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Background: Cross-sectional studies indicate a high prevalence of mental health problems
among college students, but there are fewer longitudinal data on these problems and related
help-seeking behavior.
Methods: We conducted a baseline web-based survey of students attending a large public
university in fall 2005 and a two-year follow-up survey in fall 2007. We used brief screening
instruments to measure symptoms of mental disorders (anxiety, depression, eating disorders),
as well as self-injury and suicidal ideation. We estimated the persistence of these mental health
problems between the two time points, and determined to what extent students with mental
health problems perceived a need for or used mental health services (medication or therapy).
We conducted logistic regression analyses examining how baseline predictors were associated
with mental health and help-seeking two years later.
Results: Over half of students suffered from at least one mental health problem at baseline or
follow-up. Among students with at least one mental health problem at baseline, 60% had at
least onemental health problem two years later. Among students with amental health problem
at both time points, fewer than half received treatment between those time points.
Limitations:Mental health problems are based on self-report to brief screens, and the sample is
from a single university.
Conclusions: These findings indicate that mental disorders are prevalent and persistent in a
student population.While the majority of students with probable disorders are aware of the need
for treatment, most of these students do not receive treatment, even over a two-year period.

© 2009 Published by Elsevier B.V.
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1. Introduction

College is an important setting in which to evaluate and
address mental health. Most mental disorders have first on-
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set by young adulthood (Kessler et al., 2005b), and approxi-
mately half of young adults attend post-secondary education
(US Department of Education, 2007). Thus, preventing,
detecting, and treating mental disorders among college
students are promising avenues for addressing the population
burden of early-onset mental disorders. Moreover, doing so
may have broad benefits given the significant impact that
these disorders have on educational, economic, and social
outcomes (Andrews et al., 2006; Andrews andWilding, 2004;
Berndt et al., 2000; Kessler et al., 2001; Kessler et al., 1995;
Mowbray et al., 2006).
ealth problems and needs in a college student population,
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National surveys of college counseling directors indicate
that the prevalence and severity of significant mental health
problems are increasing in the college student population
(Gallagher, 2007). To date, however, epidemiological studies
on prevalence of mental disorders and service utilization
among college students have largely been cross-sectional and
have focused on single disorders (such as depression (Givens
and Tjia, 2002) or suicidal ideation (Brener et al., 1999;
Schwartz, 2006)). As a result, little is known about the
longitudinal course of mental health problems among college
students or about students' help-seeking behavior over time.
Important unanswered questions include: 1) to what extent
are students' mental health problems transient (perhaps
related to the many developmental changes and/or tempor-
ary stressors associated with college life) as opposed to
persistent over time, 2) to what extent do students with
probable mental disorders perceive a need for help and
actually use services over time, and 3) to what extent does
perceived need for or use of services influence the long-
itudinal course of disorders (e.g. if students do or do not need
or use care, does that lead them to be more or less likely to
have persistent disorders over time). Knowingmore about the
longitudinal patterns of persistent mental problems and help-
seeking is important for a fuller understanding of the scope of
mental health problems among college students, and young
adults in general. Such information can help providers,
campus support services, and insurers to plan more appro-
priate services and target the neediest students.

Given these gaps in the existing literature, we conducted a
longitudinal survey of a random sample of college students,
with the goal of improving understanding of several factors
related to the longitudinal course of mental health and
treatment. Specifically, we examined: 1) the persistence and
change in individuals' mental health status over a two-year
period, as measured by several mental health problems
common in student populations (including anxiety, depres-
sion, eating disorders, self-injury, and suicidal ideation), and,
2) the persistence and change in individuals' help-seeking
over a two-year period, asmeasured by perceivedneed for and
use ofmental health services (psychotherapyandmedication).

