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A B S T R A C T
IMPLICATIONS AND
Purpose: Although Internet-based electronic health (eHealth) interventions could potentially
reduce mental health disparities, especially in college students in under-resourced countries, little
is known about the relative acceptability of eHealth versus in-person treatment modalities and the
treatment barriers associated with a preference for one type over the other.
Methods: Participants were from the 2018e2019 cohort of the University Project for Healthy
Students (PUERTAS), a Web-based survey of incoming first-year students in Mexico and part of the
World Mental Health International College Student Survey initiative. A total of 7,849 first-year
students, 54.73% female, from five Mexican universities participated. We estimated correlates of
preference for eHealth delivery over in-person modalities with a multivariate logistic regression.
Results: Thirty-eight percent of students prefer in-person services, 36% showed no preference for
in-person over eHealth, 19% prefer not to use services of any kind, and 7% preferred eHealth over
in-person treatment delivery. Being embarrassed, worried about harm to one's academic career,
wanting to handle problems on one's own, beliefs about treatment efficacy, having depression, and
having attention-deficient hyperactivity disorder were associated with a clear preference for
eHealth delivery methods with odds ratios ranging from 1.47 to 2.59.
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disorder had a greater
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health interventions than
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Conclusions: Although more students preferred in-person services over eHealth, those reporting
attitudinal barriers (i.e., embarrassment, stigma, wanting to handle problems on one's own, and
beliefs about treatment efficacy) and with depression or attention-deficit hyperactivity disorder
had a greater preference for eHealth interventions suggesting these are students to whom eHealth
interventions could be targeted to alleviate symptoms and/or as a bridge to future in-person
treatment.

� 2020 Published by Elsevier Inc. on behalf of Society for Adolescent Health and Medicine.
bridge to subsequent in-
person treatment.
Electronic health (eHealth) interventions for common mental
disorders (such as anxiety and depression) have proliferated in
recent years. Some eHealth interventions have been evaluated
empirically [1e3], yet the majority of the over 10,000 commer-
cially available mental health apps remain unevaluated [4]. The
explosion of eHealth interventions is based on the premise that
mental disorders are common [5,6], interventions delivered in-
person are not universally accessible [7], and the global in-
crease in Internet access and literacy makes eHealth in-
terventions more feasible, accessible, and cost-effective. Thus,
eHealth interventions carry the potential for substantially
reducing mental health disparities worldwide [8,9]. Kazdin
proposed eight ways in which eHealth delivery methods might
reduce the societal burden of mental disorders: (1) reach; (2)
scalability; (3) affordability; (4) convenience; (5) expansion of
intervention settings; (6) flexibility; (7) using a nonprofessional
workforce; and (8) acceptability to consumers, pointing out,
however, that little is known about the relative acceptability
between eHealth and more traditional delivery methods [7].

Prior research has investigated eHealth user engagement and
acceptability to understand user experiences or rates of
completion of a given intervention [10]. However, less is known
about individuals’ service delivery preferences for eHealth versus
in-person services. Of the limited previous studies conducted,
results have been inconsistent. One U.S. study found that uni-
versity students preferred eHealth to in-person services [11], yet
studies of university students and young adults in Ireland and
Canada showed a preference for face-to-face services over
eHealth [12,13]. In a systematic review of the acceptability of
online and mobile interventions among people with severe
mental health problems, participants reported differences
among hypothetical acceptability or participant willingness to
receive mobile interventions and actual acceptability or actual
intervention use and module completion rates. Hypothetical
acceptability of mobile phone delivered interventions for severe
mental illness was low (31%e48%), whereas actual acceptability
once delivered was higher (45%e81%) [10]. Berry et al. [10] found
only seven studies that evaluated hypothetical acceptability
(henceforth referred to as willingness to use), suggesting that a
key limitation is that few studies have examined participants'
preferences for eHealth versus face-to-face treatment delivery.
Such information is important for establishing whether the
public would use these interventions, particularly under-
resourced populations who are not likely to seek in-person
mental health services and for whom eHealth interventions
might increase accessibility and reach. We also know little about
the characteristics of individuals who are likely to use eHealth
interventions and how treatment barriers might be similar to or
different from treatment barriers for in-person psychological
treatment, including practical barriers (e.g., cost, time, and
transportation) and attitudinal barriers (e.g., stigma and beliefs
treatment efficacy).

