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ABSTRACT

Objective: Psychiatric disorders, such as depression and anxiety, can hinder academic
performance among college-age individuals. Participants: Mental health among college
students is a growing public health concern, with some scholars describing collegiate mental
health as a crisis (Chen et al., Psychiatr Serv. 2019;70(6):442-449). Methods: This study analyzes
data from four annual administrations of the American College Health Association (ACHA)'S
NCHA (n=117,430). Results: Overall, anxiety and depression were the most common
conditions, at 9.2% and 8.7%, respectively. Of students reporting the focal symptom, 17.87%
were treated for depression and 12.91% were treated for anxiety. Compared to not-treated
students, diagnosed only students, had significantly lower grade averages, with effect sizes
of —0.30 and —0.20 for depression and anxiety, respectively. Conclusions: Given the prevalence
of depression and anxiety among college-aged students, continued research into help seeking
behaviors and their effects on outcomes like grade average is an essential part of
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understanding the toll these disorders take.

Sixteen million Americans report living with major
depression and, even more alarming, are the 42 million
Americans who report living with an anxiety disorder
in any given year,? with nearly 75% experiencing their
first episode by age 22.° Mental illness can lead to
impaired daily functioning; the Global Burden of Disease
Study found that depression was the leading cause of
disability in the world (as cited in Turner etal.?). The
transition to college is associated with a plethora of
changes, including shifts in appetite, concentration, and
depression.”> There is a demonstrated relatively high prev-
alence of mental health problems for college students.®
NAMI also reports that one-half of all chronic mental
illnesses will present by the age of 14 and 75% present
by the age of 24.2 Early development of mental illnesses,
such as depression and anxiety, highlight the importance
of early intervention, particularly prior to a stressful time
like college.

Depression and anxiety are on the rise among US
collegians.”!® College students are experiencing unprec-
edented levels of distress that have direct impacts on
their mental health.” Roughly 10% of university college
students have been diagnosed or treated for depression
within the last 12 months in the US.> The rate of depres-
sion diagnoses among collegians is growing, with an

increase in prevalence from 10% to 15% from 2000 to
2006.> Depression is one of the main causes of poor
academic outcomes for collegians'% in fact, depression
is a central factor for college dropout decisions.!! There
is a strong literature base demonstrating the increase of
depression and other psychopathology among US college
students over the past 50years.!! Psychiatric disorders,
such as depression and anxiety, among college-age indi-
viduals can hinder academic attendance and
completion.!>-16

Anxiety, also rampant among college-age students, is
a common co-morbidity among individuals with depres-
sion.* In a 2012 NAMI college student survey on mental
health, depression was the top primary mental illness
diagnosis at 27%; 11% of college students reported anx-
iety as their primary mental health diagnosis.!® National
studies of college students such as the ACHA National
College Health Assessment (NCHA) illuminate these
general mental health prevalence trends. NCHA data
from Fall 2008 indicated that 31% of collegians have felt
so depressed that it was difficult to function within the
past 12months, yet only 10% received counseling.!!
According to the 2016 NCHA, 17% of students were
diagnosed or treated for anxiety and 14% were diagnosed
or treated for depression.®!” Significant work in the area
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of student depression has been undertaken by Eisenberg
and colleagues’ annual Healthy Minds Web-based survey,
however, their work is limited to 26 campuses and
focuses more on healthcare use rather than psychological
symptoms or diagnoses.! Further, the 2008 ACHA NCHA
results found that depression and anxiety were among
the top 10 factors that impeded academic performance
in the past 12 months; stress is rated number one. Stress
is particularly important as it “precipitates the onset or
recurrence of psychiatric disorders”!® Similar to depres-
sion, overwhelming anxiety is reported from nearly 18%
of college students.!® Also, noteworthy of the ACHA-
NCHA (2008) is that females were found to report
higher percentages of stress, depression, and anxiety than
males. Depression, anxiety, and stress have such profound
effects upon students that in-depth research is needed
to help future students.?

Research has established that gender differences—in
addition to their mental health issues—may impact aca-
demic performance among college-age students.*!* A
2012 NAMI survey discovered females are twice as likely
to report depression in their lifetime compared to males.
Female gender roles are associated with help-seeking
behavior; females are more likely than males to seek
treatment for depression.’” NAMI hypothesizes that this
fact may be due to a female’s comfort level in disclosing
needs related to their mental health.'”® Mahmoud and
colleagues cited research stating similar differences
between gender and anxiety levels, with females more
frequently reporting unhealthy coping strategies.?

The experiences of students of color are vastly under-
studied in mental health research,® with existing research
on collegiate mental illness being limited and inconsis-
tent.° There is a significant gap in the literature inves-
tigating mental health diagnoses and more severe
symptoms for minority students.” Few studies have exam-
ined differences in symptoms and diagnoses by racial
and ethnic backgrounds.! Despite a plethora of research
among undergraduate students, is it unclear if differences
exist in mean level depression symptoms of US collegians
of different racial groups; further, there is conflicting
evidence in the consideration of Black, Hispanic, and
white students’ mental health prevalence.?!-%3

Some studies posit that students of color experience
a higher prevalence of depression and anxiety, while
others say that symptoms do not vary across racial/ethnic
groups.!®112021 For American Indian college students,
depression is among the most common mental health
concerns, second only to suicide and alcoholism.?*
Similarly, in a study evaluating ethnic minority groups’
perception of mental health stigma, African American,
Asian American, and Hispanic/Latinx students reported
increased levels of psychiatric distress.”® According to
the Spring 2015 NCHA data, minority students experi-
enced lower rates of symptoms and diagnoses when
compared to white students, with a few exceptions.! One
of the exceptions include that multiracial and Asian/

Pacific Islanders were more likely to report feeling hope-
lessness, depression, and overwhelming anger.!
Additionally, Black and Hispanic students had lower rates
of diagnoses when compared to white students.'