2. Methods

2.1. Sample and weighting

As a longitudinal extension of the Healthy Minds Study
(Eisenberg et al., 2007a,b), we conducted a follow-up web-
based survey in fall 2007 among students who completed the
baseline survey in fall 2005. The original baseline sample was
drawn from the full population of enrolled undergraduate and
graduate students at a large, Midwestern, public university. An
initial sample of 5021 students was randomly selected and
recruited to participate. Of these students, 2843 (57%) com-
pleted the baseline survey. In the fall of 2007, all students who
had completed the baseline survey in 2005 and were still
enrolled at the university (N=1272) were asked to complete a
two-year follow-up survey, with a nearly identical set of mea-
sures. Of those re-contacted, 763 (60%) of students completed
the second survey. The present study examines data from these
763 students who completed both the 2005 and the 2007
survey. Because the primary goal of the study is to examine
Please cite this article as: Zivin, K., et al., Persistence of mental h
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changes over time between the two time points, we con-
structed survey sampleweights that adjust for non-response at
follow-up. We constructed the survey weights by estimating
logistic regressions of survey response at follow-up on baseline
variables including mental health, service use, and demo-
graphic characteristics. Thismeans that ourweighted sample is
representative (in terms of these baseline variables) of the full
group of students who were eligible for the follow-up survey.

2.2. Measures

Depression was measured using the Patient Health
Questionnaire-9 (PHQ-9) (Kroenke et al., 2001), a widely
used and clinically validated depression screening instru-
ment. We used the standard PHQ-9 algorithm to code
students as screening positive for depression if they had a
positive screen for either major depression or “other”
depression (dysthymia or depression not otherwise specified)
according to the standard PHQ-9 algorithm.

Anxiety was measured using the PHQ anxiety module. We
used the standard PHQ algorithm to code students as having a
probable anxiety disorder if they screened positive for either
generalized anxiety or panic disorder over the past 4 weeks
(Spitzer et al., 1994).

Probable eating disorders were measured using the SCOFF
screening instrument (Morgan et al., 1999), a five-item
questionnaire asking respondents about symptoms of dis-
ordered eating. Respondents endorsing two or more items on
the SCOFFwere considered to have a probable eating disorder.
This measure has been validated in male and female college
student samples (Cotton et al., 2003; Parker et al., 2005).

The measure of self-injury was designed specifically for
this study, and asked students about whether they had
engaged in common forms of self-injurious behaviors without
suicidal intent, including cutting, burning, head banging,
scratching, punching, hair pulling, biting, and/or interfering
with wound healing. More details about this measure can be
found elsewhere (Gollust et al., 2008). In the baseline survey
we asked about self-injury in the previous four weeks,
whereas in the follow-up survey we asked about self-injury
in the previous year. We changed this measure to be
consistent with other studies of self-injury among college
students (Whitlock et al., 2006), and because we found very
low prevalence estimates for these behaviors when only
examining the prior four weeks and wanted to include a
larger segment of the population during follow up.

The assessment of suicidal thoughts was based on a
question from the National Comorbidity Survey Replication
that asks respondents whether they have seriously thought
about committing suicide (Kessler et al., 2005a). As in the case
of the self-injury item, at baseline we asked about suicidal
ideation in the previous four weeks whereas at follow-up we
asked about the previous year.

Medicationusewasmeasured byasking students if they had
taken any of the medications included in a list of the most
common psychotropic medications. As in the Healthcare for
Communities Study (Wells et al., 2005), respondents were
asked to include only thosemedications they had taken several
times a week for at least a month. Students were also asked if
they had used therapyor counseling services for theirmental or
emotional health. Perceived need for mental health services
ealth problems and needs in a college student population,
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Table 2
Prevalence of mental health problems, treatment use, and perceived need for
help (N=763)

Variable Time 1 (2005) Time 2 (2007)

