured in
previous studies.

In this context, the COVID-19 pandemic has had a significant
impact on the mental health of the population, especially

adolescents and young people (23). Depression symptoms,
anxiety, and sleeping issues have been shown to be the
most frequent in university students (24, 25). Specifically
for depression, recent meta-analyses indicate a prevalence
of 30 to 37% among university students (24, 26-28). Also,
differences in prevalence have been found in connection with
geographical area, financial situation, and living arrangements
(24). Inconsistent results have been found regarding the
sex/gender variable (27). In addition, the month of data collection
and geographical region were determined to be significant
moderators of the prevalence (27). Perceived social support,
one of the most frequently studied variables, exhibits an
inverse association with depression among students (e.g., (29)).
Furthermore, the effects of the pandemic have also been found to
increase subthreshold depression in the general population (30)
and children (31). To the best of our knowledge, no data are
available on subthreshold depression in college students during
the pandemic.

In this regard, to understand the impact of COVID-19 on
the mental health of university students, authors have suggested
exploring its intensity in connection with social and economic
factors in various geographical areas (24). Thus, the aim of
this study was to estimate the prevalence of subthreshold
depressive episode (SDE) and major depressive episode and to
examine the association between social and economic factors
with SDE and MDE in undergraduate students during the
COVID-19 pandemic.

METHODS

Participants

All undergraduate students of the Universidad Austral de Chile
were invited to participate (N = 17,720), of whom 1,850 took
the online survey (response rate = 10.4%). Students who were
not currently taking courses and who did not have complete
information on the study variables were excluded from the
sample (n = 273), reducing the number of participants to
1,577 undergraduate students. The sample consisted of 1,018
females (64.6%) and 559 males (35.4%) with a mean age of 22.0
years (SD = 3.1, range = 17-49).

Measures

Patient Health Questionnaire (PHQ-9) (32). The PHQ-9 is a 9-
item self-report instrument that assesses depressive symptoms
according to criteria set out in the Diagnostic and Statistical
Manual of Mental Disorders-IV. It has a 4-point ordinal response
scale ranging from 0 = not at all to 3 = nearly every day.
For this study, the Spanish-language version for the Chilean
population performed by Baader et al. (33) was used, which has
shown adequate levels of reliability and concurrent validity with
other measures of depression. In the sample, the PHQ-9 scores
had an internal consistency of a = 0.88. The algorithm used in
previous studies (34, 35), which resembles the diagnostic criteria
for major depressive disorder of the DSM-5 (36), was used to
determine the presence of SDE and MDE. Operationally, SDE
diagnosis was assigned to students who responded more than
half the days (2) and nearly every day (3) in no less than two
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and no more than four items of the PHQ-9, of which at least
one should be item 1 (depressed mood) or 2 (anhedonia), the
core symptoms of depression. MDE diagnosis was assigned to
students who responded more than half the days (2) and nearly
every day (3) in five or more items of the PHQ-9, of which at least
one should be item 1 or 2. For both diagnosis criteria, SDE and
MDE, item 9 was considered present if the respondent’s answer
ranged from several days (1) to nearly every day (3), according
to the diagnostic algorithm of the instructional manual of the
PHQ-9 (37).

The Functional Social Support Questionnaire (Duke-UNC-
11) (38). This is an 11-item self-report instrument that assesses
perceived social support in two dimensions: confidant support
(the possibility to discuss and share important matters with a
confidant) and affective support (such as emotional support and
caring). It has a 5-point ordinal response scale ranging from
1 = as much as I would like to 5 = much less than I would
like. In this study, the total score was used, which is obtained
by adding up the scores for each item and which ranges from
11 to 55 points. Lower scores indicate poorer perceived social
support. The Spanish-language version adapted for the Chilean
population was used (39). The Duke-UNC scores had an internal
consistency of & = 0.90 in this sample.

Social and Economic Variables. In addition to the instruments
mentioned above, a self-report questionnaire was included to
collect information on sociodemographic, social, and economic
variables. The variables included were sex (0 = male, 1 = female),
age (in years, recoded as 1 = 17-19, 2 = 20-24, and 3 = 25 or
more), indigenous ethnicity (0 = no, 1 = yes), lives with (1 =
mother, father, or both, 2 = other family members, 3 = other),
parenthood (0 = no, 1 = yes), economic quintile (from I to V),
economic difficulties due to the COVID-19 pandemic (0 = no, 1
= yes), inadequate study conditions (0 = no, 1 = yes), and social
group membership (e.g., volunteer, religious, sports, political or
artistic group, among others) (0 = no, 1 = yes). Economic
quintile is the distribution of per capita family income of the
population divided into five equal parts. Quintile I is composed
of the bottom 20% of the population in terms of income, while
quintile V is composed of the top 20% (40).