Cokley and colleagues suggested that health disparities
between minority populations and whites can partially
be explained by experiences of discrimination.?® Hwang
and Goto found that racial discrimination is associated
with negative mental health outcomes including psychi-
atric distress, suicidal ideation, anxiety, and depression
among Asian and Hispanic/Latinx college students.?” For
African American, Asian American, and Hispanic/Latinx
students, perceived discrimination has been found to be
associated with increased perceived stigmatization of
help-seeking behaviors among a sample of racial and
ethnic minority college students.?

Several explanations have emerged to explain mental
health treatment disparities across racial/ethnic groups,
including possible relations to socioeconomic status
(SES), parental education, discrimination and cultural
beliefs or stigma.!?? Cultural factors play a substantial
role across the experience, presentation, and treatment
of mental health issues for ethnic minority students.*
For example, cross-cultural presentations of depression
symptoms vary, such as the Asian concept of “loss of
face”®® Additional factors impact various groups, such
as the impact of historical trauma on depression and
suicide prevalence for American Indian
populations.3!:3

Despite the established prevalence and risk, college
students do not always seek treatment.* Limited research
is available that examines access and use of mental health
services, especially among minority students.” The fre-
quency and severity of mental health problems are
steadily increasing yet students are not seeking psychi-
atric help.”® From the National Epidemiological Study
on Alcohol and Related Conditions, Blanco and col-
leagues found that 50% of students diagnosed with a
mood disorder and over 80% of students diagnosed with
an anxiety disorder did not access treatment.'® Not seek-
ing treatment can lead to maladaptive coping, such as
substance use,'*!*3* which can further decrease the like-
lihood of academic completion.®®

Despite experiencing greater distress, ethnic minority
students underutilize mental health services more than
white students and hold less favorable attitudes toward
seeking professional help.?>%* Existing literature states
that students of color are less likely to access mental
health treatment.!2*3738 Lipson and colleagues examined
43,375 collegians from 60 institutions from 2012-2015
and found that treatment use was lower among students
of color (Black, Latinx, Asian, and Arab), with Asian
students having the lowest treatment prevalence.?’ Several
studies report that Asian, Black, and Hispanic students
are less likely to receive treatment for mental illness
when compared to whites.!'**-*! In a study of 589 under-
graduates from 2007-2009, no differences in depression



symptoms were found across racial groups.!! Of those
reporting high levels of depression symptoms, nearly
71% did not get any mental health treatment within the
previous 12months.!! White students were 3.7 times
more likely to get mental health treatment within the
prior 12months.!! In a study of over 40,000 undergrad-
uates across 60 institutions, Lipson and colleagues found
that diagnoses, medication use, and therapy were less
prevalent among students of color than white students.?

College campuses are an important point of interven-
tion and mark, for many, the transition from adolescence
to adulthood.’® Undergraduates typically range from
18-24years of age, a range known as emerging adult-
hood, defined as a marked period of transition between
late adolescence and adulthood.* While this transition
is expected to be stressful, it still can contribute to the
development or exacerbation of mental illness, such as
depression.*? Treatment is critical during a stressful and
transient time such as college, as it prevents further
worsening of symptoms and increases social support
networks.!>!> Moreover, college is documented as a crit-
ical time for mental health intervention.** Randelovi¢
etal. describe proper referral and treatment of young
people with mental health disorders as an investment in
the success of society.* For ethnic minority students
attending primarily white institutions that are in stark
contrast with their home communities, stress is often
exacerbated, thus resulting in a greater mental health
adjustment challenge which ultimately increases students’
vulnerability to anxiety and depression.

Untreated mental health has adverse effects on a stu-
dents’ academic performance (GPA) and ultimately
increases students’ odds for dropping out altogether.!s
While treatment for mental health illnesses, such as
depression and anxiety, have been shown to be effective
in the general population,® it remains unknown whether
treatment leads to success in academic systems. There
is a distinct and reliable relationship between academic
performance (e.g., GPA) and college completion (see
Adelman,***” DesJardins et al.*®**°). Factors related to
remaining successful during the college experience are
important influences in persistence to graduation, which
is the ultimate measure of success. In order to support
student success and create equity in persistence and
retention, it is essential to understand and address the
mental health needs of students of color.?

The research questions we attempted to answer with
the current analyses are:

1. What was the prevalence of depression and anxiety
symptoms among college students?

2. Is symptom prevalence related to grade average?

3. Among students affirming symptoms what per-
centage were diagnosed only and what percentage
received treatment?

4, How did treatment involvement affect grade
averages?
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5. Did these relationships differ by gender or by
ethnicity?

Methods
Dataset

This study analyzes data from four annual administra-
tions of the ACHA National College Health Assessment
(NCHA). The NCHA assesses a broad range of student
health issues including personal safety and violence,
mental health, weight, nutrition and exercise, and alco-
hol, tobacco, and other drug use. The NCHA is admin-
istered twice yearly in the fall and spring. Each
administration of the survey is to a separate, self-selected
sample of US and Canadian colleges and universities
who have paid to participate in the survey. Participating
colleges and universities can select the sampling strategy
(i.e., all students or random selection) and the surveying
method (i.e., paper or Web) to be used. (See the ACHA’s
website [achs.org] for further details). ACHA staff have
performed comparisons between the NCHA results and
other national surveys of college and university students
and findings across the surveys are consistent.

The present study uses data from the following time-
frames: fall 2008 (N=26,685 students, 40 institutions),
spring 2009 (N=87,105, 117 institutions), fall 2009
(N=34,208, 57 institutions), and fall 2010 (N=30,093,
139 institutions). There is a major gap in the literature
that investigates mental health diagnoses and symptoms,
prevalence, access and use of mental health services,
especially among racial/ethnic minority students.” These
four survey datasets were selected because all students
received the same set of survey items. More importantly,
the total sample size of four datasets ensured that Native
American/Alaska Native students would be present in
numbers sufficient to permit meaningful analyses.
American Indian/Alaska Native students as a racial/
ethnic minority group are often removed from statistical
analyses due to small sample sizes. The present study
utilized these cycles of the NCHA as a concerted effort
to examine American Indian/Alaska Native college stu-
dents as they constitute a significant sample of Native
students.*>%%%! This inclusion of American Indian/Alaska
Native students in comparison with fellow racial/ethnic
minority student groups is a significant contribution to
the literature.