N % a N % a

Depression (positive PHQ-9 screen) 117 15.36 100 12.93
Anxiety (positive PHQ screen) 35 4.75 52 6.97
Eating disorder (positive SCOFF screen) 139 18.27 148 18.93
Self-injury b 73 9.90 103 13.93
Suicide thoughts b 20 2.77 47 6.45
Any of the above mental health problems 270 35.30 285 36.79
Medication use c 79 10.57 110 14.37
Therapy use c 111 13.81 170 21.53
Any treatment (medication or therapy) c 141 17.65 202 25.36
Perceived need c 259 32.93 331 42.87

a Percentages are weighted to reflect all students eligible for the follow-up
survey, as described in the Methods section.

b The 2005 questionnaire asked about the prior four weeks, whereas the
2007 questionnaire asked about the prior year.

c The 2005 questionnaire asked about the prior year, whereas the 2007
questionnaire asked about the prior two years (the period since the baseline
questionnaire).
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was measured using a question from the Healthcare for Com-
munities study on mental health services use (Wells et al.,
2005). Students were asked if they felt they needed help for
emotional or mental health problems such as feeling sad, blue,
anxious, or nervous over the past year (Eisenberg et al., 2007a).
For each of the measures of service utilization and perceived
need, in the baseline questionnaire we asked about utilization
and need over the previous year, whereas in the follow-up
questionnaire we asked about the previous two years (and
specified “since fall 2005”, when respondents answered the
baseline questionnaire).We asked about the previous twoyears
in the follow-up questionnaire so as to cover the full period that
elapsed between the two surveys. Thus, we are able to ascertain
whether, for instance, students who screened positive for
depression at the first time point had received any mental
health services during the following two-year time period.

In addition to these measures, we created two composite
variables: any mental health problems (if students had a
positive screen for anxiety, depression, eating disorders, self-
injury, or suicidal thoughts), and any treatment use (counsel-
ing/therapy or medication).

2.3. Statistical analysis

We calculated the proportion of students in categories
defined bymental health problems and service use at each time
period (e.g., the proportion of students who had probable
depression at both time points, one or the other time point, or
neither). We also conducted multivariable logistic regressions
to explore associations between mental health at baseline and
Table 1
Sample characteristics as of baseline (fall 2005) (N=763)

N % a

Age
Age 18–22 391 55.16
Age 23–25 163 19.30
Age 26–30 139 16.87
Age 31+ 70 8.67

Gender
Male 319 47.34
Female 444 52.66

Race
White 472 60.09
Black 25 3.92
Hispanic 26 3.09
Asian 163 22.47
Other race 16 2.35
Multi race 42 5.34

Nationality
US 643 84.61
International 120 15.39

Sexual orientation
Gay/lesbian/bisexual/transgender 45 5.44
Heterosexual 715 94.56

Degree programb

Bachelor's degree 339 48.44
Master's degree 127 17.59
JD degree 22 3.61
MD degree 32 5.00
PhD degree 280 30.56

a Percentages are weighted to reflect the full student population at this
university.

b Students could be enrolled in more than one degree program at a time.
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mental health two years later. All analyses were conducted
using SAS 9.1 and were weighted using the nonresponse
weights discussed above.

3. Results

Table 1 presents the demographic characteristics of the
respondent population, with the proportions weighted to
Table 3
Cross-tabulations of mental health problems in 2007 by mental health
problems in 2005 a, b

No depression 2007 Depression 2007

No depression 2005 578 (89.61%) 68 (10.39%)
Depression 2005 85 (73.08%) 32 (26.92%)

No anxiety 2007 Anxiety 2007

No anxiety 2005 687 (94.20%) 41 (5.80%)
Anxiety 2005 24 (69.65%) 11 (30.35%)

No eating disorder 2007 Eating disorder 2007

No eating disorder 2005 548 (89.71%) 67 (10.29%)
Eating disorder 2005 55 (41.10%) 81 (58.90%)

No self injury 2007 Self injury 2007

No self injury 2005 c 583 (88.83%) 73 (11.17%)
Self injury 2005 42 (59.61%) 29 (40.39%)

No suicidal thoughts 2007 Suicidal thoughts 2007

No suicidal thoughts 2005c 691 (94.34%) 40 (5.66%)
Suicidal thoughts 2005 13 (64.98%) 7 (35.02%)

