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Background: The SMHS 2016 revealed that young adults in Singapore had the highest

12-month prevalence of mental disorders, with depression being the most prevalent

condition. Additionally, the study found that those with higher education were less likely to

seek treatment. The recognition of mental illness and knowledge of where to seek help

has been found to influence one’s ability to seek timely psychological help. This study

thus aims to evaluate the effects of ARTEMIS, an education and contact intervention on

university students’ recognition of depression and help-seeking preference.

Methods: A total of 390 university students were recruited over a period of 6-months

(October 2018 to April 2019). Students had to attend a one-off intervention which

comprised a lecture on depression and personal contact with a person with lived

experience of mental illness. Recognition of depression and help-seeking preference

were assessed using a vignette approach, at pre- and post-intervention as well as at

3-month follow-up.

Results: The intervention was effective at improving student’s recognition of depression

and this effect was sustained at 3-months follow-up. The intervention was also effective

in shifting student’s help-seeking preference, although the effects were not sustained at

3-month follow-up. Having a close friend or family with mental illness was associated

with better recognition, and being able to correctly recognize depression was linked to a

preference to seek psychiatric over non-psychiatric help.

Conclusion: This study elucidated the efficacy of a knowledge-contact-based

intervention in improving university students’ recognition of depression and help-seeking

preference. However, while the benefits on recognition of depression is more enduring,

it is more transient for help-seeking beliefs, and booster sessions may be needed to
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improve the long-term effectiveness of the intervention on help-seeking preference.

Lastly, to investigate the generalizability of this study’s findings, future studies could

replicate the current one across other non-self-selected samples, such as by integrating

the intervention as part of student’s orientation.

Keywords: mental illness, depression recognition, university students, help-seeking preference, anti-stigma

intervention, knowledge-contact-based intervention

INTRODUCTION

Mental health literacy (MHL) is defined by Jorm as “the
knowledge and beliefs about mental illness which aids their
recognition, management or prevention” (1). Research indicated
that individuals with higher MHL are more likely to seek help
than those with lower MHL (1–4). An important aspect of MHL
is the recognition of mental illness, and corollary to a poor
MHL is the failure to recognize and detect signs and symptoms
of mental illness which has been found to lead to delayed
help-seeking (5).

The knowledge of where to seek appropriate help from is
another important component of MHL that influences one’s
ability to seek timely help from psychiatric professionals.
Arguably, recognition of mental illness not only influences one’s
preference to seek help from mental health professionals (6),
but also whether an individual would end up seeking treatment
from inappropriate sources for their mental health issues, or
delay seeking help from professionalmental healthcare providers.
In some Ugandan communities for instance, individuals tend
to seek help from traditional healers for mental health issues,
with conventional hospitals seen only as a last resort, as most
of them have the tendency to believe that “they are bewitched”
(7) rather than recognizing the symptoms as a sign of mental
illness. In Malaysia, a study found that consulting bomohs (Malay
Shaman or traditional medicine practitioner) was significantly
higher in families that believed in supernatural causes of mental
illness, with deep-rooted cultural beliefs cited as a major barrier
to psychiatric treatment (8). A study among British South Asians
had similar findings, where the majority of participants who
believed in both supernatural and biological causes for psychosis
followed the treatment prescribed by a faith healer and also took
prescribed medications (9).

The reluctance to seek help or recommend help-seeking from
psychiatric professionals is not uncommon in Singapore. The
2016 Singapore Mental Health Study (SMHS 2016) reported a
significant 12-month treatment gap (78%) among individuals
with mental disorders (10). Data from the SMHS2016 also
elucidated some of the reasons cited by respondents who did
not seek help which included “thinking the problem would
get better by itself,” “being uncertain about where to go or
who to see,” and “wanting to handle the problem on their
own” (10). On a related note, a nationwide MHL study
in Singapore found a preference among the lay public to
recommend informal sources of help such as friends and
family (11) for people with mental illness. However, friends
and families may not always be able to recognize signs

of mental illness or recommend help-seeking from mental
health professionals, and this may possibly lead to a longer
treatment delay. Together, such findings imply that poor MHL
could contribute to the treatment gap among individuals with
mental illness.

A review of the age of onset of mental illness found that
most mental illnesses typically emerge during adolescence or
early adulthood. However, the afflicted individual usually does
not seek treatment until years later (12). This delay in help-
seeking for young people can have a deleterious impact on their
adult life, as it causes impediments to their emotional well-being
and social development (13). Consequently, this might result in
substance abuse, lower quality of adult life and even premature
death of the individual (14). Consistent with the review by de
Girolamo et al. (12), young adulthood has also been identified by
Vaingankar et al. (15) to be the likely period for the development
of mental illnesses in Singapore, where the median age of onset
for commonmental disorders is 22, and the majority did not seek
treatment within the first year of onset (15). In addition, those
with higher education were also less likely to seek treatment for
their mental health issues, as evinced by the findings from the
SMHS 2016 (10). University students in Singapore are therefore,
an important population when considering the reduction of the
mental illness treatment gap, and a potentially viable strategy
to do so would be to increase the MHL among this particular
subpopulation. On top of improving the young person’s help-
seeking capabilities, such an approach is also likely to enhance
their ability to recognize distress among peers and extend
appropriate help.