The ACHA-NCHA collected paper and Web-based
surveys and reported both response rates along with the
mean response percentage. The mean response rate for
Fall 2008 was 27%, with 63% from paper and 22% from
Web-based surveys. The mean response rate for Spring
2009 was 30%, with 82% from paper and 20% from
Web-based surveys. Similarly, the mean response rate
for Fall 2009 was 36%, with 90% from paper and 21%
from the Web. Lastly, the mean response for Fall 2010
was 31%, with 78% from paper and 19% collected from
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the Web. According to Claydon and Zullig, paper and
Web response rates are similar to other national higher
education surveys.>? The datasets were fully de-identified
with respect to both students and institutions. Because
the data are de-identified with respect to institution, it
is not possible to know whether an institution is repre-
sented more than once in the combined dataset.

Human subjects

This study was exempt from institutional review board
approval as it is secondary analysis of deidentified data.
The ACHA requires institutional review board approval
to implement the NCHA at their specified university,
but compiled composite datasets, such as the one utilized
in this study, are deidentified and aggregated. Individual
respondents are consented twice for the study, and are
made aware that their responses are confidential, but
not anonymous.

Sample

The sample for this study consists of the subset of stu-
dents who (a) described themselves either male or female
(versus transgender), (b) were undergraduates and were
within three years of the normal age progression for a
full-time undergraduate student (i.e., 18-21years for a
first year undergraduate), (c) were attending a US insti-
tution, (d) did not describe themselves as an “interna-
tional” student, and (e) reported a valid grade average
(i.e., A through D/F). The result analyzed a sample of
117,430 students. The sample was nearly two-thirds
female and around 20years old. One-third of the sample
were first-year students, one-quarter each second- and
third-years students, one-fifth fourth-year students, and
a small group of post-fourth-year students. The sample
was nearly three-quarters white; Asian, Black, and
Hispanic students each comprised between five percent
and eight percent of the sample. See Table 1 for more
information regarding the sample.

Variables

Grade average

A single item asked for the respondents grade average
with potential response profiles of A, B, C, D/F or N/A.
A response of N/A was treated as an invalid response
and was excluded from analysis. The data were recoded
so that D/F=1, and A=4.

Ethnicity

Respondents were offered seven “select as many as
apply” options for race-ethnicity, as shown in Table 1.
Inspection of the endorsement patterns revealed that
all combinations of options were marked, including
none marked and all marked. We elected to treat the
Asian, Black, Hispanic, Native, and white options as

Table 1. sample demographics (N=117,430).

Demographic variable N (Percent)
Female 77,755 (66.21%)
Age (M, SD) 19.86 (1.51)
Undergraduate year
1st year 36,848 (31.38%)
2nd year 27,159 (23.13%)
3rd year 26,419 (22.50%)
4th year 20,841 (17.75%)
5th year or more 6,163 (5.25%)
Ethnicity
Asian 9,598 (8.20%)
Black 6,088 (5.20%)
Hispanic 6,844 (5.85%)
Native American 491 (0.42%)
White 86,109 (73.60%)
Asian-White 1,222 (1.04%)

1,141 (0.98%)
935 (0.80%)
4,564 (3.90%)

Note. A total of 438 students missing ethnicity data were excluded
from the Ethnicity tabulation. Asian and Asian-White, Hispanic and
Hispanic-White, and Native American and Native American-White
were combined for the analyses.

Hispanic-White
Native American-White
Multiple ethnicity

primary categories and Biracial/Multiple and Other as
secondary categories. Where multiple primary categories
were marked, white was the most frequent second cat-
egory. Thus, as shown in Table 1, we created white
combination categories for Asian, Hispanic, and Native
American. In the reported analyses we formed an Asian
category by combining Asian with Asian-white and an
Under-represented Minorities (URM) category by com-
bining Black, Hispanic, Hispanic-white, Native, and
Native-white. The analyzed ethnicity variable returned
the breakdown: Asians (n=10,820), URM (n=15,499),
white (n=286,109), and Multiple (n=4,564).

Symptoms and treatment involvement

As the main purpose of these analyses was to examine the
conjunction of symptom prevalence and treatment involve-
ment on grade average, we reviewed the ACHA survey to
identify symptom prevalence items and treatment involve-
ment for the symptom. One of the survey questions asked
whether students had experienced, in the past year, any of
the 11 psychological symptoms: Felt things were hopeless,
Felt overwhelmed, Felt exhausted, Felt very lonely, Felt very
sad, Felt so depressed it was difficult to function, Felt over-
whelming anxiety, Felt overwhelming anger, Intentionally
injured (cutting/burning) self, Seriously considered suicide,
and Attempted suicide. Another question asked students if,
in the past 12months, they had been diagnosed or treated
by a professional for depression, anxiety, or any of the
aforementioned 13 psychological conditions. We elected to
use the symptom item Felt so depressed it was difficult to
function as a focal symptom of depression and the item
Felt overwhelming anxiety as the focal symptom of anxiety.
The symptom response options (No, never; No, not in the
last 12months; Yes, in the last 2weeks; Yes, in the last
30days; and Yes, in the last 12months) were recoded to a
dichotomy of Never or not in the past 12months versus
Yes, in the past 12months. The correlation between anxiety



and depression was .50. The treatment involvement response
options were No (i.e., neither diagnosed nor treated),
Diagnosed but not treated, Treated with medication, Treated
with psychotherapy, Treated with medication and psycho-
therapy, and Treated with another treatment. Because we
were interested in the effect of treatment, the four treatment
options were combined into a single category. We noted
that roughly 0.4% and 2% of students reported diagnosis
or treatment for a symptom, respectively, but denied the
focal symptom. These students were treated as having the
symptom in our analysis. We combined the symptom item
and the corresponding treatment involvement item to make
the analysis variable, which had four categories: (a) no
symptom reported, (b) symptom reported but no diagnosis
or treatment (symptom-no Dx/Tx), (c) symptom report-
ed-diagnosis only (symptom-Dx only), and (d) symptom
reported-diagnosis and treatment (symptom-Dx/Tx).

