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Background:College entrance is a stressful period with a high prevalence of mental disorders.

Aims: To assess the role impairment associated with 12-monthmental disorders among incoming

first-year college students within a large cross-national sample.

Methods:Web-based self-report surveys assessing the prevalence of DSM-IV mental disorders

and health-related role impairment (Sheehan Disability Scale) were obtained and analyzed from

13,984 incoming first-year college students (Response = 45.5%), across 19 universities in eight

countries. Impairment was assessed in the following domains: home management, work (e.g.,

college-related problems), close personal relationships, and social life.

Results:Mean age of the sample was 19.3 (SD = 0.59) and 54.4% were female. Findings showed

that 20.4% of students reported any severe role impairment (10% of those without a mental dis-

order vs. 42.9% of those with at least one disorder, P < 0.01). In bivariate analyses, panic dis-

order, and mania were associated most frequently with severe impairment (60.6% and 57.5%,

respectively). Students reporting three or more mental disorders had almost fivefold more
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frequently severe impairment relative to thosewithoutmental disorders.Multiple logistic regres-

sion showed that major depression (OR = 4.0; 95%CI = 3.3, 4.8), generalized anxiety (OR = 3.9;

95%CI = 3.1, 4.8), and panic disorder (OR = 2.9; 95%CI 2.4, 4.2) were associated with the highest

odds of severe impairment. Only minimal deviations from these overall associations were found

across countries.

Conclusion: Mental disorders among first-year college students are associated with substantial

role impairment. Providing preventative interventions targeting mental disorders and associated

impairments is a critical need for institutions to address.
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ment, social function, suicide/self-harm, university students

1 INTRODUCTION

College students are a key group in society in terms of human capital

(Abel & Deitz, 2012) as they will drive future economic growth and

innovation. They are an increasingly higher proportion of the popula-

tion younger than 25 in developed countries (OECD, 2016). College

is a peak period for mental disorders (Auerbach et al., 2016; Blanco

et al., 2008; Cho et al., 2015; Eisenberg, Golberstein, & Gollust, 2007;

Ibrahim, Kelly, Adams, & Glazebrook, 2013; Kendler, Myers, & Dick,

2015; Mojtabai et al., 2015; Vazquez, Torres, Otero, & Diaz, 2011),

particularly mood, anxiety, and substance use disorders. A recent

meta-analysis reported that an average of 30.6% of the students

suffered from depression (Ibrahim et al., 2013). This high prevalence is

significant for both the distress caused and its associated impairment

in academic performance (Auerbach et al., 2016, 2018; Bruffaerts

et al., 2012, 2018; Skidmore, Kaufman, & Crowell, 2016) as well as sui-

cidal thoughts and behaviors (Mortier, Auerbach, et al., 2018; Mortier,

Cuijpers, et al., 2018). However, research is needed to clarify howmen-

tal disorders may affect important functioning across key life domains.

Mental disorders are a significant contributor to disability in the

general population (Ormel et al., 2008; Verger, Guagliardo, Gilbert,

Rouillon, & Kovess-Masfetty, 2010). Among students, mental disor-

ders have a substantial impact on academic performance (Auerbach

et al., 2016; Kessler, Foster, Saunders, & Stang, 1995), and prema-

triculation onset disorders are strong predictors of college attrition

(Auerbach et al., 2016). More broadly, mental disorders are associ-

ated with lower employment in adulthood (Mojtabai et al., 2015).

Nevertheless, impairment in other domains, including home man-

agement/chores, work, close personal relationships, and social life

remains poorly understood. An enhanced understanding of themental

disorder-related role impairment is critical, as this may inform specific

care needs of students. Addressing those needs may potentially

reduce individual suffering of patients and their families as well as

increase human capital of our societies. A French study reported

that the presence of any 12-month mental disorder was associated

with a 10-fold likelihood of “marked” or “extreme” impairment in

the Sheehan Disability Scale among university students (Verger

et al., 2010). Nevertheless, the amount and type of disability asso-

ciated with mental disorders among university students has been

assessed only in a few, single country studies (Klemenc-Ketis, Kersnik,

Eder, & Colaric, 2011; Verger et al., 2010).The WHO World Mental

Health Surveys International College Student Project (WMH-ICS)

was developed to obtain accurate longitudinal information about

the prevalence, correlates and impact of mental, substance, and

behavioral disorders among college students throughout the world

[https://www.hcp.med.harvard.edu/wmh/college_student_survey.php].

The aims in doing this were to assess unmet need for treatment, to

develop a practical method of targeting students in need of outreach,

and to lay the groundwork for the implementation and evaluation of

preventive and clinical interventions. The initial phase of the initiative,

which is the focus of the current report, involves carrying out surveys

with representative samples in a total of 19 colleges of eight coun-

tries of incoming college students to estimate prevalence of mental

disorders, associated impairments, adverse social and academic

consequences, and patterns of help-seeking.

The objectives of this paper are to estimate among incoming first-

year college students: (a) the prevalence of role impairment (home

management/chores, college-related work, close relationships, and

social life) associatedwithmental disorders; and (b) themodification of

this association by comorbidmental disorders. A secondary aimwas to

test whether there was between-country variation in role impairment

associated withmental disorders.

2 METHOD

2.1 Study design

Cross-sectional baseline data from surveys of participants at the

WMH-ICS project in a total of 19 colleges of eight countries were used

for this study.Most participating sites are following first-year students

every 12 months (e.g., from the first to final year of studies). However,

data collection remains ongoing, and thus, follow-up data are beyond

the scope of the current manuscript.

2.2 Participants

The initial round of WMH-ICS surveys were carried out in eight

countries (Australia, Belgium, Germany, Mexico, Northern Ireland,

https://www.hcp.med.harvard.edu/wmh/college_student_survey.php
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SouthAfrica, Spain, and theUnited States). Details on the participating

countries and college surveys are provided in Table 1.Web-based self-

report questionnaires were administered to all incoming first-year

students from 19 participating universities across these countries

(7 private, 12 public) between October 2014 and February 2017.