According to Kutcher et al., “MHL interventions need to

be contextually developed and developmentally appropriate.”
Thus, MHL interventions needs to be framed in appropriate

lifespan domains and delivered in the context (i.e., educational

settings) relevant to the target audience (i.e., students) (16).

Therefore, this study aims to assess whether an education and
contact-based anti-stigma intervention—which was evinced to

be effective at decreasing stigma and improving community

attitudes toward depression (17, 18)—would be effective in
improving university students’ recognition of depression [the
most pervasive mental health condition amongst young adults

in Singapore (19)] and their help-seeking preference, given
that correct recognition and treatment beliefs are important

in increasing appropriate help-seeking (6). Further, this study

also examines whether the improvements gained from the

intervention in terms of recognition and treatment beliefs would

be sustained at 3-months post-intervention.
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METHODS

Participants and Procedures
Using a convenience sampling strategy, a total of 390 students
from a university in Singapore were recruited for the study from
October 2018 to April 2019. Data was collected as part of the
Advancing Research Toward Eliminating Mental Illness Stigma
(ARTEMIS) study, a repeated measures study which evaluated
the effectiveness of an anti-stigma intervention.

The intervention began with a lecture, delivered by a female
mental health professional who has a Masters in Clinical
Psychology, that imparted knowledge on depression such as the
prevalence, causes and available treatment options. The lecture
also comprised a video by the WHO titled “I had a black dog, his
name was depression.” The video was narrated by a male voice
and can be accessed on youtube, via the hyperlink https://www.
youtube.com/watch?v=XiCrniLQGYc. The lecture was followed
by a sharing session by a person with lived experience of
mental illness on her journey to recovery. The person with
lived experience of mental illness was a female in her 20s
with a diploma in communications, and was an ambassador of
the IMH’s Community Health Assessment Team (CHAT). The
person with lived experience was chosen because of her relatively
young age, which was close to that of the target audience,
and because of her experience as a CHAT ambassador which
made her an eloquent presenter of such topics. Concluding the
intervention was a question-and-answer (QnA) session led by a
consultant psychiatrist and a mental health research expert. On
average, the intervention spanned 50 min.

Participants of this study had to complete 3 sets of identical
questionnaires; prior to commencement of the intervention
(baseline), immediately after the intervention (time-point 2),
and 3-months from date of intervention (time-point 3). More
details of the ARTEMIS study design can be found in previously
published articles (18, 20).

Participants were between 18 and 35 years of age and studying
at the university at the point of recruitment, as well as literate
in English. Written informed consent was obtained from all
participants, and parental consent was obtained from those
below 21 years of age. This study was approved by the relevant
institutional ethics committee, the Domain Specific Review
Board of National Healthcare Group in Singapore.

Instruments
Sociodemographic Questionnaire
Sociodemographic information such as age, gender, ethnicity,
and year of study were collected from participants using a
self-administered questionnaire. In the same questionnaire,
participants were also asked to indicate their prior experience in
the mental health field if any, and whether they know any close
friends or family members with mental illness.

Recognition and Help-Seeking Beliefs
Participants’ recognition of depression and help-seeking beliefs
were both assessed using a vignette approach similar to that of
earlier studies (21, 22). However, for this study, participants were
given only the vignette which describes a man with symptoms

of depression (see Appendix A). The vignette was accompanied
by two open-ended questions “What do you think Adam is
suffering from?” and “Who do you think Adam should seek
help from?” which assessed recognition of depression and help-
seeking preference respectively.”

Coding
Two coders of the study team (MS and GT) independently coded
the open text responses for both questions, and the coding for
responses were then juxtaposed to ensure consistency. In the
event of disagreement over ambiguous response, the two coders
would discuss before coming to a consensus on the coding.

For the coding on recognition, the coders took reference
from an earlier study that employed a vignette approach among
a sample of local medical students (23). Responses were first
coded as either “correct” or “incorrect” recognition. If responses
contained at least one of any variants of the term “depressive” or
“depression” in their answers, they were coded as “correct,” and
other responses were coded as “incorrect.” For the “incorrect”
responses, they were further classified into different categories.
Responses that pertained to symptoms of depression such as
insomnia were classified under “Disorder-specific Symptoms.”
For responses that mentioned other mental illnesses such as
anxiety, PTSD, adjustment disorder or if they simply mentioned
mental illness, they were classified under “Mislabeled.” “Not
an Illness” comprised of responses that alluded to Adam not
having a mental illness, such as “passing away of a loved
one,” “disappointment,” “work pressure” or “overstressed,” “social
withdrawal,” “family issues,” and “not enough confidence in self.”
Lastly, unsure responses were classified as “Unsure.”