Estimates show that Internet access particularly through
mobile phones is becoming ubiquitous in some low- and-
middle-income countries, including in Mexico (classified by the
World Bank as an upper-middle-income country [14]), where
they are nearly universal among emerging adults [15]. Yet, most
of the eHealth interventions have been developed and tested in
high-income settings such as the U.S., New Zealand, and Euro-
pean countries [16,17]. The need for low-cost, accessible,
evidence-based interventions is much greater in low- and-
middle-income countries where in-person mental health ser-
vices and mental health human resources are scarcer [18e20]. In
Mexico, there are only 3.5 psychologists and .2 psychiatrists per
100,000 inhabitants [21], and although the public sector covers
limited mental health services, private insurance explicitly ex-
cludes mental health services, thus greatly limiting access to
treatment. Recently, eHealth interventions for common mental
disorders have been developed by the National Institute of Psy-
chiatry inMexico [22,23] but have yet to be widely disseminated.

Younger populations, including university students, are digital
natives, with greater digital comfort than other age groups. This is
also true for nonehigh-income countries. In Mexico, 66% of those
aged �6 years use the Internet, with the greatest Internet use
among those aged 25e34 years, followed by those aged 18e24
years [24]. In addition, 92% of those in Mexico with a college de-
gree use the Internet [24], and all current college students can be
expected to have access to a computer and the Internet. If one
considers that 30% of incoming college students in Mexico meet
criteria foramental healthdisorder [25] and the low interactionof
the university populationwith health care services, coupled with
high Internet andmobile phone access, eHealth deliverymethods
may be particularly useful for extending access to services for
university students. Young adults also report liking the accessi-
bility, anonymity, and convenience of eHealth interventions [26].

In the present study, our objective was to evaluate treatment
use willingness and treatment modality preferences for in-person
servicesonandoff campusandeHealth interventions (e.g., Internet
andmobilephone).Wealsoaimed to testwhether gender, parental
education, typeofmentaldisorder, and typeofperceived treatment
barrier were associated with mental health treatment delivery
preferences in first-year university students in Mexico.
Methods

Participants and procedures

Participants were from the 2018e2019 cohort of PUERTAS
(University Project for Healthy Students; [25]), a Web-based
survey of incoming first-year students in Mexico and part of
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the World Mental Health International College Student Survey
initiative [27]. In the present study, we include only the 2018e
2019 cohort because the questions regarding service preference
were only added to surveys for the most recent cohort. Partici-
pants included 7,849 first-year students, 54.73% female, with a
mean age of 19.37 years (SD ¼ 2.24) from five universities in
Mexico. All first-year students aged �18 years were eligible for
participation in the survey (i.e., census sampling) and were
recruited through events that all first-year students attend (e.g.,
new student orientation and courses for first-year students).
Response rates (i.e., numberof completedsurveys/totalnumberof
incoming first-year students as reported by the universities)
ranged from 70.1% to 82.0% across universities with a pooled
response rate of 72.1%. All participation was confidential and
voluntary, and informed consentwas obtained through the online
platform. The research protocol was approved by the Research
EthicsCommitteeof theNational Instituteof Psychiatry inMexico.

Measures

The Web-based self-report survey was developed for the
World Mental Health International College Student Survey
Initiative [27] and contains a number of well-validated screeners
measuring a wide range of mental health disorders and corre-
lates. The questions related to treatment preference were added
specifically to the 2018 survey inMexico. The areas of assessment
used in the present study are reviewed below.

Treatment preference. Students were asked to consider if they
were to develop an emotional problem during the school year
that caused them distress or interfered with their activities how
likely they would be to seek help from four different sources: on-
campus services, off-campus services, the Internet, or a mobile
phone application. For each source, respondents answered on a
5-point Likert scale (definitely would, probably would, maybe or
maybe not, probably not, and definitely not). To assess willing-
ness to seek help from each source, we created a dichotomous
variable for each treatment delivery source collapsing those who
reported definitely or probably would versus all others. To assess
treatment delivery preference, we created a categorical variable
with four mutually exclusive levels: (1) definitely or probably
would use both in-person (i.e., on or off campus) and eHealth (i.e.,
Internet or mobile phone); (2) definitely or probably would use in-
person, but not eHealth; (3) definitely or probably would use
eHealth, but not in-person; and (4) definitely or probably would
not use either in-person or eHealth services.