Analysis plan

Our primary interests were in describing symptom prev-
alence, the symptom prevalence-grade average relation-
ship, and the symptom prevalence-treatment
involvement-grade average relationship within gender
and within ethnic group category, as well as for the total
sample. Thus, we present three sets of analyses for
depression and for anxiety. Within each set of analyses,
we first analyzed symptom prevalence by cross tabula-
tion/chi square, followed by performing an association
of symptom prevalence to grade average by ANOVA.
Next, we analyzed the likelihoods of diagnosis only and
of diagnosis and treatment relative to symptom reported
but no treatment involvement by logistic regression, and,
lastly, the relationship of symptom-treatment involvement
to grade average by ANOVA. Given our interests, we
interpreted significant interactions within, but not
between, gender and ethnic category levels. Our interests
lie in three post-hoc contrasts for the symptom-treatment
involvement to grade average analysis: (a) symptom
reported but no treatment involvement versus symptom
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reported-diagnosis only, (b) symptom reported-diagnosis
only versus symptom reported-diagnosis and treatment,
(c) symptom reported but no treatment involvement
versus symptom reported-diagnosis and treatment.
Because sample size ensures that nearly every compar-
ison, and especially those involving whites, will be sig-
nificant, we interpreted effects based on effect size rather
than significance level, although that has also been
reported. We found that grade average has a standard
deviation of 0.65 to 0.78, depending on the sample split.
Rather than the Cohen small effect size of d=0.3, which
implies a raw score difference of 0.20 to 0.23, we elected
to use d=0.1 as the threshold effect size for
interpretation.

Results
Overall relationships

Depression

The upper panel of Table 2 presents symptom prevalence
and mean grade average by symptom-treatment involve-
ment combination. First, the symptom prevalence was
30.84%. The mean grade average of students not report-
ing and students reporting the symptom was 3.234 ver-
sus 3.109. The difference, 0.125, was significant,
1(62,724.8) = 27.73, p < .001 with an effect size, d, of
0.18. Next, the majority of students reporting symptoms,
n=35,022, reported neither diagnosis nor treatment
(78.16%). A small percentage reported a diagnosis only
(3.97%), whereas students that reported diagnosis and
treatment was higher (17.87%). An ANOVA of the
symptom-treatment involvement means was statistically
significant, F(3, 113,565) = 293.2, p < .001, n? (eta
squared) = .008. Follow-up comparisons (no correction
for multiple tests) showed that the diagnosis only group
had a statistically significant (p < .001) lower score than
both the no treatment group (4=0.21) and the treatment
group (d=0.23). The difference between the no treat-
ment and treatment groups did not reach the threshold.

Table 2. Percentages of students reporting symptoms and treatment involvement and mean cumulative GPA for each

symptom-treatment involvement category.

Symptom-treatment Symptom Reported GPA
Involvement No Yes Total Mean (SD)
No depression 78,547 (100%) 0 (0.00%) 78,547 (69.16%) 3.234 (0.663)
Depression-no Dx/Tx 0 27,374 (78.16%) 27,374 (24.10%) 3.113 (0.714)
Depression-Dx only 0 1,391 (3.97%) 1,391 (1.22%) 2.969 (0.750)
Depression-Dx + Tx 0 6,257 (17.87%) 6,257 (5.51%) 3.123 (0.722)
Column total 78,547 35,022 113,569 3.195 (0.683)
Row percentage (69.16%) (30.84%) (100%)

No anxiety 58,133 (100%) 0 (0.00%) 58,133 (50.56%) 3.219 (0.668)
Anxiety-no Dx/Tx 0 47,273 (83.17%) 47,273 (41.12%) 3.173 (0.696)
Anxiety-Dx only 0 2,231 (3.92%) 2,231 (1.94%) 3.063 (0.720)
Anxiety-Dx+Tx 0 7,338 (12.91%) 7,338 (6.38%) 3.172 (0.694)
Column total 58,133 56,842 114,975 3.194 (0.683)
Row percentage (50.56%) (49.44%) (100%)

Note. Means with the same subscript did not differ at the .05 level by a Least Significant Differences test.
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Anxiety

The lower panel of Table 2 presents the corresponding
data for anxiety. First, the symptom prevalence was
49.44%. The grade averages of students not reporting
and reporting the symptom were 3.219 versus 3.168,
respectively, and although differing significantly,
1(114,973) = 12.53, p < .001, the difference did not reach
the threshold. Next, of the 56,842 students reporting the
symptom, 3.92% reported a diagnosis only and 12.91%
reported diagnosis and treatment. An ANOVA of the
symptom-treatment involvement means produced statis-
tically significant results, F(3, 114,971) = 33.02, p < .001,
n? = .002. Follow-up comparisons showed that the diag-
nosis only group had significantly (p < .001) lower scores
than both the no treatment group (d=0.16) and the
treatment group (d=0.16). The no treatment-treatment
groups” difference did not reach the threshold.

Gender

Depression

We next compared males and females. The upper panel
of Table 3 presents the symptom-treatment involvement
prevalence and grade average for males above and
females below. Of the 38,583 males, 26.10% reported
the symptom. Of the 74,986 females, 33.27% reported
the symptom. The difference between males and females
indicated statistically significant results, x2(1, 113,569)
= 614.1, p < .001, Cramers V = .07. An ANOVA for
grade average by gender and symptom was significant
for gender, F(1, 113,565=489.8), p < .001, n? = .004,
and for symptom, F(1, 113,565=755.4), p < .001, n? =
.007, but not their interaction. Irrespective of symptom
status, females reported higher grade averages
than males.