For the coding on the “Who do you think Adam should
seek help from” question, coders took reference from an earlier
nationwide mental health literacy study (11). When the response
contained multiple sources of help, only the first response was
coded. The responses were coded as follows, (i) “psychiatrist,”
(ii) “psychologist,” (iii) “counselors,” (iv) “seek help from IMH
(Institute of Mental Health, the only tertiary psychiatric hospital
in Singapore),” (v) “unspecified mental health professional,”
(vi) “unspecified health professional,” (vii) “family physician
or GP,” (viii) “family and friends,” (ix) “workplace” and (x)
“others.” For responses such as “therapist,” “mental health
professional,” or “mental health expert” where the exact mental
health professional’s role was not explicitly described, they were
classified under “unspecified mental health professional.” For
responses such as “professional,” “professional help,” “clinic” or
a “a certified medical professional,” where the exact form of
professional help was not explicitly stated, they were classified
under “unspecified health professional.” Responses such as
“God,” “social worker,” “enlightened being” and “anyone,” which
were endorsed by <3% of participants were classified as “others.”
These responses were then re-classified into two groups, namely,
“Psychiatric Help” (i–vii) and “Non-psychiatric help” (viii–x).

Statistical Analysis
All statistical analyses were performed using IBM SPSS, version
23.0. For descriptive statistics, frequencies and percentages were
presented for categorical variables while means and standard
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deviations were presented for continuous variables. As there was
an under-representation of students of the Malay, Indian and
other ethnicity, they were subsumed into a single category (non-
Chinese) and compared against Chinese ethnicity in the analysis.

To investigate the effects of intervention on recognition
of depression, pairwise comparison between pre-intervention
and post-intervention were performed using general estimating
equations (GEE). Recognition of vignette (correct vs. incorrect)
was set as the dependent variable, with time-point (1 = pre-
intervention, 2 = post-intervention) included in the GEE as
both a fixed effect and within-subject variable to account for
both overall and individual variations in recognition. GEE was
also performed to compare recognition of vignette between pre-
intervention and 3-months follow-up (time-point 3), and post-
intervention and 3-months follow-up to assess lasting impacts
of intervention.

Likewise, 3 series of GEE comparing between the
aforementioned time-points were also performed for help-
seeking beliefs (psychiatric vs. non-psychiatric help), with both
time-point and recognition of vignettes included as fixed effect
and within-subject variables.

Sociodemographic variables such as age, gender, ethnicity,
past experience in mental health field, and having a close
friend/family with mental illness were included in all the GEE
analyses as time-invarying covariates. Significant predictors were
then tested for interaction effects with time-point. To account
for the attrition at time-point 3 (there were some students
who dropped out), the GEE pairwise comparisons involving
time-point 3 were handled with listwise deletion. Statistical
significance for all analyses was set at alpha level of p< 0.05 using
two-tailed tests.

RESULTS

Descriptive Analysis
Sample characteristics of participants are displayed in Table 1.
There were 390 students for time-point 1 and 2. Mean age of
participants was 22.3 ± 2.2 years. The majority were females
(60.3%), Chinese (82.8%), and had no past experience in a mental
health field (77.2%). Slightly less than half of participants had
a family or close friend with mental illness (42.6%). There was
some attrition at the 3-months follow-up, and total number of
participants was 324, with the majority being female (60.8%),
Chinese (84.0%), no past experience in mental health field
(76.2%). Slightly less than half of the 324 participants knew a close
friend or family with mental illness (41.4%), and their mean age
was 22.2± 2.2 years.

Recognition of Depression
Table 2 shows the percentage of the participants’ responses with
regards to the correct recognition of diagnosis (at baseline, post-
intervention, and follow-up; and the correct recognition were
90.5, 96.4, and 96.9% respectively). In relation to the incorrect
responses, the most common was “Not an Illness” (4.4%) for
baseline, “Mislabeled” (2.6%) for post-intervention and “Not an
Illness” (1.5%) for follow-up.

TABLE 1 | Sociodemographic characteristics of the sample.

Time-point 1 and

2 (n = 390)

Time-point 3

(n = 324)

n % n %

Gender

Female 235 60.3 197 60.8

Male 155 39.7 127 39.2

Ethnicity

Chinese 323 82.8 272 84.0

Others 67 17.2 52 16.0

Family or friends

with mental illness

Yes 166 42.6 134 41.4

No 224 57.4 190 58.6

Past experience in

mental health field

Yes 86 22.1 75 23.1

No 301 77.2 247 76.2

Mean S.D. Mean S.D.