Inclusion criteria for participating in the survey were the same in all

countries: (a) university students 18+ years-old; (b) enrolled in the

first year and for the first time in the participating universities; and

(c) fluent in the official language of the country. We excluded all those

participants not complyingwith all the inclusion criteria and thosewho

refused to provide their informed consent. A total of 14,371 question-

naires were completed, with sample sizes ranging from a low of 633 in

Australia to a high of 4,580 in Belgium. Theweighted by achieved sam-

ple sizemean response rate across all surveys was 45.5%. An overview

of the participating sample and invitation procedures carried out in

each country is provided in Online Data Supplement 1. The sample

for the analyses reported here was restricted to students identifying

themselves asmaleor femalewhowere full-time students (n=13,984).

Sociodemographic differences between respondents and nonre-

spondents were assessed when constructing the nonresponse sur-

vey weights. Females were over-represented in the survey. Data

were weighted to adjust for differences between survey respondents

and nonrespondents on whatever sociodemographic information was

made available about the student body by University officials using

poststratification weights (Groves & Couper, 1998).

2.3 Procedures

All incoming first-year students in the participating universities were

invited to participate in a web-based self-report health survey. The ini-

tial mode of contact varied across universities, with the survey being

either a part of a health evaluation in some universities, a part of the

registration process in others, or implemented as a stand-alone sur-

vey administered to students via their student email addresses in still

others. In all cases, other than in Mexico, potential respondents were

invited to participate, and initial nonrespondents were recontacted

through a series of personalized reminder emails containing unique

electronic links to the survey. Tenuniversities implemented conditional

incentives in the final stages of refusal conversion (e.g., a raffle for store

credit coupons, movie passes). In addition, one site (Spain) used an

“end-game strategy” consisting of a random sample of nonrespondents

at theendof thenormal recruitmentperiod thatwasoffered incentives

for participation. Respondents to these end-game interviews were

given a weight equal to 1/p, where p represented the proportion of

nonrespondents at the end of the normal recruitment period that was

included in the end-game, to adjust for the under-sampling of these

hard-to-recruit respondents. The situation was different in Mexico,

where students were invited to participate in conjunctionwithmanda-

tory activities, which varied from school to school (e.g., student health

evaluations; tutoring sessions), with time set aside for completing the

survey during the sessions. Informed consent was obtained before

administering the questionnaires in all countries. Procedures for

obtaining informed consent and protecting human participants were

approved and monitored for compliance by the institutional review

boards of the organizations coordinating the surveys in each country.

At the endof the survey, all respondents received a general notification

which provides information onhow to access specializedmental health

services if they considered it necessary for them. Students endorsing

recent and/or severe suicide thoughts and behaviors received informa-

tion about available resources within their school and/or community.

2.4 Measures

2.4.1 Role impairment

Severity of health-related role impairment during the past 12 months

was assessed using an adapted version of the Sheehan Disability Scale

(Leon, Olfson, Portera, Farber, & Sheehan, 1997; Ormel et al., 2008).

This was completed for four role domains home management/chores,

college-related andotherwork, close personal relationships, and social

life. Home management specified the activities “cleaning, shopping,

and working around the house, apartment or yard.” College-related

and other work specified “ability to work as well as most of other peo-

ple.” Close personal relationships were specified as “the ability to initi-

ate and maintain close personal relationships,” whereas social life was

asked without further specification. A 0–10 visual analogue scale was

used to rate the degree of impairment for each domain. The scale was

labeled as no interference (0), mild (1–3), moderate (4–6), severe (7–

9), and very severe (10) interference. Severe self-reported role impair-

ment was defined as having a 7–10 rating (Kessler & Ustun, 2004;

Wittchen, Nelson, & Lachner, 1998). In our study Cronbach's alpha (𝛼)

for the overall SDS scale was 0.876.

2.4.2 Mental disorders

Due to the size and logistical complexities of the surveys, it was impos-

sible to administer an in-depth psychiatric diagnostic interview to each

student. Instead, the survey instrument consisted of a broad range of

short validated self-report screening scales. These included the Com-

posite International Diagnostic Interview Screening Scales (CIDI-SC)

(Kessler & Ustun, 2004; Kessler et al., 2013) for major depressive

episode, mania/hypomania (broad mania), generalized anxiety disor-

der (GAD), panic disorder (PD), and drug use disorder (abuse or depen-

dence either on cannabis, cocaine, or any other street drug, or on

a prescription drug either used without a prescription or with used

more than prescribed to get high, buzzed, or numbed out); and the

AUDIT screening scale for alcohol use disorder (Saunders, Aasland,

Babor, de la Fuente, & Grant, 1993). The CIDI-SC scales have concor-

dance with blinded clinical diagnoses in the range AUC = 0.70–0.78

(16). In line with recommendation (Babor, Higgins-Biddle, Saunders,

& Monteiro, 2001), we defined alcohol use disorder (abuse or depen-

dence) in the AUDIT as having a total score of 8+ and a score of 4+ on

the AUDIT dependence score. This version of AUDIT scoring has con-

cordance with clinical diagnosis in the range AUC = 0.78–0.91 (Rein-

ert & Allen, 2002). Additional items taken from the CIDI (Kessler &

Ustun, 2004) were used to assess age of onset of each disorder and

number of months with symptoms in the past year. Participants with

a positive response for lifetime disorder were assessed for the num-

ber of months in the past year that they experienced symptoms. All



4 ALONSO ET AL.

T
A
B
L
E
1

W
M
H
-I
C
S
sa
m
p
le
ch
ar
ac
te
ri
st
ic
s

C
o
u
n
tr
y

N
u
m
b
er

o
f

p
ar
ti
ci
p
at
in
g

u
n
iv
er
si
ti
es

To
ta
ls
iz
e
o
ft
h
e

u
n
iv
er
si
ti
es

N
u
m
b
er

o
f

fi
rs
t-
ye
ar

st
u
d
en

ts
el
ig
ib
le

N
u
m
b
er

o
f

fi
rs
t-
ye
ar

st
u
d
en

ts
p
ar
ti
ci
p
at
ed

R
es
p
o
n
se

ra
te

Su
rv
ey

fi
el
d
d
at
es

Sa
m
p
lin

g
an
d
p
ro
ce
d
u
re
s

A
u
st
ra
lia

1
P
u
b
lic

∼
4
5
,0
0
0

9
,0
4
2

6
3
3

7
.0
%

2
0
1
6

A
ll
fi
rs
t-
ye
ar

st
u
d
en

ts
w
er
e
in
vi
te
d
to

p
ar
ti
ci
p
at
e
th
ro
u
gh

e-
m
ai
l.
F
iv
e

re
m
in
d
er

em
ai
ls
w
er
e
se
n
t
w
it
h
p
er
so
n
al
iz
ed

lin
ks

to
th
e
su
rv
ey
.