Procedure

The study was approved by the Scientific Ethical Committee on
Human Research of the Faculty of Medicine of the Universidad
Austral de Chile. The survey was administered during November
2020, which coincided with the beginning of a quarantine
period in the city. Students gave their informed consent to
participate in the study. The survey was conducted online
through the University’s educational platform. After completing
the survey, students received information about their results in
an automatically generated report, along with recommendations
for improving their mental health and information about mental
health services in more severe cases.

Analysis

The characteristics of the sample were described by percentages
for the categorical variables and by mean and standard deviation
for the continuous variable. Prevalence of SDE and MDE were
estimated for the full sample and according to the study variables.

Statistically significant differences were estimated using the
%2 test. Additionally, differences in perceived social support
scores according to diagnosis criteria were examined by one-way
ANOVA. Multinomial logistic regression was used to examine
social and economic factors related to SDE and MDE. The
dependent variable was the diagnosis criteria for depression: No
depression (ND), SDE and MDE, with ND being the reference
group. The independent variables were sex, age, indigenous
ethnicity, lives with, parenthood, economic quintile, economic
difficulties due to the COVID-19 pandemic, inadequate study
conditions, social group membership, and perceived social
support. All the independent variables examined were entered
simultaneously into the regression model in order to observe the
effects of each social and economic factor adjusted for the effect
of the other independent variables. Relative risk ratios (RRR)
were reported for each independent variable in the multinomial
logistic model. The analyses were carried out using Stata 16.

RESULTS
Characteristics of the Sample

The characteristics of the sample are shown in the second column
of Table 1 (Total column). The participants were mostly females
aged 20 to 24 years. Approximately one fifth of the students
reported having indigenous ethnicity and most of them reported
living with one or both parents and had no children. More than
half of the students belonged to the poorest quintiles of the
population. Only two students belonged to quintile I, so they
were grouped together with quintile II. Half reported economic
difficulties due to the COVID-19 pandemic and about one-third
reported inadequate conditions for studying. About a quarter of
the students participated in some social group and their mean
perceived social support scores was 37.2 points.

Prevalence of SDE and MDE

The prevalence of SDE and MDE were 14.3 and 32.3%,
respectively (Table 1). Statistically significant differences in
prevalence were observed according to sex, lives with, economic
quintile, economic difficulties due to the COVID-19 pandemic,
inadequate study conditions, and belonging to a social group. The
prevalence of MDE was higher in the following groups: females,
students who did not live with their parents, who belonged
to the lowest economic quintiles, who reported economic
difficulties due to the pandemic, who reported inadequate study
conditions, and who did not belong to a social group. In
contrast, the prevalence of SDE in relation to each variable was
close to that observed in the full sample, except for those who
belonged to quintile V (highest income group), who showed
a higher prevalence of SDE and a lower prevalence of MDE.
No statistically significant differences were observed according
to age, indigenous ethnicity, or parenthood, although a slightly
higher percentage of MDE was observed in students between 20
and 24 years of age, of indigenous ethnicity, and those who were
parents. Additionally, it was observed that participants with SDE
and MDE had lower perceived social support scores (p < 0.001),
with the lowest scores of the three groups being those of the
students with MDE.
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TABLE 1 | Prevalence of SDE and MDE by social and economic factors.

Total ND SDE MDE p-value
(n =1,577) (n =842) (n = 226) (n = 509)
Total 100 53.4 14.3 32.3 —
Sex <0.001
Male 35.4 60.6 13.6 25.8
Female 64.6 49.4 14.7 35.9
Age 0.447
17-19 21.6 56.3 12.9 30.8
20-24 61.4 51.6 14.8 33.6
25 years or more 16.9 56.2 14.6 29.2
Indigenous ethnicity 0.316
No .7 54.0 14.7 31.3
Yes 22.3 51.4 13.1 35.5
Lives with 0.008
Mother, father, or both 70.3 56.2 13.9 29.9
Other family members 15.5 45.9 14.3 39.8
Other 14.3 47.6 16.4 36.0
Parenthood 0.464
No 96.4 53.1 14.4 32.5
Yes 3.6 61.4 12.3 26.3
Economic quintile <0.001
-l 52.5 52.7 12.8 34.5
Il 231 50.4 14.8 34.8
v 13.6 52.8 15.0 32.2
\ 10.8 64.1 20.0 15.9
Economic difficulties due to COVID-19 <0.001
No 49.4 60.5 16.0 23.5
Yes 50.6 46.5 12.7 40.9
Inadequate study conditions <0.001
No 63.9 57.8 16.0 27.2
Yes 36.1 45.5 13.2 41.3
Social group membership 0.002
No 73.7 50.8 15.5 33.7
Yes 26.3 60.7 111 28.2
Perceived social support* 37.2 +10.4 40.2 + 9.6 36.3 +9.7 32.5+10.3 <0.001

ND, No depression; SDE, Subthreshold depressive episode; MDE, Major depressive episode.

“Mean and standard deviation.