Of the males that reported the symptom, 3.20% were
diagnosed only and 12.00% were treated versus 4.28%
and 20.23%, respectively, for females. Relative to symp-
tom presence but no treatment involvement, females
were 1.51 times more likely to be diagnosed only (95%
CI = 1.33, 1.71), and were 1.89 times more likely to be
treated (95% CI = 1.77, 2.03), compared to males.

The ANOVA for grade average by symptom-treat-
ment involvement and gender was statistically signif-
icant for symptom-treatment involvement, F(1,
113,561=261.4, p < .001, n*> = .007, and for gender,
F(1, 113,561 =53.1, p < .001, n*> = .0005, but not their
interaction. Compared to males with the symptom but
no treatment involvement, males diagnosed only had
a significantly (p < .001) lower grade average, M =3.046
versus M =2.953, respectively, d = —0.13. However, the
difference between diagnosed males and treated males
did not reach threshold. Neither did the difference
between the no-treatment and treatment groups.
Females diagnosed only had a significantly (p < .001)
lower grade average than did females with no treat-
ment involvement (d = -0.25), but those with

treatment had a significantly (p < .001) higher grade
average than those who were diagnosed only (d=0.26).
The difference between the untreated and treated
group, for both males and females, did not reach
threshold. To summarize, both males and females diag-
nosed only had lower grade averages than did the
corresponding no treatment group. Only females that
received treatment, however, had grade averages higher
than their diagnosed-only counterparts.

Anxiety

The lower panel of Table 3 presents the corresponding
data for anxiety. Of the 38,815 males, 38.96% reported
the symptom, and of the 76,160 females, 54.78% reported
the symptom. This difference was statistically significant,
x2 (1, 114,975) = 2,572.4, p < .001, Cramers V = .15.
The ANOVA for grade average by gender and symptom
was significant for gender, F(1, 114,971=653.8), p < .001,
n? = .006, and for symptom, F(1, 114,971=248.7), p <
.001, n? = .002, but not their interaction. Irrespective of
symptom status, females reported higher grade averages
than males.

Of the males that reported the symptom, 2.56% were
diagnosed only and 8.80% were treated versus 4.42%
and 14.40%, respectively, for females. Relative to no
treatment involvement, females were 1.89 times more
likely to be diagnosed only (95% CI = 1.69, 2.11), and
were 1.79 times more likely to be treated (95% CI =
1.68, 1.90).

The ANOVA for grade average by symptom-treatment
involvement and gender was significant for treatment
involvement, F(1, 114,967 =89.48), p < .001, n? = .002,
for gender, F(1, 114,967 =84.23), p < .001, n? = .0007,
and for their interaction, F(1, 114,967=2.64, p = .048,
n? < .0001. We elected, however, not to interpret the
interaction given its small effect size.

None of the pairwise comparisons for males reached
threshold. For females, those diagnosed only had a sig-
nificantly (p < .001) lower grade average than did females
with no treatment involvement (d=0.20) and those
treated had significantly (p < .001) higher grade averages
than those only diagnosed (d=0.19). However, the dif-
ference between those untreated and those treated did
not reach threshold. To summarize, compared to males,
females had a higher anxiety symptom prevalence and
were more likely to be diagnosed and to be treated.
Results indicated that females benefited from treatment,
but males did not.

Ethnicity

Depression

Next, we examined ethnicity. The upper panel of Table
4 presents the symptom-treatment involvement preva-
lence and grade average by ethnicity for depression. The
prevalence of depression varied significantly with



Table 3. Percentages of students reporting symptoms and treatment involvement and mean cumulative GPA for each symp-

tom-treatment involvement category by gender.
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Symptom-treatment Symptom Reported GPA

Gender Involvement No Yes Total Mean (SD)

Male No Depression 28,512 (100%) 0 (0.00%) 28,512 (73.90%) 3.162 (0.681)
Depression-no Dx/Tx 0 8,540 (84.80%) 8,540 (22.13%) 3.046 (0.735)
Depression-Dx only 0 322 (3.20%) 322 (0.83%) 2.953 (0.702)
Depression-Dx + Tx 0 1,209 (12.00%) 1,209 (3.13%) 3.018 (0.777)
Column total 28,512 10,071 38,583 3.130 (0.699)
Row percentage (73.90%) (26.10%) (100%)

Female No depression 50,035 (100%) 0 (0.00%) 50,035 (66.73%) 3.275 (0.650)
Depression-no Dx/Tx 0 18,834 (75.48%) 18,834 (25.12%) 3.143 (0.703)
Depression-Dx only 0 1,069 (4.28%) 1,069 (1.43%) 2.974 (0.764)
Depression-Dx + Tx 0 5,048 (20.23%) 5,048 (6.73%) 3.148 (0.706)
Column total 50,035 24,951 74,986 3.229 (0.672)
Row percentage (66.73%) (33.27%) (100%)

Male No anxiety 23,692 (100%) 0 (0.00%) 23,692 (61.04%) 3.157 (0.682)
Anxiety-no Dx/Tx 0 13,405 (88.64%) 13,405 (34.54%) 3.087 (0.720)
Anxiety-Dx only 0 387 (2.56%) 387 (1.00%) 3.026 (0.748)
Anxiety-Dx + Tx 0 1,331 (8.80%) 1,331 (3.43%) 3.060 (0.739)
Column total 23,692 15,123 38,815 3.128 (0.699)
Row percentage (61.04%) (38.96%) (100%)

Female No anxiety 34,441 (100%) 0 (0.00%) 34,441 (45.22%) 3.261 (0.655)
Anxiety-no Dx/Tx 0 33,868 (81.18%) 33,868 (44.47%) 3.207 (0.683)
Anxiety-Dx only 0 1,844 (4.42%) 1,844 (2.42%) 3.070 (0.714)
Anxiety-Dx + Tx 0 6,007 (14.40%) 6,007 (7.89%) 3.196 (0.681)
Column total 34,441 41,719 76,160 3.227 (0.672)
Row percentage (45.22%) (54.78%) (100%)