Sociodemographics. The only sociodemographic characteristics
we considered potentially relevant with regards to treatment
preference were gender (i.e., male or female) and parental edu-
cation (i.e., at least one parent has some college education vs.
neither parent has any college education) as a marker for so-
cioeconomic status.

Mental disorders. DSM-5 lifetime major depressive episode
(MDE), mania, generalized anxiety disorder, panic disorder, and
drug (i.e., cannabis, cocaine, or any other street drug or a pre-
scription drug either used without a prescription or used more
than prescribed to get high, buzzed, or numbed out) use disorder
were assessed with the Composite International Diagnostic
Interview Screening Scales (CIDI-SC) [22]. The CIDI-SC scales
demonstrate concordance with blinded clinical diagnoses in the
AUC range of .70e.78 [28]. Attention-deficit hyperactivity
disorder (ADHD) was evaluated with the Adult ADHD Self-Report
Scale [29], a six-question scale included in the CIDI. In addition,
the AUDIT screening scale for alcohol use disorder was used [30].
In line with the recommendation of Babor et al. [31], we defined
alcohol use disorder (i.e., abuse or dependence) as having a total
AUDIT score of 8 or more and a score of four or more on the
AUDIT dependence score. This version of AUDIT scoring has
shown concordance with clinical diagnosis in the AUC range of
.78e.91 [32].

Perceived treatment barriers. Excluding students who said they
would definitely seek services, all others were asked the reasons
for not seeking help; this was not by treatment delivery method,
but overall. They were given a list of eight reasons, plus an open-
ended “other” reason and were asked to rate on a 4-point scale
how important each reason was for not seeking help from unim-
portant to very important. Reasons included practical barriers,
such as the cost, not knowing where to go, or problemswith time
or transportation, and attitudinal barriers, such as uncertainty
whether treatment works, wanting to deal with the problem on
their own, preferring to seek help from family or friends, embar-
rassment, or being afraid it would hurt their academic career.
These were questions adapted from the land combat study [33].

Statistical analysis

Exactly 7,875 participants completed the survey. Among
these, 26 were excluded because of missing data on treatment
preference variables, such that the final sample for analyses was
7,849. Poststratification weighting adjusted for differences be-
tween the sample obtained and the entire student populations
from the universities surveyed using data made available by each
university. First, we calculated the proportion (and standard er-
ror) of those willing to use each type of service delivery method
and preference for treatment delivery method among the total
sample and then among those with and without any of the
mental disorders evaluated, testing the difference between these
two latter groups with a design-adjusted F test. Second, we
calculated the proportion and standard error of each perceived
treatment barrier among the total sample that responded to the
treatment barrier questions (i.e., all those who did not say they
would definitely seek services), among those with a preference
for in-person services, and among those with a preference for
eHealth services, testing the difference between these two latter
groups with a design-adjusted F test. Finally, we ran a multi-
variate logistic regression analysis to estimate the association of
gender, parental education, mental disorder, and each treatment
barrier, adjusting for university, with preference for eHealth
delivery methods over in-person treatment. All analyses were
conducted with the Stata 13.0 statistical software package [34].

Results

Table 1 shows the willingness of students to use different
intervention delivery methods and their preference for different
intervention delivery methods among the total sample and
among thosewith amental or substance use disorder. Among the
total sample, although a majority of students (74%) reported
being willing to use in-person services should they develop a
mental health problem, fewer (43%) were willing to use eHealth
services, especially through a mobile phone app (24%). However,



Table 1
Willingness and preferences for different treatment delivery methods among the total sample and among those meeting criteria for mental disorders

Total sample (N ¼ 7,849) Among those with mental disorders
(N ¼ 2,157)