Age (in years) 22.38 2.26 22.25 2.24

Help-Seeking Beliefs
Table 3 displays the percentage of students endorsing each
category of help-seeking options at baseline, post-intervention
and follow-up. At baseline, slightly more than half of all students
endorsed seeking “psychiatric help” (58.3%), with “counselor”
(22.7%) being the most mentioned sub-category. At post-
intervention, the percentage of responses endorsing “psychiatric
help” increased to 77.2%, with “psychiatrist” (30.0%) being the
most mentioned option of “psychiatric help.” At 3-month follow-
up, the percentage of “Psychiatric help” endorsement dropped to
64.5%, and “counselors” (25.0%) was the most mentioned. Across
all 3 time-points, “family and friends” was the most endorsed
source of “Non-psychiatric help.”

GEE Analysis for Recognition of
Depression
GEE analysis revealed having a close friend or family member
to be a significant predictor of recognition of vignette across
all 3 pairwise comparison of time-points, and that students
at time-points 2 and 3 when compared to time-point 1 were
more likely to correctly recognize depression from the vignette
(see Table 4). Pairwise comparison between time-points 2 and
3 however showed no significant difference. There was no
significant interaction between time-points and any of the time-
invarying variables, and thus the analysis was not included in the
final model.

GEE Analysis for Help-Seeking Beliefs
Table 5 shows the GEE results with Help-Beliefs as the dependent
variable. Students who were able to correctly recognize the
vignette, as compared to those who not, were significantly more
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TABLE 2 | Student’s description of Adam’s problem in pre (time-point 1) and post (time-point 2) intervention as well as 3-months (time-point 3) from intervention.

Time-point 1 (n = 390) Time-point 2 (n = 390) Time-point 3 (n = 324)

Recognition Correct Incorrect Correct Incorrect Correct Incorrect

n % n % n % n % n % n %

353 90.5 37 9.5 374 96.4 14 3.6 314 96.9 10 3.1

Incorrect Classifications n % n % n %

Disorder Specific Symptoms 7 1.8 1 0.3 2 0.6

Mislabeled 10 2.6 9 2.3 2 0.6

Not an Illness 17 4.4 4 1 5 1.5

Unsure or Don’t Know 3 0.8 0 0 1 0.3

likely to recommend psychiatric help over non-psychiatric help
(O.R = 2.146, α = 0.001) in the pairwise comparison between
time-point 1 and 2, and time-point 1 and 3 Students at time-
point 2 when compared to time-point 1 were significantly more
likely to endorse seeking help from psychiatric help options (O.R
= 2.320, α < 0.001). While there was no significant difference
between time-point 3 and 1, students at time-point 3 were
significantly less likely to endorse psychiatric help options than at
time-point 2. There was no significant interaction between time-
points and recognition or any of the time-invarying variables, and
thus the analysis was not included in the final model.

Post-hoc Analyses
Due to attrition, GEE analyses involving time-point 3 had a
smaller sample size compared to the GEE analysis between time-
point 1 and 2. As such, it is possible that the fluctuation in
assessment may have influenced the results of GEE analyses
involving time-point 3. Hence, a 2x2 chi-square analysis
were performed comparing the recognition and help-seeking
preferences at time-point 1 and 2 between students who dropped
out and students who continued participating in the study. The
analysis revealed no significant differences, indicating that the
results of the GEE analysis are unlikely to be due to attrition.

As the recognition of depression was already high at time-
point 1, given that having a close friend/family member with
MI was also a significant predictor of correct recognition, it
is possible that the finding of students being more likely to
recognize depression at time-point 2 compared to time-point 1
may not be due to the effectiveness of the intervention. Hence,
an additional 2x2 chi-square was run to test whether participants
with close friend or family member were more likely to recognize
depression. The analysis found no significant differences between
recognition and having close friend/family member with MI,
indicating that the significant increase in correct recognition at
time-point 2 as compared to time-point 1 is more likely due to
the effects of the intervention. The results for these analyses can
be found in Table 6.

Two post-hoc power analyses was conducted using PS Power
and Sample Size Calculator (24). The Type I error probability
associated with this test of this null hypothesis is 0.05. Our data
indicate that the proportion of correct recognition at baseline

was 90.5% and the correlation coefficient between baseline and
post-test was 0.367. If the true odds ratio is 2.816, we will be
able to reject the null hypothesis that this odds ratio equals 1
with probability (power) of 83.3%. For help-seeking preference,
our data indicate that the proportion of help-seeking preference
at baseline was 58.3% and the correlation coefficient between
baseline and post-test was 0.415. If the true odds ratio is 2.306,
we will be able to reject the null hypothesis that this odds ratio
equals 1 with probability (power) of 99.1%.