Note. Within gender category, means with the same subscript did not differ at the .05 level by a Least Significant

Differences test.

ethnicity, x2(3, 113,157) = 145.1, p < .001, Cramers V
= .04, with prevalence ranging from 36.98% for multiple
ethnicity, 33.91% for Asians, 30.78% for under-repre-
sented minorities (URM), to 30.12% for whites. An
ANOVA for grade average by ethnicity and symptom
presence was statistically significant for the interaction,
F(3, 113,149=4.28), p < .001, n* = .0001, ethnicity, F(3,
113,149=888.2), p < .001, n? = .023, and symptom, F(I,
113,149=386.4), p < .001, n* = .003. Within each ethnic
group, students reporting depression had a significantly
(all p < .001) lower grade average than students not
reporting depression; furthermore, the difference varied
across ethnic group with Asians reporting the largest
difference, d = —0.23, multiples next, d = —0.23, then
URMs, d = —0.19, and last whites, d = —0.17. Thus,
Asians report the highest symptom prevalence and the
largest grade average decrement while whites report the
lowest prevalence and the smallest decrement. These
results are in alignment with previous research that has
found Asian Americans, specifically Chinese American
men, reported greater prevalence of depression symptoms
when compared to their white counterparts.*

Of students reporting the symptom, the percentages
that were diagnosed only were 4.66% (Multiple), 4.21%
(URM), 4.00% (white), and 3.20% (Asian). A logistic
regression was used to identify the likelihood of diagnosis
relative to whites given the symptom. Although the overall
effect was statistically significant (Wald = 15.370, df=3,
p = .002), only the contrast for Asians was significant [b

= —0.380+0.100, p < .001, odds ratio (OR) = 0.684]. Thus,
Asians were about two-thirds as likely as the white ref-
erence group to be diagnosed only. The percentages of
students that were treated were 20.61% (white), 13.80%
(Multiple), 11.52% (URM), and 8.70% (Asian). A logistic
regression was performed to compute the likelihood of
treatment given the symptom. Relative to whites, the over-
all effect was found to be significant (Wald = 465.1, df=3,
p < .001) as well as all three contrasts (Asians: b =
-1.018+0.061, OR = 0.361; URM: b = -0.694+0.049, OR
= 0.500; and multiples: b = —0.479+0.074, OR = 0.619).
Compared to whites, Asians were about one-third, URM
exactly one-half, and multiples about two-thirds as likely
to be treated.

The ANOVA for grade average by symptom-treatment
involvement and ethnicity was significant for the inter-
action, F(9, 113,141=2.837), p = .002, n? = .0002, eth-
nicity, F(1, 113,141=130.7), p < .001, n? = .003, and
symptom-treatment involvement, F(3, 113,141=130.0), p
< .001, % = .003.

The difference between the no involvement and
diagnosis groups reached threshold for all ethnic
groups (whites: d = —0.26, URM: d = -0.12, Multiple:
d = -0.27, and Asians: d = —0.10); however, the dif-
ference was significant (p < .001) for whites only.
The difference between the diagnosis and the treat-
ment groups reached threshold for all groups but
Multiples (whites: d=0.22, URM: d=0.19, and Asians:
d=0.10). The difference was significant for URM (p
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Table 4. Percentages of students reporting symptoms and treatment involvement and mean cumulative GPA for each symptom-treatment

involvement category by gender.

Depression-treatment Symptom Reported GPA
Ethnicity Involvement No Yes Total Mean (SD)
Asian+Asian-  No depression 7,010 (100%) 0 (0.00%) 7,010 (66.09%) 3.167 (0.688)
White

Depression-no Dx/Tx 0 3,169 (88.10%) 3,169 (29.88%) 3.010 (0.734)
Depression-Dx only 0 115 (3.20%) 115 (1.08%) 2.939 (0.776)
Depression-Dx + Tx 0 313 (8.70%) 313 (2.95%) 3.013 (0.729)
Column total 7,010 3,597 10,607 3.113 (0.709)
Row percentage (66.09%) (33.91%) (100%)

URM No depression 10,428 (100%) 0 (0.00%) 10,428 (69.22%) 2.991 (0.682)
Depression-no Dx/Tx 0 3,908 (84.28%) 3,908 (25.94%) 2.860 (0.721)
Depression-Dx only 0 195 (4.21%) 195 (1.29%) 2.774 (0.711)
Depression-Dx + Tx 0 534 (11.52%) 534 (3.54%) 2.908 (0.718)
Column total 10,428 4,637 15,065 2.951 (0.697)
Row percentage (69.22%) (30.78%) (100%)

White No depression 58,056 (100%) 0 (0.00%) 58,056 (69.88%) 3.292 (0.644)
Depression-No Dx/Tx 0 18,863 (75.39%) 18,863 (22.71%) 3.192 (0.694)
Depression-Dx only 0 1,001 (4.00%) 1,001 (1.20%) 3.019 (0.750)
Depression-Dx + Tx 0 5,157 (20.61%) 5,157 (6.21%) 3.162 (0.713)
Column total 58,056 25,021 83,077 3.258 (0.664)
Row percentage (69.88%) (30.12%) (100%)

Multiple No depression 2,778 (100%) 0 (0.00%) 2,778 (63.02%) 3.108 (0.687)
Depression-No Dx/Tx 0 1,329 (81.53%) 1,329 (30.15%) 2.966 (0.708)
Depression-Dx only 0 76 (4.66%) 76 (1.72%) 2.882 (0.730)
Depression-Dx + Tx 0 225 (13.80%) 225 (5.10%) 2.911 (0.802)
Column total 2,778 1,630 4,408 3.051 (0.705)
Row percentage (63.02%) (36.98%) (100%)