No MH problem 2007 MH problem 2007

No MH problem 2005 370 (75.83%) 123 (24.17%)
MH problem 2005 108 (40.08%) 162 (59.92%)

a Percentages are weighted to reflect all students eligible for the follow-up
survey, as described in the Methods section.

b Percentages reflect row totals indicating the probability of (not) having a
disorder in 2007, given (not) having the disorder in 2005.

c The 2005 questionnaire asked about the prior four weeks, whereas the
2007 questionnaire asked about the prior year.

ealth problems and needs in a college student population,
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Table 4
Multivariable logistic regression models of 2007 mental health problems

Predictor (2005) Any depression (2007) Any anxiety (2007) Eating disorder (2007) Self-injury (2007) Suicidal thoughts (2007) Any disorder (2007)

Depression 2.81 1.62 1.83 1.14 1.18 1.81
(1.77,4.46) (0.85,3.09) (1.11,3.02) (0.69,1.88) (0.61,2.26) (1.22,2.68)

Anxiety 0.78 3.09 1.00 0.99 0.85 1.17
(0.36,1.72) (1.35,7.08) (0.45,2.18) (0.46,2.12) (0.32,2.29) (0.60,2.31)

Eating disorder 1.45 1.84 13.44 1.59 1.65 4.48
(0.94,2.25) (1.03,3.28) (9.09,19.87) (1.03,2.44) (0.89,3.06) (3.15,6.37)

Self-injury 1.25 1.45 1.18 4.71 1.58 2.04
(0.72,2.17) (0.72,2.91) (0.66,2.10) (2.97,7.46) (0.80,3.11) (1.31,3.19)

Suicidal thoughts 1.95 2.85 0.66 1.21 3.29 4.11
(0.82,4.61) (1.06,7.64) (0.25,1.74) (0.51,2.88) (1.33,8.17) (1.53,11.06)

Therapy 0.60 0.73 0.74 1.03 1.22 0.71
(0.33,1.12) (0.34,1.56) (0.42,1.30) (0.59,1.81) (0.62,2.38) (0.45,1.13)

Medication use 1.16 1.51 1.17 1.09 2.14 1.79
(0.60,2.24) (0.70,3.27) (0.65,2.13) (0.59,2.01) (1.07,4.31) (1.09,2.92)

Perceived need 2.01 2.07 1.75 1.92 4.40 2.58
(1.31,3.07) (1.16,3.71) (1.15,2.66) (1.25,2.93) (2.35,8.24) (1.86,3.59)

Each column represents a separate regression, with the dependent variable listed at the top and independent variables on the left.
Model controls for gender, student nationality, sexual preference, race, degree program, and age.
Significant predictors in bold.

Table 5
Cross-tabulations of help-seeking (perceived need and treatment use) in
2007 by help-seeking in 2005 a, b, c

Entire sample (N=763)

No perceived need 2007 Perceived need 2007
No perceived need 2005 361 (74.11%) 132 (25.89%)
Perceived need 2005 58 (22.28%) 198 (77.72%)

No treatment 2007 Treatment 2007
No treatment 2005 524 (85.05%) 98 (14.95%)
Treatment 2005 37 (26.07%) 104 (73.93%)

Among students with MH problem at baseline (N=270)

No perceived need 2007 Perceived need 2007
No perceived need 2005 74 (60.81%) 51 (39.19%)
Perceived need 2005 28 (18.86%) 112 (81.14%)

No treatment 2007 Treatment 2007
No treatment 2005 157 (79.74%) 42 (20.26%)
Treatment 2005 17 (22.62%) 54 (77.38%)

Among students with MH problem at baseline and follow-up (N=162)

No perceived need 2007 Perceived need 2007
No perceived need 2005 34 (49.87%) 36 (50.13%)
Perceived need 2005 15 (15.14%) 75 (84.86%)

No treatment 2007 Treatment 2007
No treatment 2005 85 (74.06%) 30 (25.94%)
Treatment 2005 11 (21.61%) 36 (78.39%)

a Percentages are weighted to reflect the full student population at this
university.

b The 2005 questionnaire asked about the prior year, whereas the 2007
questionnaire asked about the prior two years.

c Percentages reflect row totals indicating the probability of (not) having
treatment/need in 2007, given (not) having treatment/need in 2005.
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adjust for nonresponse at follow-up. The sample included 763
respondents, of which 53% were females. It was roughly
evenly split between undergraduates (48% at baseline) and
graduate students (52%).