C
o
n
d
it
io
n
al
in
ce
n
ti
ve
s
w
er
e
ap
p
lie
d
(m

ov
ie
p
as
se
s)
.

B
el
gi
u
m

1
P
u
b
lic

∼
4
0
,0
0
0

8
,5
3
0

4
,5
8
0

5
3
.7
%

2
0
1
4
–
2
0
1
6

A
ll
fi
rs
t-
ye
ar

st
u
d
en

ts
w
er
e
in
vi
te
d
fo
r
a
p
sy
ch
o
-m

ed
ic
al
ch
ec
k-
u
p
in
th
e

st
u
d
en

t
m
en

ta
lh
ea
lt
h
ce
n
te
r.
Su

rv
ey
s
w
er
e
co
m
p
le
te
d
in
th
e
w
ai
ti
n
g

ro
o
m
.S
tu
d
en

ts
w
h
o
d
id
n
o
t
sh
o
w
u
p
fo
r
th
e
p
sy
ch
o
-m

ed
ic
al
ch
ec
k-
u
p

re
ce
iv
ed

u
p
to

ei
gh

t
re
m
in
d
er

em
ai
ls
.C

o
n
d
it
io
n
al
in
ce
n
ti
ve
s
w
er
e

ap
p
lie
d
(s
to
re

cr
ed

it
co
u
p
o
n
s)
.

G
er
m
an
y

1
P
u
b
lic

∼
4
0
,0
0
0

5
,0
6
4

6
7
7

1
3
.4
%

2
0
1
6
–
2
0
1
7

A
ll
fi
rs
t-
ye
ar

st
u
d
en

ts
w
er
e
in
vi
te
d
to

p
ar
ti
ci
p
at
e
th
ro
u
gh

e-
m
ai
l.
Si
x

re
m
in
d
er

em
ai
ls
w
er
e
se
n
t
w
it
h
p
er
so
n
al
iz
ed

lin
ks

to
th
e
su
rv
ey
.

C
o
n
d
it
io
n
al
in
ce
n
ti
ve
s
w
er
e
ap
p
lie
d
(s
to
re

cr
ed

it
co
u
p
o
n
s)
.

M
ex
ic
o

4
P
ri
va
te
/2

p
u
b
lic

∼
2
8
,0
0
0

5
,2
9
3

4
,1
9
9

7
9
.3
%

2
0
1
6

A
ll
fi
rs
t-
ye
ar

st
u
d
en

ts
w
er
e
el
ig
ib
le
fo
r
th
e
su
rv
ey
.I
n
it
ia
lc
o
n
ta
ct
d
if
fe
re
d

by
u
n
iv
er
si
ty
:s
u
rv
ey

in
cl
u
d
ed

in
an

o
b
lig
at
o
ry

h
ea
lt
h
ev
al
u
at
io
n
(o
n
e

u
n
iv
er
si
ty
),
as

p
ar
t
o
fo

b
lig
at
o
ry

gr
o
u
p
tu
to
ri
n
g
se
ss
io
n
s
(o
n
e

u
n
iv
er
si
ty
),
o
r
as

p
ar
t
o
fr
eq

u
ir
ed

cl
as
se
s
(t
w
o
u
n
iv
er
si
ti
es
)o
r
te
ac
h
er

ev
al
u
at
io
n
s
(t
w
o
u
n
iv
er
si
ti
es
).
Tw

o
u
n
iv
er
si
ti
es

se
n
t
re
m
in
d
er

em
ai
ls

(t
u
to
rs
se
n
t
o
u
t
em

ai
ls
to

th
ei
r
tu
te
es
;i
n
a
re
q
u
ir
ed

cl
as
s
o
fp

er
so
n
al

d
ev
el
o
p
m
en

t,
re
m
in
d
er
s
w
er
e
se
n
t
o
u
t
by

fa
cu
lt
y)
.N

o
in
ce
n
ti
ve
s
w
er
e

ap
p
lie
d
.

N
o
rt
h
er
n
Ir
el
an

d
1
P
u
b
lic

∼
2
5
,0
0
0

4
,3
5
9

7
3
9

1
7
.0
%

2
0
1
5

A
ll
fi
rs
t-
ye
ar

st
u
d
en

ts
d
u
e
to

re
gi
st
er

w
er
e
in
vi
te
d
to

p
ar
ti
ci
p
at
e.

Fo
llo

w
in
g
re
gi
st
ra
ti
o
n
,I
D
n
u
m
b
er
s
an

d
lin

ks
to

th
e
su
rv
ey

w
er
e

p
ro
vi
d
ed

.F
iv
e
re
m
in
d
er

em
ai
ls
/t
ex
t
m
es
sa
ge
s
w
er
e
se
n
t
w
it
h

p
er
so
n
al
iz
ed

lin
ks

to
th
e
su
rv
ey
.A

si
xt
h
re
m
in
d
er

in
vo
lv
ed

a
re
se
ar
ch
er

te
le
p
h
o
n
in
g
n
o
n
re
sp
o
n
d
er
s.
A
ll
re
sp
o
n
d
er
s
w
er
e
en

te
re
d
in
to

a
n
u
m
b
er

o
fd

ra
w
s
to

w
in
an

iP
ad

.