Asian + Asian- No anxiety 5,414 (100%) 0 (0.00%) 5,414 (50.66%) 3.152 (0.691)

White

Anxiety-no Dx/Tx 0 4,859 (92.17%) 4,859 (45.47%) 3.073 (0.722)
Anxiety-Dx only 0 138 (2.62%) 138 (1.29%) 2.935 (0.757)
Anxiety-Dx + Tx 0 275 (5.22%) 275 (2.57%) 3.156 (0.710)
Column total 5,414 5,272 10,686 3.113 (0.708)
Row percentage (50.66%) (49.34%) (100%)

URM No anxiety 8,591 (100%) 0 (0.00%) 8,591 (56.72%) 2.972 (0.683)
Anxiety-No Dx/Tx 0 5,734 (87.48%) 5,734 (37.86%) 2.921 (0.714)
Anxiety-Dx only 0 236 (3.60%) 236 (1.56%) 2.890 (0.718)
Anxiety-Dx + Tx 0 585 (8.92%) 585 (3.86%) 2.968 (0.700)
Column total 8,591 6,555 15,146 2.951 (0.697)
Row percentage (56.72%) (43.28%) (100%)

White No anxiety 41,741 (100%) 0 (0.00%) 41,741 (49.53%) 3.285 (0.646)
Anxiety-no Dx/Tx 0 34,560 (81.27%) 34,560 (41.01%) 3.236 (0.677)
Anxiety-Dx only 0 1,745 (4.10%) 1,745 (2.07%) 3.104 (0.713)
Anxiety-Dx + Tx 0 6,221 (14.63%) 6,221 (7.38%) 3.201 (0.686)
Column total 41,741 42,526 84,267 3.255 (0.664)
Row percentage (49.53%) (50.47%) (100%)

Multiple No anxiety 2,170 100%) 0 (0.00%) 2,170 (48.69%) 3.088 (0.698)
Anxiety-no Dx/Tx 0 1,946 (85.09%) 1,946 (43.66%) 3.031 (0.702)
Anxiety-Dx only 0 106 (4.63%) 106 (2.38%) 2.943 (0.701)
Anxiety-Dx + Tx 0 235 (10.28%) 235 (5.27%) 2.928 (0.750)
Column total 2,170 2,287 4,457 3.051 (0.704)
Row percentage (48.69%) (51.31%) (100%)

= .017) and for whites only (p < .001). The difference

.001, Cramers V =

.05, with prevalence ranging from

between the no involvement and treatment groups
did not reach threshold for any ethnic group. In sum-
mary, Asians reported the highest depression symp-
tom prevalence and, as a group, had the largest grade
average decrement given the symptoms, but were least
likely to be diagnosed or treated.

Anxiety

The lower panel of Table 4 presents the symptom-treat-
ment involvement prevalence and grade average by eth-
nicity for anxiety. The prevalence of anxiety varied
significantly with ethnicity, x2(3, 114,556) = 271.8, p <

51.31% for multiple ethnicities, 50.47% for whites,
49.34% for Asians, to 43.28% for USM. An ANOVA for
grade average by ethnicity and symptom presence was
significant for ethnicity, F(3, 114,548=1,015.1), p < .001,
n? = .026, and symptom, F(1, 114,548=91.22), p < .001,
n? = .001, but not the interaction. Within each ethnic
group, students reporting anxiety had a significantly (all
p < .001) lower grade average than students not report-
ing anxiety.

Of students reporting the symptom, the percentages
that were diagnosed only were 4.63% (Multiple), 4.10%
(white), 3.60% (URM), and 2.62% (Asian). A logistic
regression was used to identify the likelihood of



diagnosis relative to whites given the symptom. Although
the overall effect was statistically significant (Wald =
48.14, df=3, p < .001), only the contrast for Asians, b
= —0.575+£0.090, p < .001, OR = 0.562, and for URM,
b = -0.204+0.071, p = .004, OR = 0.815, were signifi-
cant. Thus, Asians were about one-half as likely and
URM was about four-fifths as likely as the white refer-
ence group to be diagnosed only. The percentages of
students who were treated were 14.63% (white), 10.28%
(Multiple), 8.92% (URM), and 5.22% (Asian). A logistic
regression was conducted to compute the likelihood of
treatment given the symptom. The overall effect (Wald
= 477.9, df=3) was found to be statistically significant
(p < .001) as well as all three contrasts (Asians: b =
—-1.157+0.063, OR = 0.314; URM: b = —0.568+0.046,
OR = 0.567; and b = -0.399+0.070, OR = 0.671).
Compared to whites, Asians were about one-third, URM
about one-half, and Multiples about two-thirds as likely
to be treated.

The ANOVA for grade average by symptom-treat-
ment involvement and ethnicity was statistically sig-
nificant for the interaction, F(9, 114,540=2.786), p =
.003, n? = .0002, ethnicity, F(1, 114,540=153.9), p <
.001, n? = .004, and symptom-treatment involvement,
F(3, 114,540=33.82), p < .001, n? = .001. The differ-
ence between the no involvement and diagnosis groups
exceeded threshold for whites (d = —0.20), Asians (d
= —0.20), and Multiples (d = —-0.13), but not URM
and were significant for whites (p < .001) and Asians
(p = .017) only. The difference between the diagnosis
and the treatment groups exceeded threshold for Asians
(d=0.31), whites (d=0.15), and URM (d=0.11), but
not Multiples and were significant for whites (p < .001)
and Asians (p = .002) only. Unexpectedly, the differ-
ence between the no involvement and treatment groups
exceeded threshold for Asians (d=0.12), and Multiples
(d = -0.15) and were significant for Asians (p = .047)
and Multiples (p = .026). The positive-valued d for
Asians means that students that received treatment had
a higher grade average that untreated (no involvement)
students; the converse was true for Multiples.
Furthermore, treated Multiples had a numerically lower
grade average than diagnosed-only Multiples. In sum-
mary, Multiples reported the highest anxiety symptom
prevalence and the highest likelihoods—relative to
whites—of both diagnosis and treatment; however,
Multiples received no benefit from their treatment
involvement.