Social and Economic Factors Associated
With SDE and MDE

Table 2 shows the results of the multinomial regression model
that accounts for the social and economic factors associated with
SDE and MDE. Regarding the variables associated with SDE
using ND as reference, respondents affiliated with a social group
exhibit a 39% reduction in relative risk (RR) for SDE; also, for
each point on the perceived social support scale, there is a 4%
reduction in the RR for SDE, keeping constant the other social
and economic variables of the model. The rest of the variables
did not exhibit a statistically significant relationship with SDE.
Regarding the variables associated with MDE using ND as
reference (Table 2), females had a 52% increase in the RR for
MDE, living with other relatives (with respect to living with one
or both parents) led to a 57% increase in the RR for MDE, those
who had economic difficulties due to the pandemic had a 73%

increase in the RR for MDE, and those from poorer quintiles
(with respect to the richest quintile) were between 1.65 and 2.38
more likely to have MDE, controlling for the other variables in
the model. On the other hand, those who were parents had a 44%
reduction of the RR for MDE, and for every point in the scale of
perceived positive social support there was a 7% reduction in the
RR for MDE, keeping the other variables in the model constant.
Perceived social support was the only variable related to both
SDE and MDE. Age, indigenous ethnicity, and having inadequate
study conditions were not associated with either SDE or MDE.

DISCUSSION

The aim of this study was to estimate the prevalence of SDE
and MDE and to examine how social and economic factors
relate to SDE and MDE in undergraduate students during the
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TABLE 2 | Social and economic factors associated with SDE and MDE.

SDE MDE
(n = 226) (n = 509)
RRR 95% CI p-value RRR 95% CI p-value

Female (ref = male) 1.33 0.97-1.84 0.077 1.62 1.17-1.97 0.002
Age (ref = 25 years or more)

17-19 0.82 0.49-1.39 0.460 1.02 0.67-1.56 0.910

20-24 1.04 0.68-1.60 0.852 1.27 0.89-1.80 0.189
Indigenous ethnicity (ref = no) 0.98 0.67-1.43 0.923 1.07 0.80-1.42 0.647
Lives with (ref = mother, father, or both)

Other family members 1.34 0.87-2.07 0.190 1.57 1.12-2.19 0.009

Other 1.49 0.96-2.31 0.077 1.39 0.97-1.99 0.073
Parenthood (ref = no) 0.63 0.26-1.53 0.310 0.44 0.22-0.89 0.023
Economic quintile (ref = V)

=l 0.66 0.41-1.05 0.078 1.65 1.01-2.68 0.046

Il 0.83 0.50-1.38 0.466 1.98 1.18-3.32 0.010

v 0.92 0.53-1.62 0.780 2.38 1.37-4.15 0.002
Economic difficulties due to COVID-19(ref = no) 0.96 0.69-1.31 0.777 1.73 1.356-2.23 < 0.001
Inadequate study conditions (ref = no) 0.97 0.70-1.37 0.881 1.24 0.96-1.61 0.101
Social group membership (ref = no) 0.61 0.43-0.89 0.009 0.76 0.58-1.01 0.058
Perceived social support 0.96 0.94-0.97 < 0.001 0.93 0.92-0.94 < 0.001

SDE, Subthreshold depressive episode; MDE, Major depressive episode; RRR, relative risk ratio; Ref, reference category for categorical variables.

COVID-19 pandemic. First, it was observed that almost half of
the students met criteria for either SDE or MDE, with MDE
being more frequent. A higher prevalence of MDE was observed
particularly in females, students who did not live with their
parents, who belonged to the lowest economic quintiles, who
reported economic difficulties due to the pandemic, who reported
inadequate study conditions, and who did not belong to a social
group. In contrast, a higher prevalence of SDE and a lower
prevalence of MDE was observed in those belonging to the
economic quintile V (highest income group).

Our data indicate a prevalence of depression during the
pandemic similar to that reported in multiple meta-analyses
(24, 26-28). Globally, it can be asserted that the pandemic
has worsened the mental health of university students (27).
Nevertheless, it is worth bearing in mind the heterogeneity
in depression levels among countries (41). Thus, students in
countries such as Turkey have exhibited a major impact (42),
unlike those in Sweden, for instance, where rates stayed relatively
stable (43). Specifically, in Chile, authors have observed an
increase in depressive symptomatology relative to prior research,
especially among young population (44). Similar results have
been reported for other countries in the region (e.g., (45,
46)). As for subthreshold depression, we found no specific
references covering the situation of university students during the
pandemic. Nevertheless, a Pre-pandemic study in China reported
levels higher than those found in this study (47) but similar to
those reported by Chilean adolescents (34).

Second, differences were found in how social and economic
factors relate to the level of depressive symptoms. Belonging to a
social group and perceiving positive social support were the only

variables that had a negative association with SDE, controlling
for the other social and economic variables. Instead, female
sex, poorer quintiles, living with relatives other than parents,
and economic difficulties due to the pandemic were positively
associated with MDE, while being a parent and perceived positive
social support were negatively associated with MDE. These
results are partly in line with previous studies, before and
during COVID-19, which showed a relation between social and
economic factors and depression (14-21, 24, 26, 48) but expand
on what has been reported in the literature by showing differences
in the association according to the level of depressive symptoms.