So
u
th

A
fr
ic
a

1
P
u
b
lic

∼
3
0
,0
0
0

5
,3
3
8

6
8
6

1
2
.9
%

2
0
1
5

A
ll
fi
rs
t-
ye
ar

st
u
d
en

ts
w
er
e
in
vi
te
d
to

p
ar
ti
ci
p
at
e
th
ro
u
gh

e-
m
ai
l.
E
ig
h
t

re
m
in
d
er

em
ai
ls
an

d
o
n
e
te
xt

m
es
sa
ge

w
er
e
se
n
t
w
it
h
p
er
so
n
al
iz
ed

lin
ks

to
th
e
su
rv
ey
.C

o
n
d
it
io
n
al
in
ce
n
ti
ve
s
w
er
e
ap
p
lie
d
(5
×
R
1
0
0
0

d
ra
w
).

Sp
ai
n

5
P
u
b
lic

∼
9
6
,0
0
0

1
6
,3
3
2

2
,1
1
8

1
3
.0
%

2
0
1
4
–
2
0
1
5

A
ll
fi
rs
t-
ye
ar

st
u
d
en

ts
w
er
e
el
ig
ib
le
fo
r
th
e
su
rv
ey
.I
n
it
ia
lc
o
n
ta
ct
d
if
fe
re
d

by
u
n
iv
er
si
ty

(i
n
fo
rm

at
io
n
st
an

d
s,
in
fo
rm

at
io
n
se
ss
io
n
s
in
cl
as
sr
o
o
m
s,

th
ro
u
gh

th
e
u
n
iv
er
si
ty

'
s
w
eb

si
te
).
Fo

u
r
re
m
in
d
er

em
ai
ls
w
er
e
se
n
t
w
it
h

p
er
so
n
al
iz
ed

lin
ks

to
th
e
su
rv
ey
.C

o
n
d
it
io
n
al
m
o
n
et
ar
y
in
ce
n
ti
ve
s
w
er
e

ap
p
lie
d
.A

d
d
it
io
n
al
ly
,a
n
en

d
-g
am

e
st
ra
te
gy

w
as

im
p
le
m
en

te
d
by

se
le
ct
in
g
a
ra
n
d
o
m
p
ro
p
o
rt
io
n
o
fn

o
n
re
sp
o
n
d
en

ts
an

d
o
ff
er
in
g
al
lo
f

th
em

a
m
o
n
et
ar
y
in
ce
n
ti
ve
.

U
n
it
ed

St
at
es

3
P
ri
va
te

∼
2
1
,8
0
0

4
,3
8
2

7
3
9

1
6
.9
%

2
0
1
5
–
2
0
1
6

A
ll
fi
rs
t-
ye
ar

st
u
d
en

ts
w
er
e
in
vi
te
d
to

p
ar
ti
ci
p
at
e
th
ro
u
gh

e-
m
ai
l.
T
h
re
e

re
m
in
d
er

em
ai
ls
w
er
e
se
n
t
w
it
h
p
er
so
n
al
iz
ed

lin
ks

to
th
e
su
rv
ey
.

C
o
n
d
it
io
n
al
in
ce
n
ti
ve
s
w
er
e
ap
p
lie
d
(g
if
t
ca
rd
s)
.

To
ta
l

1
2
P
u
b
lic
/7

p
ri
va
te

∼
3
2
6
,0
0
0

5
8
,3
4
0

1
4
,3
7
1

4
5
.5
%

a
2
0
1
4
–
2
0
1
7

a
W
ei
gh

te
d
by

ac
h
ie
ve
d
sa
m
p
le
si
ze
.



ALONSO ET AL. 5

respondents indicating that they experienced symptoms for 1 month

or more in the past year were coded positive for past year disorder.

A detailed report of the prevalence of mental disorders in this sam-

ple is under review (Auerbach et al., 2018). Students endorsing recent

and/or severe suicide thoughts and behaviors received information

about available resources within their school and/or community.

2.4.3 Sociodemographic factors

Questions on sociodemographic characteristics were administered at

the beginning of the survey in order to promote the warming up

of the respondent. Sociodemographic factors examined in the sur-

vey included: gender, age, parental education, parental marital status,

urbanicity, religious background, and sexual orientation. Gender was

assessed by asking respondents whether they identified themselves as

male, female, transgender (male-to-female/female-to-male), or “other.”

Respondent agewas categorized into three categories (18 years/19

years/20 or more years old). Parental educational level was assessed

for father and mother separately (none/elementary school/secondary

school/some postsecondary education/university graduate/doctoral

degree), and was categorized into high (university graduate or more),

medium (some postsecondary education), and low (secondary school

or less) based on the highest-of-both parents’ educational level.

Parental marital status was dichotomized into “parents not married or

parent(s) deceased” versus “parents married and both alive.” Respon-

dents were asked about the level of urbanicity of the place they

were raised (small city/large city/town or village/suburbs/rural area),

and their religious background (categorized into Christian/Other reli-

gion/No religion). Students were asked whether they identified them-

selves as heterosexual, gay or lesbian, bisexual, asexual, not sure, and

other. Those indicating “other” were presented an open text item “How

would you describe your sexual orientation?” All free text responses were

inspected in the data cleaning process, and, if applicable, recoded to one of

the five other response options. Additional questions were asked about

the extent to which respondents reported being attracted to men and

women and the gender(s) of people they had sex with (if any) in the

past 5 years. To create the final sexual orientation variables, respon-

dents were categorized into the following categories: heterosexual

with no same-sex attraction, heterosexual with same-sex attraction,

nonheterosexualwithout same-sex sexual intercourse, andnonhetero-

sexual with same-sex sexual intercourse.