Fa p value

nb %c SE nb %c SE

Willingness to use
In-person on campus services 5,279 67.19 .53 1,286 59.8 1.06 72.63 <.001
In-person off-campus services 4,583 58.42 .56 1,102 51.48 1.09 57.84 <.001
Any in-person service 5,832 74.24 0.5 1,482 69.06 1.00 40.32 <.001
Internet intervention 3,082 39.43 .55 911 42.54 1.07 11.91 <.001
Mobile app intervention 1,913 24.39 .49 634 29.46 .99 40.85 <.001
Any eHealth 3,361 42.90 .56 1,020 47.51 1.08 25.38 <.001

Preference
Both in-person and eHealth 2,832 36.16 .54 812 37.9 1.05 28.33 <.001
Prefers in-person 3,000 38.09 .55 670 31.16 1.00
Prefers eHealth 529 6.72 .28 208 9.68 .64
Neither in-person nor eHealth 1,482 19.03 .45 452 21.26 .89

a Design-based F for significant differences between those with and without mental disorders.
b Unweighted.
c Weighted.
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among students with a mental disorder, the gap between will-
ingness to use in-person services (69%) and eHealth services
(48%) was narrower. In fact, there was less willingness to use in-
person services and greater willingness to use eHealth among
those with a disorder than those without a disorder who are
simply imagining whether they would use services should a
problem arise in the upcoming year (ps < .001).

With regard to preferences, among the total sample and
among those with mental disorders, 36% and 38%, respectively,
showed no preference for in-person over eHealth; 38% and 31%,
respectively, preferred in-person services; and 19% and 21%,
respectively, preferred not to use services of any kind. A small
minority, 7% of all (10% of those with a disorder), preferred
eHealth over in-person services.

In Table 2, for those students who were not sure they would
use services, we present perceived treatment barriers among the
total sample, among those with a clear preference for in-person
treatment, and among those with a clear preference for eHealth
interventions. Among all groups, the most frequently reported
treatment barriers were the attitudinal barriers of preferring to
handle the problem on one's own and preferring to talk with
friends and family (44% and 39% of the total sample, respec-
tively). The next most frequently endorsed barriers were the
logistical barriers of being unsure where to go (28%) and time,
transportation, or scheduling (24%). For each individual barrier
(except preferring to talk with friends and family and unsure of
treatment efficacy), those with a clear preference for eHealth
reported greater frequency of each perceived treatment barrier
(ps < .001). Only 8% reported “other” treatment barriers. Exam-
ples of additional treatment barriers were not wanting parents to
find out or to worry about them, pride, fear of being judged, fear
of medications or that they cannot be helped, lack of trust in
institutions and professionals, negative past experiences with
mental health treatments or professionals, or beliefs that prob-
lems are transitory.

In Table 3, we show the results of a multivariate logistic
regression to evaluate the association of gender, parental
education, type of disorder, and perceived treatment barriers,
controlling for university, with treatment delivery preference
comparing those with a clear preference for eHealth over those
with a clear preference for in-person services. Being embarrassed,
worried about harm to one's academic career, wanting to handle
on one's own, meeting criteria for MDE and meeting criteria for
ADHD were associated with a clear preference for eHealth de-
livery methods with odds ratios ranging from 1.47 (for worry
about harm to one's academic career) to 2.59 (for embarrass-
ment). Beingunsure about treatment efficacywas associatedwith
reduced odds of preference for eHealth (odds ratio ¼ .73).

Discussion

This is the first study to evaluate willingness to seek treat-
ment, treatment modality preferences, and treatment barriers
among university students in Mexico. Most students were
willing to seek mental health services if needed. Significantly
more students reported a willingness to use in-person services
compared with eHealth services. Prior studies in other countries
have shown mixed results when examining students’ prefer-
ences for in-person and eHealth services, with a preference for
eHealth over in-person services among U.S. students [11] and a
preference for face-to-face services over eHealth options among
university students in Ireland and emerging adults in Canada
who were predominately students [12,13]. Differences in treat-
ment modality preferences in different geographical locations
may possibly be because of cultural differences or differences in
treatment modality visibility, accessibility, and quality. In the
present study, the gap between willingness to use either in-
person or eHealth services narrowed when only students with
a mental disorder were included in the analysis. In other words,
those students more likely to need mental health services at the
time of the assessment were willing to use either in-person or
eHealth services. This is similar to other studies that found dis-
crepancies in hypothetical and actual help-seeking behaviors
[10,13]. Interestingly, hypothetical acceptability does not always
align with actual help-seeking behaviors. A review of studies
showed that hypothetical acceptability was lower than actual
acceptability when actual acceptability was defined as accept-
ability of an online intervention once an individual has begun it
[10]. The initial challenge for eHealth may be dissemination
because of lack of knowledge regarding eHealth and uptake
because of beliefs about treatment efficacy. A Web survey in
Germany found that awareness of Internet-based treatment was
associated with greater preference for therapist-guided Internet
interventions [35].