DISCUSSION

To our knowledge, this is the first study that evaluated the effects
of an educational intervention in conjunction with contact-based
intervention on recognition of depression and help-seeking
beliefs among university students immediately post intervention
and at 3-months after the intervention.

Correct recognition of depression at baseline in this study was
high (90.5%), which is only slightly lower than that of a previous
study which sampled medical students (93.0%) (23). On the
other hand, the rate of recognition among our sample is slightly
higher than that of nursing students (85.0%) (25), considerably
higher than that of the previous nationwide MHL study which
sampled the general population in Singapore (55.2%) (21), and
also considerably higher than that of a study in England which
sampled 3,004 young adults between 16 and 24 years (61.4%)
(26). However, unlike the previous nationwide study by Chong
et al. (21) which consisted of adults from various age groups and
Klineberg et al.’s (26) study of young adults, gender was not a
significant predictor for recognition of depression in this study.
The lack of significant difference between gender in recognizing
depression in our study is similar to studies by Seow et al. (25) and
Picco et al. (23) which also employed student participants who
mostly fall within the emerging adulthood range. Collectively,
the findings from Seow et al. (25), Picco et al. (23) and our
study suggest that there is a better understanding and awareness
of mental health issues among the current student population,
and that this phenomenon is generalizable across both genders,
which possibly mediated the effects that gender may have toward
recognition of depression.
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TABLE 3 | Students’ belief about where Adam should seek help from in pre (time-point 1) and post (time-point 2) intervention as well as 3-months (time-point 3) from intervention.

Time-point 1 (n = 390) Time-point 2 (n = 390) Time-point 3 (n = 324)

Type of help Psychiatric Non-Psychiatric Psychiatric Non-Psychiatric Psychiatric Non-Psychiatric

n % n % n % n % n % n %

218 58.3 156 41.7 288 77.2 85 22.8 209 64.5 115 35.5

n % n % n %

Counselors 85 22.7 107 28.7 81 25.0

Psychologists 45 12.0 40 10.7 32 9.9

Psychiatrists 57 15.2 112 30.0 62 19.1

Seek Help from

IMH*

8 2.1 22 5.9 8 2.5

Unspecified

Mental Health

Professionals

23 6.1 7 1.9 26 8.0

n % n % n %

Unspecified Health

Professionals

19 5.1 25 6.7 27 8.3

Family Physician

or GP

25 6.7 10 2.7 10 3.1

Family and Friends 97 25.9 43 11.5 65 20.1

Workplace 5 1.3 2 0.5 5 1.5

Others 10 2.7 5 1.3 8 2.5

*IMH refers to Institute of Mental Health, the only tertiary mental health institute in Singapore.

F
ro
n
tie
rs

in
P
syc

h
ia
try

|
w
w
w
.fro

n
tie
rsin

.o
rg

6
M
a
y
2
0
2
1
|
V
o
lu
m
e
1
2
|A

rtic
le
5
8
2
7
3
0

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Ta
n
e
t
a
l.

E
va
lu
a
tio

n
o
f
A
R
T
E
M
IS

TABLE 4 | Impact of ARTEMIS on recognition after controlling for co-variates using Generalized Estimating Equation (incorrect recognition set as reference group).

Time-point 1 and 2 (n = 390) Time-point 2 and 3 (n = 324) Time-point 1 and 3 (n = 324)

OR 95% CI P-Value OR 95% CI P-Value OR 95% CI P-Value

Age 0.953 0.824 to

1.101

0.510 Age 0.837 0.638 to

1.097

0.197 Age 0.931 0.750 to

1.157

0.521

Gender Gender Gender

Male 0.656 0.296 to

1.457

0.301 Male 1.866 0.462 to

7.537

0.381 Male 0.732 0.265 to

2.021

0.547

Female Ref Female Ref . Female Ref .

Ethnicity Ethnicity Ethnicity

Non-Chinese 0.521 0.243 to

1.117

0.094 Non-Chinese 0.705 0.210 to

2.360

0.570 Non-Chinese 0.879 0.279 to

2.766

0.825

Chinese Ref Chinese Ref . Chinese Ref .

Close friend/family

with mental illness

Close friend/family

with mental illness

Close friend/family

with mental illness

Yes 2.161 1.010 to

4.624

0.047* Yes 6.412 1.303 to

31.564

0.022* Yes 4.026 1.422 to

11.396

0.009**

No Ref . No Ref . No Ref .

Past experience in

mental health field

Past experience in

mental health field

Past experience in

mental health field

Yes 1.846 0.827 to

7.569

0.287 Yes 2.844 0.444 to

18.236

0.270 Yes 2.733 0.746 to

10.010

0.129

No Ref . No Ref . No Ref .

Time-Point Time-Point Time-Point

2 2.816 1.667 to

4.755

<0.001** 3 0.898 0.409 to

1.972

0.788 3 2.949 1.610 to

5.400

<0.001**

1 Ref . . 2 Ref . . 1 Ref . .

*p-value significant at <0.05.