2.4.4 College-related factors

The college-related factors examined in the survey included: high

school performance, the most important reason to go to university,

and residence during first semester. Respondents were asked where

they ranked academically compared to other students at the time of

their high school graduation (from top 5% to bottom 10%; categorized

into quartiles). They were also asked, out of nine possible reasons,

what their most important reason was to go to university. Based

on the results of a tetrachoric factor analysis (details available on

request), the most important reason to go to university was catego-

rized into extrinsic reasons (i.e., family wanted me to/my friends were

going/teachers advised me to/did not want to get a job right away)

versus intrinsic reasons (to achieve a degree/I enjoy learning and

studying/to study a subject that really interests me/to improve job

prospects generally/to train for specific type of job). Finally, respon-

dents were also askedwhere theywere living during the first semester

of the academic year (parents’, other relative's, or ownhome/university

or college hall of residence/shared house, apartment, or flat/private

hall of residence/other), and if they already worked or expected to

work on a student job.

2.5 Analysis

All analyses were conducted with SAS version 9.4 (Inc., 2010). In

addition, multiple imputation (MI) by chained equations (Van Buuren,

2012) was used to adjust for within-survey item nonresponse, random

internal subsampling of survey sections, and missing data due to skip

logic errors that occurred in a few surveys. Cross-tabulations were

used to estimate the prevalence of severe role impairment among

those with 12-month mental disorder, and are reported as weighted

within-country proportions, with associated MI-adjusted standard

errors obtained through the Taylor series linearization method. To

obtain pooled estimates of prevalence across countries, each country

was given an equal sum of weights.

Logistic regression analyseswere used to identify 12-monthmental

disorders aspredictors for any severe role impairment, and in each sep-

arate role domain of severe role impairment. Regression coefficients

and their MI-based standard errors were exponentiated to generate

odds ratios (OR) and associated 95% confidence intervals (CI). A series

of five models was evaluated: (M1) type only, i.e., model including a

separate dummy variables for each of the six types of mental disorder;

(M2) continuous number only, i.e., one variable indicating number

of disorders ranging from zero to six; (M3) categorical number of

disorders only, i.e., a series of dummy variables indicating exactly one,

exactly two, and three or more disorders; (M4) both type and continu-

ous number of comorbid disorders and (M5) both type and categorical

number, excluding the dummy indicating exactly one mental disorder.

This series of models was conducted to evaluate whether it is the joint

effect of specific types of disorder and/or the interactions betweendis-

orders that explains the data best (Kessler et al., 2010; Nock, Borges,

& Ono, 2012). Model 1 implicitly assumed that the joint effect of the

multiple disorders is the product of the odds ratios. The assumptions

in Models 2 and 3 were that the disorder is unimportant once number

of disorders is known, and the main effect coefficients for the various

component disorders are assumed to be the same. Additionally, Model

3, with dummy variables for number of predictor disorders, implicitly

allows for interactions in the sense that the coefficients associated

with having exactly two or exactly three or exactly n disorders can be

significantly different from the product of the coefficient associated

with having exactly one disorder. The model that includes terms

for both type and number of predictor disorders, in comparison,

allows both for differences in effects of the different disorders and

for interactions. Specifically, the coefficients associated with types

of disorders can be interpreted as the coefficients of the outcome

among individuals who had one and only one specific mental disorder

compared to respondents with none of the disorders, while the
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coefficients associated with number of disorders are multipliers of the

combination of coefficients associated with the component disorders.

All models were adjusted for sociodemographic and college-related

variables, and country membership. Akaike's information criterion

was used to select the best model. Based on this model, population

attributable risk proportions (PARP) were calculated to estimate

the potential reduction in severe role impairment if we were able

to eliminate the six 12-month mental disorders under study from

the population, assuming a full causal relationship between disorder

and role impairment (Krysinska & Martin, 2009). We then examined

between-country variation in associations by including predictor-

by-country interactions and an adjusted interaction dummy coding

scheme that kept the product of all country-specific ORs equal to one.

The latter method allowed us to detect significant between-country

variation by evaluating the statistical significance of deviation of

within-country coefficients from the median 1.0 value. Statistical

significance in all analyses was evaluated using two-sided MI-based

tests with significance level 𝛼 set at 0.05.

3 RESULTS

3.1 Sample description

The final sample included in this study is of 13,984 students, represent-

ing a weighted by achieved sample size mean response rate of 45.5%

(Table 1). Mean age of the participants was 19.33 (SD = 0.59), and

54.4%were female. The characteristics of the sample are presented in

theOnline Data Supplement Table 1.

3.2 Prevalence ofmental disorders and severe role

impairment

As shown in Table 2 (first column), 12-month prevalence of any

mental disorder was 31.4%, and ranged from 3% for drug use disorder

to 18.5% for major depression. A detail account of the prevalence

of mental disorders in this sample has been reported elsewhere

(Auerbach et al., 2018). A 20.4% of the sample reported any severe

role impairment (Table 2, 3rd column), 10% for those with no mental

disorder and 42.9% of those with any mental disorder (P < 0.001).

Students with panic disorder and broad mania showed the highest

proportion with severe impairment (60.6 and 57.5%, respectively).

Results suggest a dose-dependent effect whereby the higher the

number of disorders, the greater the impairment (almost 69% among

students reporting three or more mental disorders). The highest level

of impairment was observed for social life and close relationships.

The frequency of any severe role impairment across the different

participating sites is summarized in Table 3. As expected, severe role

impairment is much higher among students with than without mental

disorders across all sites. However, there is considerable variation in

the prevalence of any severe impairment, from the lowest in Mexico

and Belgium (8.9 and 10.6%, respectively) to the highest in Australia

and Germany (38.7 and 27.4%, respectively). These site differences in

prevalence of severe impairment persist among students with any and

those with nomental disorder. T
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3.3 Mental disorders as predictors of severe

role impairment

The results of the logistic regression models predicting any severe

impairment adjusted by all our sociodemographic and college-related

factors, as well as by country, are presented in Table 4. Model 1 shows

that all disorders were significantly associated with the reporting of

severe role impairment, major depression and GAD being those dis-

orders with the highest odds of severe impairment (OR = 3.2 and

OR= 3.0, respectively).