Contrary to expectations, the results showed an inverse
gradient in the association between income quintile and MDE.
We believe that this result could be an effect of the consequences
of the pandemic on family income, since by July 2020, 59.4%
of households had seen their income decrease and 30.1%
of the respondents had lost their jobs due to the pandemic
(49), but public policies to help families economically initially
focused on the people with the lowest income, with benefits
being subsequently extended to the most vulnerable 80% of the
population (i.e., quintiles I to IV) (50).

Specifically perceived social support was the only variable
related to both SDE and MDE. This variable has been
instrumental in reducing the impact of the COVID-19 pandemic
on the mental health of university students (29, 48, 51). Also,
regarding subthreshold depression, the participants who were
affiliated to a social group exhibited less SDE, which is a novel
finding. Thus, belonging to a social group can probably enable
students to establish social networks with peers, which, in the
presence of subclinical depressive symptoms, can enhance their

Frontiers in Public Health | www.frontiersin.org

May 2022 | Volume 10 | Article 893483


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Langer et al.

Social and Economic Factors

psychological wellbeing during a pandemic. The fact that social
group membership was associated with SDE but not with MDE
may suggest that at higher symptom severity group membership
alone is not a factor that in itself acts as a buffer for MDE. Thus,
the social support resources that students with MDE may be
needed as a protective element would be based on the perception
of effective social support rather than group membership per se.

One of the main limitations of this study is its cross-sectional
design, which does not make it possible to establish causal
relationships between the variables. Also, the response rate
obtained and the fact that the sample is from only one university
in southern Chile probably means that the results are not
representative of the entire university population at the national
or regional level. However, the response rate is within the range of
response rates (between 7 and 17%) obtained in previous studies
using online surveys with university students (3). Furthermore,
in this study, the PHQ-9 was used to classify students into ND,
SDE, and MDE groups as in previous studies (34, 35), however,
this instrument does not offer sufficient grounds for a diagnosis
and does not take into consideration the possible impairment
caused by the symptoms, so the categories account for the
presence of a set of symptoms that occur at a specific time and do
not constitute a clinical diagnosis (37). Considering that we did
not use a random sampling and that the prevalence of depression
may vary according to the time at which the assessment was
taken, population differences and instruments used, comparisons
between countries should be made with caution.

The results presented confirm that MDE interventions in
university settings must consider students’ social and economic
characteristics. In addition, they support that MDE and
SDE prevention must not only target the most economically
vulnerable students. Indeed, it is the wealthiest group that
exhibited the most SDE, while the poorest 80% of students
(quintiles I-IV) exhibited the most MDE. Also, in this context,
offices of students’ affairs must prioritize initiatives that promote
social relationships and institutional support networks in settings
that go beyond the merely academic. Specifically, our findings
suggest that young people’s participation in social groups could
operate as a buffer against SDE. SDE exhibited no differences

REFERENCES

1. GBD 2019 Diseases and Injuries Collaborators. Global burden of 369
diseases and injuries in 204 countries and territories, 1990-2019: a systematic
analysis for the Global Burden of Disease Study 2019. Lancet. (2020)
396:1204-22. doi: 10.1016/S0140-6736(20)30925-9

2. Ibrahim AK, Kelly SJ, Adams CE, Glazebrook C. A systematic review of
studies of depression prevalence in university students. J Psychiatr Res. (2013)
47:391-400. doi: 10.1016/j.jpsychires.2012.11.015

3. Auerbach RP, Mortier P, Bruffaerts R, Alonso J, Benjet C, Cuijpers P, et
al. WHO world mental health surveys international college student project:
prevalence and distribution of mental disorders. J Abnorm Psychol. (2018)
127:623-38. doi: 10.1037/abn0000362

4. Cuijpers P, Smit F. Subthreshold depression as a risk
for major depressive disorder: a systematic review of prospective
studies. Acta Psychiatr Scand. (2004) 109:325-31. doi: 10.1111/j.1600-
0447.2004.00301.x

indicator

in connection with the variables examined, thus, subthreshold
symptoms during that period were common to all groups,
encouraging to explore other variables that might be found to
be linked to subthreshold depression in the future; and also to
explore which possible dimensions of perceived social support
are related to different levels of depressive symptoms.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT
The  studies  involving  human  participants  were
reviewed and approved by Comité de Etica de Ia

Universidad Austral de Chile. The participants provided

their ~written informed consent to participate in
this study.
AUTHOR CONTRIBUTIONS

AL, RV, JS, ZA, and TB were involved in the study conception.
AL and MC were involved in the study design. MB-C, CC-N,
MC-M, BG-C, and CH-P were involved in the extraction of data.
MC was involved in data analysis. AL and MC were involved in
the interpretation of findings and writing of the manuscript. All
authors participated in the review of the manuscript, provided
critical revisions, and gave the final approval of the version to
be published.