**p-value significant at <0.01, Time-point 1: Pre-intervention, Time-point 2: Post-intervention, Time-point 3: 3-months follow-up.

Values in bold denotes significance <0.05 or <0.01.
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TABLE 5 | Impact of ARTEMIS on help-seeking preferences after controlling for co-variates using Generalized Estimating Equation (non-psychiatric help set as reference group).

Time-point 1 and 2 (n = 390) Time-point 2 and 3 (n = 324) Time-point 1 and 3 (n = 324)

OR 95% CI P-Value OR 95% CI P-Value OR 95% CI P-Value

Age 0.992 0.907 to

1.085

0.864 Age 0.985 0.896 to

1.083

0.751 Age 0.987 0.906 to

1.075

0.760

Gender Gender Gender

Male 0.788 0.520 to

1.192

0.259 Male 0.923 0.589 to

1.446

0.725 Male 0.811 0.527 to

1.246

0.338

Female Ref . Female Ref . Female Ref .

Ethnicity Ethnicity Ethnicity

Non-Chinese 0.639 0.629 to

1.381

0.067 Non-Chinese 0.886 0.505 to

1.554

0.673 Non-Chinese 0.917 0.547 to

1.538

0.743

Chinese Ref . Chinese Ref . Chinese Ref .

Close friend/family

with mental illness

Close friend/family

with mental illness

Close friend/family

with mental illness

Yes 0.932 0.629 to

1.381

0.726 Yes 0.898 0.594 to

1.356

0.608 Yes 0.965 0.645 to

1.445

0.864

No Ref . No Ref . No Ref .

Past experience in

mental health field

Past experience in

mental health field

Past experience in

mental health field

Yes 1.088 0.693 to

1.708

0.713 Yes 0.895 0.552 to

1.452

0.653 Yes 0.857 0.530 to

1.384

0.528

No Ref . No Ref . No Ref .

Recognition of

depression

Recognition of

depression

Recognition of

depression

Correct 2.178 1.328 to

3.573

0.002** Correct 1.258 0.476 to

3.327

0.644 Correct 3.217 1.622 to

6.379

0.001*

Incorrect Ref . Incorrect Ref . Incorrect Ref .

Time-Point Time-Point Time-Point

2 2.306 1.795 to

2.963

<0.002** 3 0.496 0.366 to

0.670

<0.001** 3 1.214 0.943 to

1.564

0.133

1 Ref . . 2 Ref . . 1 Ref . .

Time-point 1: Pre-intervention.

*p-value significant at <0.05.

Time-point 2: Post-intervention.

**p-value significant at <0.01, Time-point 3: 3-months follow-up.

Values in bold denotes significance <0.05 or <0.01.
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TABLE 6 | Post-hoc sensitivity analyses of: (i) recognition of depression between participants who dropped out and those who didn’t at pre-intervention (ii) recognition of

depression between participants who dropped out and those who didn’t at post-intervention (iii) recognition of depression between participants with close friend/family

with MI and those without at post-intervention (iv) help-seeking preferences between participants between participants who dropped out and those who didn’t at

pre-intervention (v) help-seeking preferences between participants between participants who dropped out and those who didn’t at post-intervention.

Attrition Total p-value

i) Recognition of depression

Participants who stayed Participants who dropped out at 3-months

Pre Correct 297 10 324 0.104

Incorrect 56 27 66

Total 353 37 390

ii) Recognition of depression

Participants who stayed Participants who dropped out at 3-months

Post Correct 314 9 323 0.067

Incorrect 60 5 65

Total 374 14 388

iii) Recognition of depression

Yes No

Post Correct 162 212 374 0.410

Incorrect 4 10 14

Total 166 222 388

iv) Help-seeking Preferences

Participants who stayed Participants who stayed

Pre Psychiatric Help 35 183 218 0.578

Non-psychiatric Help 29 127 156

Total 64 310 374

v) Help-seeking Preferences

Participants who stayed Participants who stayed

Post Psychiatric Help 245 43 288 0.135

Non-psychiatric Help 66 19 85

Total 311 62 373

Knowing a family or friend with mental illness was found to
be significantly associated with correct recognition of depression
in all 3 analysis of GEE, and this is consistent with the finding
from another study, which reported that having previous contact
with a person with mental illness (PMI) positively influenced the
recognition of depression (27). This corroborates the evidence
from literature which suggests that intergroup contact such as
exposure to, or experience in interacting with someone with
mental illness results in improved mental health literacy (28, 29).
Interestingly, having past experience in the mental health field
was not a significant predictor of recognition, even though these
participants were also likely to have had contact with PMI. There
are a few plausible explanations for this phenomenon. As this
study did not take into account the duration of students’ past
experience in the mental health field as well as the specific kind of
experience, it is possible that some students’ past experience may
be a one-time occurrence (i.e., mandatory school community
activities) or that their past involvement in the mental health
scenemay have been one where there was very limited interaction
with PMI. In this regard, the student’s ability to recognize mental
illnesses is unlikely to improve from their brief experience in
the mental health field. In contrast, one would arguably have
had more instances of social contact/interaction with PMI and

thus better recognition toward mental illness if they have a
close friend or family member with mental illness. Furthermore,
having a friend or familymember withmental illnessmay prompt
an individual to find out more about mental illness, therefore
increasing their MHL and potentially their ability to recognize
mental illness as well.