Table 2 presents the prevalence of mental health pro-
blems, treatment, and perceived need at baseline and follow-
up. At both study waves, more than one-third of students had
some form of mental health problem, with the highest
prevalence for depression (13–15%) and eating disorders
(18–19%). At time 1, 18% of all students had received any
mental health treatment in the previous year, while at time 2,
25% of students had received any mental health treatment in
the previous two years.

Table 3 quantifies the changes in students' mental health
status between baseline and follow-up two years later. This
table demonstrates that mental health problems persist over
time for a substantial proportion of students. Sixty percent of
students who had a mental health problem in 2005 still had a
problem in 2007, whereas 24% of students who did not have a
problem in 2005 developed one by 2007. However, the
persistence varied across types of disorders. For instance,
while only 27% of students with probable depression in 2005
also screened positive for depression in 2007, 59% of students
with a probable eating disorder in 2005 still screened positive
for a probable eating disorder in 2007.

Table 4 provides information related to whether the
patterns in Table 3 hold even after controlling for covariates,
and also whether having one mental health problem (e.g.
depression) is predictive of having another mental health
problem (e.g. anxiety) two years later. Table 4 shows the
multivariate, baseline predictors of mental health status at
follow-up for each separate condition, controlling for demo-
graphic characteristics as well as mental health services
utilization and perceived need at baseline. Of note, in each
model, baseline mental health and perceived need were
strong predictors of mental health status at follow-up. In
particular, perceived need in 2005 was a significant predictor
in every model of 2007 mental disorder and service use.
Eating disorders in 2005 were also significant predictors of
Please cite this article as: Zivin, K., et al., Persistence of mental h
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anxiety disorders and self-injury in 2007, and suicidal
thoughts in 2005were predictive of anxiety disorders in 2007.

Table 5 displays the results for individual patterns of
mental health treatment use and perceived need for treat-
ment at time 1 and time 2 in three ways. First, it shows the
proportions of students at each time point who perceived a
need for services and utilized services among the entire study
population (N=763). Next, it displays these proportions only
among those students who screened positive for a mental
ealth problems and needs in a college student population,
1
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Fig. 1. Cross-tabulations of help-seeking (perceived need and treatment use)
in 2007 by help-seeking in 2005 among students with MH problem at
baseline and follow up (N=162). ‡Percentages are weighted to reflect the full
student population at this university. †The 2005 questionnaire asked about
the prior year, whereas the 2007 questionnaire asked about the prior two
years. ⁎Percentages reflect row totals indicating the probability of (not)
having treatment/need in 2007, given (not) having treatment/need in 2005.
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health problem in 2005 (N=270). Finally, it shows these
proportions among those students who screened positive for
a mental disorder in both 2005 and 2007 (N=162) (i.e., those
students with persistent mental health problems over the full
time period).

The results in Table 4 indicate a relatively high degree of
persistence in help-seeking behavior, in the sense that perceived
need and service utilization at baseline were highly correlated
with perceived need and service utilization at follow-up,
regardless ofmental health status. For example, among students
who screened in for a probable disorder at baseline and did not
perceive a need for help at baseline, only 39% perceived a need
for help by the two year follow-up (see Table 5). Similarly,
among students who screened in for a probable disorder at
baseline and did not use services in the year before baseline,
only 20% used services by the two year follow-up.