Table 2
Perceived treatment barriers among all those who are not sure they would use services, those who prefer in-person, and those who prefer eHealth

Totala (N ¼ 4,225) Among those who
prefer in-persona

(N ¼ 1,279)

Among those who
prefer eHealtha

(N ¼ 518)

Fb p value

nc %d SE nc %d SE nc %d SE

Prefers to handle on one's own 1,872 44.41 .77 490 38.56 1.37 282 54.9 2.21 39.62 <.001
Prefers to talk with friends and family 1,608 38.5 .75 468 36.94 1.36 208 41.01 2.19 2.53 .112
Unsure where to go 1,174 27.56 .69 338 26.32 1.23 195 37.37 2.12 21.65 <.001
Time, transportation, or scheduling 1,026 24.2 .67 254 19.98 1.13 175 33.64 2.09 37.43 <.001
Cost 1,005 23.81 .66 264 20.75 1.14 158 30.52 2.04 19.31 <.001
Too embarrassed 930 21.96 .64 210 16.53 1.05 190 36.85 2.13 86.65 <.001
Unsure of treatment efficacy 932 22.12 .64 271 21.33 1.15 112 21.76 1.83 .04 .842
Worried about potential to harm academic career 918 21.71 .64 226 17.74 1.07 155 29.83 2.02 31.93 <.001
Other 301 8.09 .45 57 5.21 .67 57 12.61 1.57 25.44 <.001

eHealth ¼ electronic health; SE ¼ standard error.
a Among those who are not sure they would use services.
b Design-based F for significant differences between those with and without mental disorders.
c Unweighted.
d Weighted.
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The most common treatment barriers were preferences for
handling problems on one's own and talking with friends and
family instead of professionals, indicating that the most common
barriers to treatment relate more to attitudes toward engaging in
specialized mental health services. Wanting to handle these
problems on one's own is also one of the most common reasons
for not seeking professional help in other college and community
surveys [36,37]. This could be advantageous for facilitating
eHealth services, as eHealth services could engage students who
have a desire for self-reliance, particularly when self-guided
modalities are considered. The next most commonly endorsed
treatment barriers relate to logistical concerns, such as being
unsure where to seek help, not having time for treatment visits,
limited transportation, or scheduling problems. Students with a
clear preference for eHealth reported a greater frequency of
Table 3
Association between gender, parental education, type of disorder, and perceived
treatment barriers and preference for eHealth services over in-person services
among those with a clear preference

ORa 95% CI p value

Prefers eHealth over in-person
Female gender .83 .66e1.06 .137
Parental education level .91 .72e1.16 .444
Unsure of treatment efficacy .73 .54e.98 .039
Prefers to handle on one's own 1.62 1.27e2.07 <.001
Too embarrassed 2.59 1.96e3.42 <.001
Worried about harm to academic career 1.47 1.09e1.99 .012
Prefers to talk to friends and family .90 .70e1.16 .412
Cost 1.02 .75e1.39 .913
Unsure where to go .93 .69e1.25 .621
Time, transportation, or scheduling 1.30 .95e1.78 .102
MDE 1.68 1.15e2.46 .008
GAD .59 .20e1.71 .328
PD 1.30 .73e2.31 .367
Mania 1.23 .73e2.06 .436
Alcohol disorder 1.83 .97e3.46 .062
Drug disorder .72 .40e1.28 .262
ADHD 1.63 1.15e2.32 .007

n ¼ 1594; F(21,1569) ¼ 6.97; p < .001.
ADHD ¼ attention-deficit hyperactivity disorder; CI ¼ confidence interval;
eHealth ¼ electronic health; GAD ¼ generalized anxiety disorder; MDE ¼ major
depressive episode; OR ¼ odds ratio; PD ¼ panic disorder.

a Model adjusted for university.
nearly all treatment barriers. eHealth services are thought to
reduce barriers related to logistics [38] and therefore may help
facilitate help-seeking among students who experience logistical
barriers.