Despite the correct recognition being high at baseline (90.5%),
there were still significant improvements at post-intervention.
Furthermore, participants at 3-month follow-up were still
significantly more likely to correctly recognize the vignette
as compared to baseline, indicating the lasting impact of the
intervention on recognition at 3-months. However, given the lack
of a control group, there is a need to acknowledge that there could
be an alternative explanation for this finding, considering that
the recognition of depression was high from the onset and across
all 3 time-points. It is possible that students having undertaken
the pre-test, might have been primed to giving the correct answer
in the post-test and during the subsequent 3-months follow-up.
Nonetheless, it is possible that the improvement in recognition
of depression at post-intervention might indeed be attributed to
the effects of the intervention; because student’s knowledge of
depression did improve after the intervention as evidenced in
an earlier published paper (18), and the findings from Australia’s
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Beyond Blue campaign suggests that an increase in knowledge
of depression can improve recognition (30). Regardless, it is
recommended for future studies to include a control group, in
order to further validate the effectiveness of the intervention in
improving recognition of depression.

With regard to help-seeking beliefs at baseline, the proportion
of those who endorsed help-seeking from family and friends
(25.9%) is very similar to the study by Picco et al. (22) of
medical and nursing students’ help-seeking beliefs study, and
considerably lower compared to that of the general population
(11). In addition, compared to the nationwide study, the two
studies reported higher preference of seeking help from options
classified under “Psychiatric help” in this paper. This perhaps
reflects better MHL among the current younger cohort in
Singapore, as MHL consists also of the knowledge of available
professional help and attitudes that promote recognition and
appropriate help-seeking (1). The findings from another study
(31) which found that younger people had better knowledge on
recognition and treatment of depression also lends credence to
this explanation.

Seeking help from a counselor (22.7%) was the most
commonly endorsed form of “Psychiatric help’ in this study
at baseline, whereas seeing a psychiatrist was the most
endorsed (39.5%) form in Picco et al.’s (22) study. This
difference is probably due to the different type of students
who were surveyed: in that the participants Picco et al.’s (22)
study were medical students whereas the participants in our
sample were non-medical university students from a range
of disciplines. Moreover, the greater preference to seek help
from a counselor among our sample may be tied to the fact
that students are more aware of counselors as a help-seeking
option, given that the university provides an on-campus student
counseling service.

The results of the GEE for help-seeking preferences between
time-point 1 and 2 and time-point 1 and 3, found that the ability
to recognize depression is associated with increased likelihood
of seeking psychiatric help. This is consistent with the study by
Wright et al. (32), which found that among various predictor
variables, correct labeling of a disorder (depression and psychosis
vignettes in this case) was the variable most frequently associated
with appropriate treatment and help-seeking choices (32). This
further reinforces the influence that recognition has on seeking
evidence-based mental health care as posited by Jorm (33). A
rather inexplicable finding was that recognition was not found
to be a significant predictor for help-seeking preference in the
comparison between time-point 2 and time-point 3. This could
be due to ceiling effect, as the correct recognition of depression
at both time-point 2 (97.25) and 3 (96.9%) were very high, and
thus the lack of significance could be due to low power because
the sample size for incorrect recognition in this analysis was
too small.

Another significant finding from this analysis was the
increased likelihood to endorse psychiatric help at time-
point 2 when compared to time-point 1, suggesting that the
intervention positively influenced student’s preference to seek
psychiatric help. This could be attributed to student’s increase
in knowledge of available help-seeking options. In addition, the

respondents had the benefit of listening to a psychiatrist during
the question-and-answer section following the intervention.
Alternatively, it may be that the direct contact with a person
with lived experience of mental illness, which was part of the
intervention, helped alleviate participants’ stigma toward mental
illness, and in turn reduced student’s stigma toward seeking
psychological help. This is supported by Hantzi et al.’s study
(34) which found that when there are lesser negative beliefs
about mental illness, the self-stigma for seeking psychological
help is reduced, while positive help-seeking attitudes are
increased (34).