FUNDING

AL and MC were partially funded by ANID-Millennium
Science Initiative Program-NCS2021_081 and ICS13_005.
MC received funding from ANID/PFCHA/DOCTORADO
NACIONAL/2019-21190859. RV was partially funded by
Centro Nacional de Inteligencia Artificial CENIA, FB210017,
BASAL, ANID.

adolescence:
(2013)

5. Bertha EA, Balazs J. Subthreshold depression in
a  systematic review. Eur Child  Adolesc  Psychiatry.
22:589-603. doi: 10.1007/s00787-013-0411-0

6. Rodriguez MR, Nuevo R, Chatterji S, Ayuso-Mateos JL. Definitions and
factors associated with subthreshold depressive conditions: a systematic
review. BMC Psychiatry. (2012) 12:181. doi: 10.1186/1471-244X-12-181

7. Lee YY, Stockings EA, Harris MG, Doi SAR, Page IS, Davidson, et al. The
risk of developing major depression among individuals with subthreshold
depression: a systematic review and meta-analysis of longitudinal cohort
studies. Psychol Med. (2019) 49:92-102. doi: 10.1017/S0033291718000557

8. Johnson ]G, Cohen P, Kasen S. Minor depression during adolescence and
mental health outcomes during adulthood. Br J Psychiatry. (2009) 195:264-
5. doi: 10.1192/bjp.bp.108.054239

9. Cukrowicz KC, Schlegel EF, Smith PN, Jacobs MP, van Orden
KA, Paukert AL, et al. Suicide ideation among college students
evidencing subclinical ~depression. ] Am  Coll Health. (2011)
59:575-81. doi: 10.1080/07448481.2010.483710

Frontiers in Public Health | www.frontiersin.org

May 2022 | Volume 10 | Article 893483


https://doi.org/10.1016/S0140-6736(20)30925-9
https://doi.org/10.1016/j.jpsychires.2012.11.015
https://doi.org/10.1037/abn0000362
https://doi.org/10.1111/j.1600-0447.2004.00301.x
https://doi.org/10.1007/s00787-013-0411-0
https://doi.org/10.1186/1471-244X-12-181
https://doi.org/10.1017/S0033291718000557
https://doi.org/10.1192/bjp.bp.108.054239
https://doi.org/10.1080/07448481.2010.483710
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Langer et al.

Social and Economic Factors

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Cuijpers P, Vogelzangs N, Twisk ], Kleiboer A, Li ], Penninx BW.
Differential mortality rates in major and subthreshold depression: meta-
analysis of studies that measured both. Br ] Psychiatry. (2013) 202:22-
7. doi: 10.1192/bjp.bp.112.112169

Cuijpers P, Smit F, Oostenbrink J, de Graaf R, Ten Have M, Beekman A.
Economic costs of minor depression: a population-based study. Acta Psychiatr
Scand. (2007) 115:229-36. doi: 10.1111/§.1600-0447.2006.00851.x

Carrellas NW, Biederman J, Uchida M. How prevalent and morbid are
subthreshold manifestations of major depression in adolescents? A literature
review. ] Affect Disord. (2017) 210:166-73. doi: 10.1016/j.jad.2016.12.037
Deb S, Banu PR, Thomas S, Vardhan RV, Rao PT, Khawaja N. Depression
among Indian university students and its association with perceived university
academic environment, living arrangements and personal issues. Asian J
Psychiatry. (2016) 23:108-17. doi: 10.1016/j.ajp.2016.07.010

Wilson KT, Bohnert AE, Ambrose A, Davis DY, Jones DM, Magee M]J.
Social, behavioral, and sleep characteristics associated with depression
symptoms among undergraduate students at a women’s college: a cross-
sectional depression survey, 2012. BMC Women’s Health. (2014) 14:8
doi: 10.1186/1472-6874-14-8

Bostanci M, Ozdel O, Oguzhanoglu NK, Ozdel L, Ergin A, Ergin N, et
al. Depressive symptomatology among university students in Denizli,
Turkey: prevalence and sociodemographic correlates. Croat Med J.
(2005) 46:96-100. Available online at: http://www.cmj.hr/2005/46/1/
15726682.htm

Adewuya AO, Ola BA, Aloba OO, Mapayi BM, Oginni OO. Depression
amongst Nigerian university students. Soc Psychiatry Psychiatr Epidemiol.
(2006) 41:674-8. doi: 10.1007/s00127-006-0068-9

Liu CH, Stevens C, Wong SH, Yasui M, Chen JA. The prevalence and
predictors of mental health diagnoses and suicide among US college students:
Implications for addressing disparities in service use. Depress Anxiety. (2019)
36:8-17. doi: 10.1002/da.22830