Although more students preferred in-person services over
eHealth treatment delivery modalities, there may be a certain
type of student for whom eHealth interventions are preferable.
Although students with logistical barriers may be better served
by eHealth services, we also found that being embarrassed about
one's mental health problems, wanting to handle problems on
one's own, and meeting criteria for MDE or ADHD were associ-
ated with a clear preference for eHealth delivery methods. Prior
findings also showed that those who are younger, unmarried,
and more educated may be more interested in seeking eHealth
than in-person services [39]. More research is needed to un-
derstand the profile of students who are most likely to find
eHealth services acceptable.

In addition to offering relief via electronic means, eHealth
interventions might also serve as a bridge to in-person in-
terventions for those who may otherwise be unlikely to seek
services because of embarrassment or the symptoms of MDE or
ADHD. For example, eHealth may be a useful initial treatment
option for those whose symptoms of MDE make finding the
motivation and energy to attend in-person mental health visits
more challenging. People experiencing MDE often delay seeking
treatment for up to 8 years [40], yet it may be possible to reduce
this delay by engaging individuals into eHealth services that
alleviate disorder-related barriers. eHealth may also be more
attractive to those with ADHD because such interventions may
be provided at durations that are initially more feasible for those
experiencing ADHD symptoms. Thus, serving as a bridge to in-
person services is another way in which eHealth services could
substantially benefit public health.

In countries such as Mexico where eHealth services have
not been consistently promoted, students are not likely to be
aware of the availability and potential efficacy of eHealth in-
terventions. Because eHealth interventions are likely to be
more cost-effective and have the potential to reach more stu-
dents than in-person services, greater education and promo-
tion of eHealth options seem an important next step. One
strategy might be for universities that have mental health
clinics to offer eHealth options to students while on waitlists.
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Universities without mental health clinics could place eHealth
information and links on the university Web page, social me-
dia, or send through direct emails to students. Although
eHealth is generally thought of as an option for mild cases or
prevention, given that many universities in Mexico do not have
clinics, providing eHealth to students with more severe
symptoms might be preferable to the alternative, which is all
too often no treatment at all.

Limitations

Some limitations of this study should be noted. Because this is
a cross-sectional design, we were only able to evaluate hypo-
thetical willingness and preference for services; future longitu-
dinal methods should compare actual service use for different
treatment modalities taking into account availability of these
modalities. In addition, a more refined definition of eHealth in
future studies would assure that students are not including
online information seeking and informal use of social networks
as part of their understanding of eHealth. Including measures of
attitudes toward mental health and help-seeking might also
contribute to a greater understanding of treatment modality
preference. Importantly, although this sample comes from five
universities from four different regions of Mexico (northwest,
northeast, center, and southeast), this is not a representative
sample of Mexican universities, and thus, the results may not be
generalizable to all university students in Mexico. Local mental
health service options (e.g., accessibility and quality) on- and off-
campus, and knowledge of eHealth interventions in different
localities are likely to influence treatment modality preferences.
Despite these limitations, this is a large survey of university
students and provides evidence for treatment modality prefer-
ences and to whom eHealth interventions should be targeted to
alleviate symptoms and/or as a bridge to further in-person
treatment.

In conclusion, this is particularly timely and useful informa-
tion as eHealth has great promise as a cost-effective strategy to
reduce the mental health treatment gap in low- and middle-
income countries such as Mexico, yet eHealth interventions
have not been scaled up or widely disseminated in these regions.
Although this study focuses on reducing the treatment gap in
university students, eHealth may also be beneficial for those not
in college; however, dissemination and uptake are likely to be
more challenging, given they likely have less access to the
Internet and are harder to reach. Data such as these can help
guide the scaling up and dissemination of eHealth interventions
among university students by better understanding the attitu-
dinal barriers and for whom such interventions may be most
acceptable.
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