However, unlike recognition, there were no significant
differences for help-seeking beliefs at time-point 3 vs. time-
point 1, indicating that the gains from the intervention were not
sustained at time-point 3. In fact, pairwise comparison revealed
a significant decrease in likelihood of endorsing psychiatric
help from time-point 2 to time-point 3. It is possible that
the gains from recognition were more likely to be sustained
because recognition of an illness is very much based on knowing
the signs and symptoms of the illness, while help-seeking
preference is more complex. On top of knowing where to seek
appropriate help from and the belief in its effectiveness, help-
seeking preference possibly also involves multiple factors which
interact with each other such as stigma, accessibility to mental
health services, and whether one has the time and capacity to
utilize these mental health services. In particular, there could
be more stigma attached to consulting a psychiatrist, who at
the same time, may be perceived to be less accessible than on-
campus counseling services which the university provides at
no charge.

An alternate postulation for the observed trend in help-
seeking beliefs at different time points is that the intervention
may have evoked positive emotions among students toward
the psychiatric profession and the utilization of mental health
services. A study on female university students’ readiness
to seek help from a professional helper—in this case a
counselor—was associated with anticipation of positive emotions
through help-seeking, and these emotions may be influenced by
helper’s characteristics (35). Likewise, in our study, anticipated
positive emotions of help-seeking may have been evoked
among students during the Q&A section with a senior
psychiatrist from IMH, which likely contributed to the
increase in endorsement of psychiatric help immediately
after the intervention. Furthermore, the sharing of lived
experience with mental illness by the person who had
past history of it, and who is also a CHAT Ambassador
with IMH, probably reinforced the importance of seeking
psychological help. Notably, endorsement in seeking help from
a psychiatrist and IMH had both approximately doubled from
time-point 1 to time-point 2, further lending credence to our
proposed postulation.

In addition, the sharing from the person with lived-experience
about her journey to recovery might have, evoked some positive
emotions among students, which promoted their willingness to
seek psychiatric help. This postulation is perhaps supported by a
recent study which found a plausible causal relationship between
experiencing a story-based elevation induction and increased
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help-seeking intentions (36); and elevation in this study refers to
a warm and uplifting emotion that is posited to enhance people’s
outlook on humanity, increase their confidence in recovering
when treatment is sought, as well as allowing them to feel less
likely to be judged. Hence, the infusion of positive feelings toward
help-seeking may have resulted in the significant increase in
endorsement of “Psychiatric help” at time-point 2. However, as
it is highly unlikely for these positive feelings induced by the
intervention to be sustained for 3-months without waning, this
perhaps accounts for the observed trend in help-seeking beliefs
across time-points.

LIMITATIONS

There are a couple of limitations in this study that needs to be
acknowledged. Firstly, as the study used convenience sampling,
the results may not be generalizable as there may be some self-
selection bias. There is a possibility that students who volunteered
for this study are generally more empathetic toward those with
mental health issues or had personal interest in participating in
the study. As such, future studies could replicate the current one
across other non-self-selected samples, perhaps by integrating the
ARTEMIS as part of a curriculum or during students’ orientation
or other student activities, in order to evaluate the generalizability
of results.

Secondly, some studies have posited that young people have a
tendency to over-identify depression (21, 31, 32). In which case,
the high rate of recognition may be due to this over-identification
of mental illness as depression, rather than students actually
being well-versed in their understanding of depression. Future
research could include vignettes describing other mental illnesses
to examine whether this high rate of correct recognition recurs
for depression.

Additionally, as this is a single-arm intervention study, the
lack of a control group for comparison leaves the observed
findings open to other explanations, especially for the recognition
of depression. Moreover, the sample size for this study
is relatively small. As such, it is recommended for future
replica studies to include a control group and increase the
sample size in order to further validate the effectiveness of
the intervention.

Social desirability bias in the way students answered, is
another possible limitation of the study even though they
were assured confidentiality, especially with regards to the
question on help-seeking, given the direct contact with a
psychiatrist during the Q&A section of the intervention.
Furthermore, as this is was the first study done in Singapore,
there were no earlier studies to compare to for consistency of
results. Lastly, although it is recommended for psychoeducation
programs that combat mental illness stigma to involve multiple
sessions, the current study had only one intervention session
given the resource and time constraints. In spite of such
limitations, the study presents an early attempt to examine the
impact of an anti-stigma intervention on Singapore’s university
students’ recognition of depression as well as their help-
seeking preferences.

CONCLUSION

This study elucidated the impacts of an anti-stigma intervention
on university students’ recognition of depression as well as their
help-seeking preference. Findings from this study highlighted
the efficacy of this knowledge-contact-based intervention in the
immediate improvement of both aspects at post-intervention.
However, while the benefits on recognition of depression is more
enduring, it is more transient for help-seeking beliefs. Therefore,
to improve the long-term effectiveness of this intervention on
help-seeking beliefs, it is recommended for this intervention to
be augmented with follow-up booster sessions so as to maintain
the effects of the intervention.
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