Among the subgroup that screened in for probable
disorders at both baseline and follow-up, only half of those
students who did not perceive a need for help at baseline
perceived a need for help by the follow-up, and only 26% of
those students who did not use services in the year before
baseline used services by the follow-up (see Fig. 1). However,
among those students who perceived a need in 2005, 85% still
did in 2007, and most who were getting treatment in 2005
still were in 2007 (78%).

4. Discussion

This study provides new longitudinal data onmental health
problems, use ofmental health services, and perceived need for
treatment for a college student population. At both the baseline
and the two year follow-upmeasurements, we found thatmore
than a third of the student population had a mental health
problem. Further, 60% of students who had a mental health
problem in 2005 also had a problem in 2007, although the
degree of persistence varied substantially by type of problem.
Depression, for instance, was less persistent than symptoms of
eating disorders in this college student population. In addition,
Please cite this article as: Zivin, K., et al., Persistence of mental h
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positive screens for specific disorders or problems at baseline
were strong predictors of positive screens for the same
condition at follow-up, and in some cases also significantly
predicted different problems at follow-up.

We also found a high degree of persistence in lack of
perceived need for help and in lack of services use, even
among those students who screened positive for disorders at
both time points. This finding of relatively low services use
among those with probable mental health needs is consistent
with earlier research (Eisenberg et al., 2007a). Yet the present
findings build upon these prior cross-sectional findings by
demonstrating that relatively low levels of perceived need for
help and service use are persistent phenomena.

Thus, there appears to be a relatively large proportion of
students with mental health problems that are more than
transient issues related to adjustments or other temporary
factors. Furthermore, many students within this population
do not receive mental health treatment. It is important to
understand more about this sub-group. Which factors inhibit
or facilitate help-seeking and receipt of care, and what are the
consequences (e.g., academic and social) of persistent
untreated mental health problems?

Improving understanding of this population is particularly
important in a context of limited resources and growing demand
for student mental health services (Gallagher, 2007). Our data
reveal not only a large group of students with persistent
untreated problems, but also a substantial number of service
users without positive screens for mental health problems.
College administrators and health providers, not to mention
insurers, must wrestle with how to prioritize mental health
services across these highly heterogeneous groups of students.

In addition to quantifying the persistence of mental health
problems and help-seeking, we also found that perceived need
at baseline is a strong predictor of mental health problems at
follow-up, even after controlling for mental health at baseline.
This suggests that asking students about their perceived need
for help can provide valuable information to supplement
standard clinical screens, for the purpose of identifying those
who are at risk for developing significant mental health
problems. Asking a student whether he or she thinks that she
needs help appears to capture some element of risk or
vulnerability that is sometimes missed by a set of brief screens.

While our findings provide new longitudinal data on
student mental health and treatment, there are some
limitations of note. This study was conducted in one large
public university in the United States. While the population is
demographically similar to the national population of
students, this university is not necessarily representative in
other ways such as being a large, research institution. In
addition, we used brief screening instruments to assess the
presence of mental disorders. Although these instruments
(such as the PHQ-9 and the SCOFF) have been validated and
shown to have acceptable sensitivity and specificity in a range
of populations (including college students), these measures
are not equivalent to clinical diagnoses.

Despite these limitations, this study reveals important
information about students' mental health, their treatment
use, and perceived need for treatment. More outreach may be
needed to increase rates of treatment among students
suffering from mental disorders. Our findings on both the
chronic nature of some mental disorders as well as persistent
ealth problems and needs in a college student population,
1

http://dx.doi.org/10.1016/j.jad.2009.01.001


6 K. Zivin et al. / Journal of Affective Disorders xxx (2009) xxx–xxx

ARTICLE IN PRESS
need for and use of services suggest that campus services
need to be available for students with ongoing needs. Future
research should examine more students from more univer-
sities either more frequently and/or for longer periods to
identify the full spectrum and trajectories of student mental
disorders. Such research would help to further quantify the
persistence of mental health problems and apparent unmet
needs in these populations.
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