Pacheco JPG, Silveira JB, Ferreira RPC, Lo K, Schineider JR, Giacomin
HTA, et al. Gender inequality and depression among medical
students: a global meta-regression analysis. ] Psychiatr Res. (2019)
111:36-43. doi: 10.1016/j.jpsychires.2019.01.013

Bayram N, Bilgel N. The prevalence socio-demographic
correlations of depression, anxiety and stress among a group of
university  students. Soc  Psychiatry  Psychiatr  Epidemiol. ~ (2008)
43:667-72. doi: 10.1007/s00127-008-0345-x

Chen L, Wang L, Qiu XH, Yang XX, Qiao ZX, Yang Y], et al. Depression
among Chinese university students: prevalence and socio-demographic
correlates. PLoS One. (2013) 8:e58379. doi: 10.1371/journal.pone.0058379
Igbal S, Gupta S, Venkatarao E. Stress, anxiety and depression among medical
undergraduate students and their socio-demographic correlates. Indian ] Med
Res. (2015) 141:354-7. doi: 10.4103/0971-5916.156571

Othieno CJ, Okoth RO, Peltzer K, Pengpid S, Malla LO. Depression among
university students in Kenya: prevalence and sociodemographic correlates. J
Affect Disord. (2014) 165:120-5. doi: 10.1016/j.jad.2014.04.070

Racine N, McArthur BA, Cooke JE, Eirich R, Zhu J, Madigan S. Global
prevalence of depressive and anxiety symptoms in children and adolescents
during COVID-19: a meta-analysis. JAMA Pediatr. (2021) 175:1142-
50. doi: 10.1001/jamapediatrics.2021.2482

Deng J, Zhou E Hou W, Silver Z, Wong CY, Chang O, et al
The prevalence of depressive symptoms, anxiety symptoms and sleep
disturbance in higher education students during the COVID-19 pandemic:
a systematic review and meta-analysis. Psychiatry Res. (2021) 301:113863.
doi: 10.1016/j.psychres.2021.113863

Elharake JA, Akbar F Malik AA, Gilliam W, Omer SB. Mental health
impact of COVID-19 among children and college students: a systematic
review. Child Psychiatry Hum Dev. (2022). doi: 10.1007/s10578-021-
01297-1

Batra K, Sharma M, Batra R, Singh TP, Schvaneveldt N. Assessing
the psychological impact of COVID-19 among college students: an
evidence of 15 countries. Healthcare. (2021) 9:222. doi: 10.3390/healthcare90
20222

Zhu J, Racine N, Xie EB, Park ], Watt ], Eirich R, et al. Post-secondary student
mental health during COVID-19: a meta-analysis. Front Psychiatry. (2021)
12:777251. doi: 10.3389/fpsyt.2021.777251

and

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Wang C, Wen W, Zhang H, Ni J, Jiang ], Cheng Y, et al. Anxiety,
depression, and stress prevalence among college students during the COVID-
19 pandemic: a systematic review and meta-analysis. ] Am Coll Health. (2021)
1-8. doi: 10.1080/07448481.2021.1960849

Elmer T, Mepham K, Stadtfeld C. Students under lockdown:
comparisons of students’ social networks and mental health before
and during the COVID-19 crisis in Switzerland. PLoS One. (2020)
15:€0236337. doi: 10.1371/journal.pone.0236337

Liao YH, Fan BE Zhang HM, Guo L, Lee Y, Wang WX, et al. The impact
of COVID-19 on subthreshold depressive symptoms: a longitudinal study.
Epidemiol Psychiatr Sci. (2021) 30:E20. doi: 10.1017/52045796021000044
Yeasmin S, Banik R, Hossain S, Hossain MN, Mahumud R, Salma N,
et al. Impact of COVID-19 pandemic on the mental health of children
in Bangladesh: a cross-sectional study. Child Youth Serv Rev. (2020)
117:105277. doi: 10.1016/j.childyouth.2020.105277

Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of
a brief depression severity measure. ] Gen Intern Med. (2001)
16:606-13. doi: 10.1046/j.1525-1497.2001.016009606.x

Baader T, Molina JL, Venezian S, Rojas C, Farias R, Fierro-Freixenet C, et al.
Validity and utility of PHQ9 (Patient Health Questionnaire) in the diagnosis of
depression in user patients of primary care in Chile. Rev Chil Neuro-Psiquiat.
(2012) 50:10-22. doi: 10.4067/S0717-92272012000100002

Crockett MA, Martinez V, Jiménez-Molina A. Subthreshold depression in
adolescence: gender differences in prevalence, clinical features, and associated
factors. ] Affect Disord. (2020) 272:269-76. doi: 10.1016/j.jad.2020.03.111
Khaled SM. Prevalence and potential determinants of subthreshold and major
depression in the general population of Qatar. ] Affect Disord. (2019) 252:382-
93. doi: 10.1016/j.jad.2019.04.056

American Psychiatric Association. Diagnostic and statistical manual of mental
disorders. 5th ed. In: Author. Washington, DC: Author (2013).