Discussion

The main purpose of the study was to assess the levels
of a focal depression symptom and a focal anxiety and
subsequent treatment involvement for depression and
for anxiety, as well as their relationships to grade aver-
age among an undergraduate college student sample.
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Overall, anxiety and depression were the most common
conditions, at 9.2% and 8.7%, respectively, for which
students were diagnosed or diagnosed and treated. The
focal depression symptom, Felt so depressed it was dif-
ficult to function, was endorsed by 30.19% of students
and the focal anxiety symptom, felt overwhelming anx-
iety, was endorsed by 48.98% of students. Of students
reporting the focal symptom, we found that 17.87%
were treated for depression and that 12.91% were
treated for anxiety. Compared to not-treated students,
students who were diagnosed only, whether for depres-
sion or for anxiety, had significantly lower grade aver-
ages, with effect sizes of —0.30 for depression and —0.20
for anxiety. Although students receiving treatment had
higher grade averages (0.19 for depression and 0.17 for
anxiety) than diagnosed-only students, the grade aver-
ages of treated students remained slightly lower than
those of not-treated students, which were 0.10 for
depression and 0.03 for anxiety.

Relationships between focal symptom prevalence and
treatment involvement differed by gender, but relation-
ships between treatment involvement and grade average
did not. Female students had higher prevalence than
males of focal symptoms for both depression and anxiety.
Female students also were significantly more likely than
males to be diagnosed only and to be treated. These
relationships were numerically larger for depression than
for anxiety. The effects of treatment involvement and
gender on grade average were similar for depression and
anxiety. There were significant effects for treatment, as
well as for gender. However, we found no evidence of
a gender-treatment involvement interaction. Thus, the
benefits of treatment were not different between female
and male students; these results are similar to existing
literature >34

Previous research presented conflicting results
regarding ethnic differences in mental health evalua-
tions of college students, with some reporting no dif-
ference when compared to white students and others
reporting substantial dissimilarities including mood and
self-harm problems.!® Given the considerable differences
in lived experiences combined with higher incidences
of depression and anxiety among minority students,!'
it is both harmful and careless to generalize findings
from prior studies that focus on predominately white
populations to minority students.

Limitations

There are limitations to the results of this study. Both
depression and anxiety characterized by multiple symp-
toms varies greatly for any one individual. Our reliance
on a single symptom for each condition, however central
that symptom may be, may both include students who
were not diagnosable and omit students who were. This
may account for some of the students receiving treatment
but not reporting the focal symptom.
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Separate from symptoms, we have to rely on students’
reports of what they were treated for. Further, all appli-
cable measures are self-report data, which answers may
be exaggerated or subject to social desirability bias. As
such, self-reports of grade average by college students
may not be as reliable or accurate.

We analyzed the data as if there were a time ordering
to events, however temporal order cannot be established.
All we may conclude is that in the past twelve months,
two events (focal symptom and treatment involvement)
may or may not have occurred and that certain combi-
nations of those events were associated with the grade
average values.

More subtly, we analyzed cumulative grade average
and the effect anxiety or depression had on current grade
average; it was found that, seemingly, this would have
had more effect on first year students’ grade average than
it would on fourth year students’ grade average. Further,
students have the option to self-select to participate in
the ACHA-NCHA; as such, study findings are not nec-
essarily generalizable to all college students.

Implications

Given the prevalence of depression and anxiety among
college-aged students, continued research into their
effects on outcomes like grade average, which is a key
predictor of a student’s success, will play a critical role
in understanding the toll these disorders take. The sta-
tistically significant disparities based on both gender and
ethnicity could be important further areas of study. As
noted in the background, NAMI suggests that gender
differences in the number of diagnoses could be due to
the way females are socialized to be more comfortable
with help-seeking behaviors.!® Hypotheses such as this
one merit further study, so that these disparities can be
addressed, and so that treatment and the grade average
benefits associated with it can be made more accessible
to the groups that receive it least often—male students,
and students with nonwhite ethnic identities.

Additional predictors of academic performance should
be assessed in future work. While grade average is the
foremost predictor for college completion, other indica-
tions of student success have yet to be explored. In the
growing movement away from strict grade point average
scales, some institutions promote greater focus on qual-
ities of adaptability and resilience, emotional intelligence,
and other noncognitive indicators of student success.
Research should incorporate differential touchstones of
academic performance beyond the sole focus of grade
averages.

Future work should seek to further scientific under-
standing of the present study’s findings. Both male and
minority college students were less likely to seek treat-
ment for depression and anxiety; however, it is unclear
what aspects of these gender and ethnic differences

contribute to help-seeking disparities. While our study
illuminated differences in self-reported grade point aver-
ages by diagnosis and treatment of depression and anx-
iety, the main underlying mechanism is help-seeking
behaviors. Research among college students with anorexia
or bulimia has documented a higher grade average for
those who sought treatment compared to those without
eating disorders,*? indicating that help-seeking behaviors
may impact the relationship between mental health and
academic performance.

A survey of students’ help-seeking behaviors is one
possible area of further study that could further break
down these disparities. Results from this study could
inform future interventions that would motivate mental
health help-seeking behaviors among college students.
One possible avenue of this research would be to inves-
tigate the role of culture in help-seeking behaviors and
use results to create a culturally grounded intervention
to promote treatment-seeking among ethnic minority
collegians. While research has begun to evaluate the role
of culture in relation to help-seeking among colle-
gians,”>% interventions have not yet emerged which spe-
cifically leverage cultural strengths to address help-seeking
disparities for depression and anxiety among college
students.

The current study provides insight into the differential
effects of anxiety and depression on students by gender
and race/ethnicity, but further studies are needed to
determine the origins of these differences, and the public
health response they necessitate.
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