Models 2 and 3 include only the number of disorders, either con-

sidered as a continuous count (Model 2) or a 3-level categorical count

(Model 3). Model 2 shows a significant OR = 2.5 of severe role impair-

ment for each additional mental disorder, and Model 3 shows differ-

ent effect for each of the categories considered (exactly one, exactly

two, and three or more disorders), ORs ranging from 3.3 to 14.9. The

joint effects corresponding tomore than one disorder according to this

model are subadditive.

Models 4 and 5 assess the association of 12-month mental disor-

ders with any severe role impairment taking into account the number

of disorders using a continuous (Model 4) and categorical (Model 5)

approach. Both Models 4 and 5 show that estimates for individual

disorders are even higher, when the disorder count is included, than

they were in Model 1. In contrast with Models 2 and 3, once the pres-

ence a specific mental disorders is considered, additional disorders

are associated with a subadditive effect (with OR significantly smaller

than 1). Model AUCs were similar, ranging from 0.781 (Model 2) to

0.785 (Models 1 and 5) suggesting similar model performance. Model

5 was selected as the best fittingmodel.

The association of 12-month mental disorders with specific types

of severe impairment when using a final logistic regression (Model 5 in

Table 3) is presented in Table 5. All mental disorders are significantly

associated with severe impairment in all four domains (with only two

exceptions among 24 estimates). Major depressive episode is associ-

ated with the highest impairment (with ORs ranging from 4.4 for close

relationships, to 2.2 for home management), closely followed by GAD

(ORs ranging from3.7 to 2.3). Social life and in close relationshipswere

the domains consistently with the highest association with 12-month

mental disorders, and home management, the domain with lowest but

still high and significant ORs.

Table 5 also provides the population attributable risk proportion

(PARP), estimated for severe impairment in each role domain. This

can be interpreted as the theoretical proportion of impairment that

could be avoided if there was no 12-month disorder. Overall, almost

half (45.2%) of any severe role impairment (2nd column) could be

avoided, with PARPs over 50% for social life, close relationship, and

work impairment. AUCs indicated a similarly good performance for all

models, with a range from 0.757 (work) to 0.803 (close relationships).

The association of 12-month mental disorders with any severe role

impairment by country is presented in Table 6. For each row in the

table, a separate model was built to determine the country-specific

effects. All the models (and all the ORs shown) are also adjusted for

sociodemographic and college-related variables, countrymembership,

and variables-by-country interaction dummies. The second column
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TABLE 4 Twelve-monthmental disorders as predictors for any severe role impairment in theWMH-ICS surveys

Model 1 Model 2 Model 3 Model 4 Model 5

aOR (95%CI) aOR (95%CI) aOR (95%CI) aOR (95%CI) aOR (95%CI)

Type ofmental disorder

Major depressive episode 3.2 (2.8–3.8)* 4.1 (3.4–4.9)* 4.0 (3.3–4.8)*

Generalized anxiety disorder 3.0 (2.6–3.6)* 4.1 (3.3–5.0)* 3.9 (3.1–4.8)*

Panic disorder 2.1 (1.5–2.9)* 2.8 (2.0–4.0)* 2.9 (2.1–4.2)*

Broadmania 1.9 (1.4–2.6)* 2.6 (1.9–3.7)* 2.7 (1.9–3.8)*

Alcohol abuse or dependence 1.4 (1.1–1.7)* 1.7 (1.3–2.2)* 1.7 (1.3–2.2)*

Drug abuse or dependence 1.6 (1.1–2.2)* 2.1 (1.5–3.1)* 2.1 (1.4–3.0)*

Number of disorders (continuous) 2.5 (2.4–2.7)* 0.8 (0.7–0.9)*

Number of disorders (categorical)

None (ref) (ref)

Exactly onemental disorder 3.3 (2.8–3.8)*

Exactly twomental disorders 8.2 (6.9–9.8)* 0.7 (0.5–0.9)*

Three ormoremental disorders 14.9 (11.4–19.5)* 0.4 (0.2–0.6)*

F(ndf,ddf) [P-value]a 272.76(3,2615) [<0.01]* 7.73(2,1992) [<0.01]*

Model fit

Akaike information criterion 9416.8 9498.2 9474.4 9399.9 9398.2

Area under the curve 0.784 0.781 0.782 0.785 0.785

Note. Model 1 includes all the type of mental disorders; Model 2 includes the number of mental disorders (as a continuous variable); Model 3 Includes the
number ofmental disorders (as categorical variables);Model 4 includes all the types ofmental disorders plus he number of disorders (continuous); andModel
5 includes all the types of mental disorders plus the number of disorders (categorical). All models are adjusted for sociodemographic (gender, age, parental
educational level, parental marital status, place raised, religion, sexual orientation, and current living situation), college-related predictors (expected towork
ona student job, academicperformance inhigh school,most important reason togo touniversity), thepredictors shown in the rows, andcountrymembership.
Significant findings are indicated in bold andmarkedwith an asterisk *; 𝛼, 0.05.
aOR, adjusted odds ratio; CI, confidence interval.
aF-test to evaluate joint significance of categorical predictor levels. ndf, numerator degrees of freedom; ddf, denominator degrees of freedom.

TABLE 5 Twelve-monthmental disorders as predictors for types of severe role impairment in theWMH-ICS surveys, final model

Any severe role
impairment

Home
management

College-related
work

Close
relationships Social life

aOR (95%CI) aOR (95%CI) aOR (95%CI) aOR (95%CI) aOR (95%CI)

Type of disorder

Major depressive episode 4.0 (3.3–4.8)* 2.2 (1.6–3.0)* 3.6 (2.8–4.6)* 4.4 (3.4–5.5)* 4.3 (3.4–5.4)*

Generalized anxiety disorder 3.9 (3.1–4.8)* 2.3 (1.6–3.2)* 3.5 (2.7–4.7)* 3.1 (2.3–4.2)* 3.7 (2.9–4.8)*

Panic disorder 2.9 (2.1–4.2)* 1.9 (1.1–3.3)* 3.0 (2.0–4.4)* 2.4 (1.6–3.6)* 2.5 (1.7–3.7)*