Spitzer RL, Williams JBW, Kroenke K. Instructional Manual: Instruction
for Patient Health Questionnaire (PHQ) and GAD-7 Measures. (nd).
Available online at: https://www.ons.org/sites/default/files/PHQandGAD7_
InstructionManual.pdf

Broadhead WE, Gehlbach SH, Degruy FV Kaplan BH. The Duke-
UNC functional support questionnaire:
social support in family medicine patients.
26:709-23. doi: 10.1097/00005650-198807000-00006
Rivas-Diez R. Apoyo social funcional en mujeres de la poblacién general y
en mujeres maltratadas chilenas. Propiedades psicométricas del Duke-UNC-
11 [Functional social support in women from the general population and in
Chilean battered women. Psychometric properties of the Duke-UNC-11]. Rev
Iberoam Diagn Ev. (2013) 2:9-27. Available online at: https://www.redalyc.
org/pdf/4596/459645436002.pdf

Ministerio de Desarrollo Social. Evolucién y distribucion de ingresos [Evolution
and distribution of income]. (2016). Availabe online at: http://observatorio.
ministeriodesarrollosocial.gob.cl/storage/docs/casen/2015/CASEN_2015_
Ingresos_de_los_hogares.pdf

Ochnik D, Rogowska AM, Kusnierz C, Jakubiak M, Schiitz A, Held M]J,
et al. A comparison of depression and anxiety among university students
in nine countries during the COVID-19 pandemic. J Clin Med. (2021)
10:2882. doi: 10.3390/jcm10132882

Cam HH, Ustuner Top E Kuzlu Ayyildiz T. Impact of the COVID-
19 pandemic on mental health and health-related quality of life
among university students in Turkey. Curr Psychol. (2021) 41:1033-42.
doi: 10.1007/s12144-021-01674-y

Johansson F, Coté P, Hogg-Johnson S, Rudman A, Holm LW, Grotle M, et
al. (2021). Depression, anxiety and stress among Swedish university students
before and during six months of the COVID-19 pandemic: a cohort study.
Scand ] Public Health. (2021) 49:741-9. doi: 10.1177/14034948211015814
Jiménez-Molina A, Duarte FA. Longitudinal nationwide study of
psychological distress during the COVID-19 pandemic in Chile. Front
Psychiatry. (2022) 204:744204. doi: 10.3389/fpsyt.2022.744204
Garcia-Espinosa P, Ortiz-Jiménez X, Botello-Herndndez E, Aguayo-
Samaniego R, Leija-Herrera J, Gongora-Rivera E et al. Psychosocial impact
on health-related and non-health related university students during the
COVID-19 pandemic. Results of an electronic survey. Rev Colomb Psiquiatr.
(2021) 50:214-24. doi: 10.1016/j.rcp.2021.04.008

measurement  for
Med Care. (1988)

social

Frontiers in Public Health | www.frontiersin.org

May 2022 | Volume 10 | Article 893483


https://doi.org/10.1192/bjp.bp.112.112169
https://doi.org/10.1111/j.1600-0447.2006.00851.x
https://doi.org/10.1016/j.jad.2016.12.037
https://doi.org/10.1016/j.ajp.2016.07.010
https://doi.org/10.1186/1472-6874-14-8
http://www.cmj.hr/2005/46/1/15726682.htm
http://www.cmj.hr/2005/46/1/15726682.htm
https://doi.org/10.1007/s00127-006-0068-9
https://doi.org/10.1002/da.22830
https://doi.org/10.1016/j.jpsychires.2019.01.013
https://doi.org/10.1007/s00127-008-0345-x
https://doi.org/10.1371/journal.pone.0058379
https://doi.org/10.4103/0971-5916.156571
https://doi.org/10.1016/j.jad.2014.04.070
https://doi.org/10.1001/jamapediatrics.2021.2482
https://doi.org/10.1016/j.psychres.2021.113863
https://doi.org/10.1007/s10578-021-01297-1
https://doi.org/10.3390/healthcare9020222
https://doi.org/10.3389/fpsyt.2021.777251
https://doi.org/10.1080/07448481.2021.1960849
https://doi.org/10.1371/journal.pone.0236337
https://doi.org/10.1017/S2045796021000044
https://doi.org/10.1016/j.childyouth.2020.105277
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.4067/S0717-92272012000100002
https://doi.org/10.1016/j.jad.2020.03.111
https://doi.org/10.1016/j.jad.2019.04.056
https://www.ons.org/sites/default/files/PHQandGAD7_InstructionManual.pdf
https://www.ons.org/sites/default/files/PHQandGAD7_InstructionManual.pdf
https://doi.org/10.1097/00005650-198807000-00006
https://www.redalyc.org/pdf/4596/459645436002.pdf
https://www.redalyc.org/pdf/4596/459645436002.pdf
http://observatorio.ministeriodesarrollosocial.gob.cl/storage/docs/casen/2015/CASEN_2015_Ingresos_de_los_hogares.pdf
http://observatorio.ministeriodesarrollosocial.gob.cl/storage/docs/casen/2015/CASEN_2015_Ingresos_de_los_hogares.pdf
http://observatorio.ministeriodesarrollosocial.gob.cl/storage/docs/casen/2015/CASEN_2015_Ingresos_de_los_hogares.pdf
https://doi.org/10.3390/jcm10132882
https://doi.org/10.1007/s12144-021-01674-y
https://doi.org/10.1177/14034948211015814
https://doi.org/10.3389/fpsyt.2022.744204
https://doi.org/10.1016/j.rcp.2021.04.008
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Langer et al.

Social and Economic Factors

46.

47.

48.

49.

50.

Lopes AR, Nihei OK. Depression, anxiety and stress symptoms in
Brazilian university students during the COVID-19 pandemic: Predictors
and association with life satisfaction, psychological well-being and coping
strategies. PLoS One. (2021) 16:€0258493. doi: 10.1371/journal.pone.0258493
Jiang L, Wang Y, Zhang Y, Li R, Wu H, Li C, et al. The reliability
and validity of the center for epidemiologic studies depression scale
(CES-D) for Chinese university students. Front Psychiatry. (2019)
10:315. doi: 10.3389/fpsyt.2019.00315

Wathelet M, Duhem S, Vaiva G, Baubet T, Habran E, Veerapa E, et al.
Factors associated with mental health disorders among university students in
France confined during the COVID-19 pandemic. JAMA Netw Open. (2020)
3:€2025591. doi: 10.1001/jamanetworkopen.2020.25591

Ministerio de Desarrollo Social y la Familia. Encuesta social COVID-
19. Resumen Principales Resultados [COVID-19 Social Survey. Summary
of Main Results]. (2020). Available http://observatorio.
ministeriodesarrollosocial.gob.cl/storage/docs/covid19/RESUMEN_
Encuesta_Social_Covid-19_03.09.2020.pdf

Montt G, Ordoénez E Silva LI, Velasco JJ. Chile. Impacto de la COVID-19
sobre los mercados de trabajo y la generacion de ingresos [Chile. Impact
of COVID-19 on labor markets and income generation]. Organizacion
Internacional del Trabajo. (2020). Available online at: https://www.ilo.org/
wemsp5/groups/public/---americas/- - -ro-lima/- - - sro- santiago/documents/
publication/wcms_761863.pdf

online at:

51. Yin Y, Yang X, Gao L, Zhang S, Qi M, Zhang L, et al. The association
between social support, COVID-19 exposure, and medical students’
mental health. Front Psychiatry. (2021) 12:555893. doi: 10.3389/fpsyt.2021.
555893

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Langer, Crockett, Bravo-Contreras, Carrillo-Naipayan, Chaura-
Marié, Gémez-Curumilla, Henriquez-Pacheco, Vergara, Santander, Antiinez and
Baader. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (CC BY). The use, distribution or reproduction in
other forums is permitted, provided the original author(s) and the copyright owner(s)
are credited and that the original publication in this journal is cited, in accordance
with accepted academic practice. No use, distribution or reproduction is permitted
which does not comply with these terms.

Frontiers in Public Health | www.frontiersin.org

May 2022 | Volume 10 | Article 893483


https://doi.org/10.1371/journal.pone.0258493
https://doi.org/10.3389/fpsyt.2019.00315
https://doi.org/10.1001/jamanetworkopen.2020.25591
http://observatorio.ministeriodesarrollosocial.gob.cl/storage/docs/covid19/RESUMEN_Encuesta_Social_Covid-19_03.09.2020.pdf
http://observatorio.ministeriodesarrollosocial.gob.cl/storage/docs/covid19/RESUMEN_Encuesta_Social_Covid-19_03.09.2020.pdf
http://observatorio.ministeriodesarrollosocial.gob.cl/storage/docs/covid19/RESUMEN_Encuesta_Social_Covid-19_03.09.2020.pdf
https://www.ilo.org/wcmsp5/groups/public/---americas/---ro-lima/---sro-santiago/documents/publication/wcms_761863.pdf
https://www.ilo.org/wcmsp5/groups/public/---americas/---ro-lima/---sro-santiago/documents/publication/wcms_761863.pdf
https://www.ilo.org/wcmsp5/groups/public/---americas/---ro-lima/---sro-santiago/documents/publication/wcms_761863.pdf
https://doi.org/10.3389/fpsyt.2021.555893
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

	Social and Economic Factors Associated With Subthreshold and Major Depressive Episode in University Students During the COVID-19 Pandemic
	Introduction
	Methods
	Participants
	Measures
	Procedure
	Analysis

	Results
	Characteristics of the Sample
	Prevalence of SDE and MDE
	Social and Economic Factors Associated With SDE and MDE

	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	References