Broadmania 2.7 (1.9–3.8)* 1.9 (1.1–3.2)* 2.3 (1.6–3.4)* 2.4 (1.6–3.6)* 2.4 (1.6–3.5)*

Alcohol abuse or dependence 1.7 (1.3–2.2)* 1.5 (1.0–2.3)* 1.4 (1.0–1.9) 1.6 (1.1–2.2)* 1.7 (1.3–2.4)*

Drug abuse or dependence 2.1 (1.4–3.0)* 1.7 (1.0–3.0)* 2.3 (1.5–3.5)* 2.4 (1.6–3.6)* 1.5 (1.0–2.3)

Number of disorders

None or exactly one disorder

Exactly twomental disorders 0.7 (0.5–0.9)* 1.0 (0.6–1.6) 0.7 (0.5–1.0) 0.7 (0.5–1.0) 0.6 (0.4–0.9)*

Three ormoremental disorders 0.4 (0.2–0.6)* 0.8 (0.3–2.0) 0.4 (0.2–0.7)* 0.3 (0.2–0.6)* 0.3 (0.2–0.6)*

F(ndf,ddf) [P-value]a 7.73(2,1992)
[<0.01]*

0.21(2,7336)
[0.81]

5.31(2,946)
[<0.01]*

6.14(2,690)
[<0.01]*

6.95(2,751)
[<0.01]*

PARP% (SE) 45.2 (1.8) 40.7 (3.2) 50.4 (2.2) 50.7 (1.9) 50.7 (1.6)

Area under the curve 0.785 0.757 0.775 0.803 0.798

Note. All models are adjusted for sociodemographic (gender, age, parental educational level, parental marital status, place raised, religion, sexual orientation,
and current living situation), college-related predictors (expected to work on a student job, academic performance in high school, most important reason to
go to university), the predictors shown in the rows, and countrymembership. Significant findings are indicated in bold andmarkedwith an asterisk *; 𝛼, 0.05.
aOR, adjusted odds ratio; CI, confidence interval.
aF-test to evaluate joint significance of categorical predictor levels. ndf, numerator degrees of freedom; ddf, denominator degrees of freedom.
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shows the overall effects for the pooled sample, while each country

column represents deviation for this particular country sample, once

adjusted by all sociodemographic and college-related factors. The vast

majority of country-specific estimates were nonsignificantly different

from one (i.e., no country effect); however, significant differenceswere

found for Belgium (MDE, GAD, broad mania, and for three or more

disorders), Australia (GAD and for exactly two disorders), and Spain

(panic disorder), the odds ratios of country differences ranging from

1.4 to 2.4.

Analyses of the association of sociodemographic and college-

related variables with impairment, adjusting for 12-month mental

disorders are presented in Online Data Supplement Table 2. Results

show that age, religion, sexual orientation, and country are associated

with the likelihood of reporting any severe impairment adjusting

by mental disorders. As shown in Online Data Supplement Table 2,

adjusting by a large number of variables, including mental disorders,

a significant association with the likelihood of reporting severe role

impairment was found for country. Spain and Australia students

consistently showed a lower likelihood while Northern Ireland in par-

ticular, but also South Africa and Germany showed a higher likelihood

of severe role impairment, adjusting by mental disorders and other

sociodemographic variables.

4 DISCUSSION

To the best of our knowledge, this is the first study to report on

the association between mental disorders and severe role impair-

ment in first-year university students in a large, cross-national sam-

ple. Results indicate that severe role impairment is common among

students with mental disorders and it encompasses broad domains

of life, including social life, close personal relationships and work

domains. Notably, PARP analyses indicated that if mental disorders

were eliminated, nearly half of the reported severe role impairment

in this population would be avoided, assuming that the observed

association is causal (Krysinska & Martin, 2009). When adjusting for

sociodemographic and college-related factors as well as countrymem-

bership, major depressive episode and GAD are most strongly asso-

ciated with role impairment. Additionally, while comorbidity is lin-

early related to severe role impairment, after controlling for indi-

vidual existing disorders, additional disorders show a subadditive

association with impairment. Finally, we found that while there are

cross-national differences in the frequency of severe role impairment,

the association of mental disorders on severe role impairment is rela-

tively similar across all the countries studied.

The finding that social life, close relationships, and college-related

and other work domains are very frequently impaired among students

withmental disorders is consistentwith results of a previous study car-

ried out in French universities (n = 1,025) (Verger et al., 2010). That

study indicated comparable rates of impairment in the context ofmen-

tal disorders. Our results are also in line with studies of adults in the

general population, where individuals with mental disorders reported

severe role impairment more frequently than those with physical con-

ditions, due to a higher association with social and personal relation-

ships (Ormel et al., 2008). The high frequency of impairment among T
A
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college students with mental disorders suggests that screening for

impairmentmay be critical to substantively improve health and associ-

ated academic functioning. Since role impairmentmediates the impact

ofmental disorders onperceivedhealth outcomes (Alonso et al., 2013),

it is quite likely that diminishing or avoiding impairment on social,

relationshipsmay improve students’ health perceptions. It is neverthe-

less important to bear in mind that the data analyzed here are cross-

sectional, precluding an interpretation of the directionality of the asso-

ciation between mental disorders and role impairment. Severe role

impairment may have an effect on the incidence of new mental disor-

ders, their impact and help-seeking behavior.

In our study, major depressive episode and GAD, the two most

prevalent conditions, showed the strongest association with role

impairment. Similar high prevalence of these two disorders have been

previously reported (Auerbach et al., 2016; Farrer, Gulliver, Bennett,

Fassnacht, & Griffiths, 2016; Ibrahim et al., 2013; Storrie, Ahern, &

Tuckett, 2010; Vazquez et al., 2011). The combination of a high preva-

lence and high impact makes them a major source of role impairment

among first-year university students (Ormel et al., 2008; Verger et al.,

2010). Major depression has been associated with a higher degree

of attrition of university failure (Auerbach et al., 2016). Screening

for these two mental disorders among university students, in par-

ticular major depression, may diminish their burden. Online screen-

ing and intervention programs have been evaluated and shown to be

feasible and effective for reducing symptoms (Andersson & Cuijpers,

2009; Spek et al., 2008) and prevent onset of full mental disorders

(Buntrock et al., 2016). The impact of such strategies on academic out-

comes should also be assessed.

We observed a monotonic relationship between number of men-

tal disorders and frequency of severe role impairment in the bivariate

analyses.However, a subadditive interactionbetweennumberofdisor-

ders and impairmentwas found in amore complexmodel that included

terms for both the type and the number of comorbid conditions. That

is, in a person with a given mental disorder, a comorbid disorder adds

impairment but less so than it would be expected for the latter disor-

der if it happened alone. This general pattern has been replicated in

other studies (Alonso et al., 2011; Bruffaerts et al., 2012). An impor-

tant theoretical implication is that interventions that successfully treat

only one disorder in a highly comorbidity set are unlikely to be suc-

cessful in fully reducing the impairments associated with these disor-

ders. The entire set of disorders needs to be targeted. The feasibility

of the latter is increased by the fact that many comorbid mental disor-

ders share similar symptoms and pathological pathways (34). Recog-

nition of this fact and of the high prevalence of comorbidity among

mental disorders has led to the development of transdiagnostic treat-

ment approaches (Norton&Roberge, 2017). It has tobenoted, that the

subadditive interaction documented here is based on a logistic regres-

sion model. In such a model, a subadditive effect means that the joint

effect of two conditions is lower than the product rather than the sum

of their individual effects. Synergistic effects may still exist. And they

might be important for prevention, since theymight require innovative

interventions beyond those directed to combat one particular disorder

(Evans& Frank, 2004; Kessler et al., 2012; Lewinsohn, Rohde, & Seeley,

1995; Rothman, 2002; Scott et al., 2009). A comparative evaluation of

interventions targeted to specific disorders versus those targeted to

more general manifestations is therefore necessary.

Differences across international sites were found for both the

prevalence of mental disorders (Auerbach et al., 2018) and for the fre-

quency of severe role impairment. But the association of mental disor-

derwith severe role impairmentwas remarkably similar across sites (as

shown inTable6). This is consistentwith reports about role impairment

in the adult general population (Alonso et al., 2011), and suggests the

generalizability of the impact of mental disorders. Additional analyses

adjusting by many variables (Online Supplement Table 2) do suggest

that university students inAustralia andSpainwould showa somewhat

lower risk of impairment than average, while Northern Ireland shows a

higher risk. No clear hypotheses emerge from our data. In future lon-

gitudinal analyses, we should test whether these differences persist.

Wealsowill assess the extent towhichmental disorders are associated

with academic outcomes internationally.

The findings reported here should be interpreted under the con-

sideration of several limitations of our study. First, the response rates

were low in several sites. However, these response rates compare

favorably to those achieved in other large-scale prospective college

student surveys (39–44%) (Eisenberg, Hunt, & Speer, 2013; Paul,

Tsypes, Eidlitz, Ernhout, & Whitlock, 2015). While it has been shown

that the empirical relationship between response rate and nonre-

sponse bias is weak (Groves, 2006), recent findings warn of poten-

tial overestimation of mental disorders when response rates are low

(Mortier, Cuijpers, et al., 2018). In addition, convenience samples

rather than nationally representative samples of incoming first-year

students were included in our study, which may limit the representa-

tiveness of the data. Second, we used an adapted version of the SDS.

The original scale was targeted for individuals with mental disorders

and asked specifically about the impairment caused by such conditions

(Klemenc-Ketis et al., 2011). The modified scale used in our study did

not differentiate between physical and mental health. This may have

led us to attribute impairment related to physical health to the pres-

ence of mental disorders. But bias should be small given that impair-

ment of mental disorders as measured by the SDS tends to be higher

than that of physical conditions (Ormel et al., 2008). Nonetheless, addi-

tional analyses taking into account the presence of physical disor-

ders could help better estimate those effects. Third, the assessment

of mental disorders is based on self-report surveys as opposed to in-

depth clinical interviews.While the survey uses well-validated screen-

ing scales, with good concordance with blinded clinical diagnoses (in

the range AUC = 0.70–0.78 for mental disorders (Kessler et al., 2013)

and 0.78–0.91 for alcohol use disorder (Reinert & Allen, 2002), this

is not a substitute for diagnostic interviews, and replication of results

using full standarddiagnosticmeasures is needed. Fourth,wewere lim-

ited to the use of cross-sectional data, and analyses only adjusted for

a limited range of variables. We plan to undergo longitudinal analyses

when data are gathered in our study to assess the extent to which we

replicate our findings. Finally, monetary incentives were offered in our

study. This might have augmented participation and therefore the rep-

resentativity of the study samples. But, because the research on the

use of incentives in web surveys is limited, the possibility of an associ-

ated bias cannot be ruled out.
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In summary, this largeonline surveyof first-year university students

in eight countries has revealed that role impairment associated with

mental disorders is very high, affecting social life, close personal rela-

tionships, and work domains. Major depressive episode and GAD are

the disorders with the highest impact on role impairment. The combi-

nation of their high prevalence and substantial functional impairment

should call for interventions that diminish their potential impact on

academic achievement and future mental health decrements. Imple-

mentation of interventions addressed to major depression and GAD,

specifically, should be strongly considered. The combination of high

prevalence and substantial functional impairment should call for care-

ful consideration of the potential benefit of screening for mental dis-

orders in the university student population. Also, the implementation

of interventions addressed to major depression and GAD, specifically,

should be evaluated. There is evidence that online interventions are

effective for the prevention and treatment of depression and anxi-

ety disorders (Ebert, Cuijpers, Munoz, & Baumeister, 2017; Sander,

Rausch, & Baumeister, 2016), but more research is needed to deter-

mine the potential of such approaches among university students, for

examplewith regard to the reduction of role impairment and academic

functioning. Also interventions targeted to the most frequent impair-

ments associated with these disorders (i.e., social life, close personal

relationships, andwork) seem necessary.
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