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Summary
Background Hong Kong is among the many populations that has experienced the combined impacts of social unrest
and the COVID-19 pandemic. Despite concerns about further deteriorations in youth mental health globally, few
epidemiological studies have been conducted to examine the prevalence and correlates of major depressive
episode (MDE) and other major psychiatric disorders across periods of population-level changes using diagnostic
interviews.

Methods We conducted a territory-wide household-based epidemiological study from 2019 to 2022 targeting young
people aged 15–24 years. MDE, generalised anxiety disorder (GAD), panic disorder (PD), and bipolar disorder
(BD) were assessed using the Composite International Diagnostic Interview–Screening Scales in 3340 young
people. Psychotic disorders were assessed by experienced psychiatrists according to the DSM. Help-seeking
patterns were also explored.

Findings 16.6% had any mental disorder (13.7% 12-month MDE, 2.3% BD, 2.1% GAD, 1.0% PD, 0.6% psychotic
disorder). The prevalence of MDE increased from 13.2% during period 1 (May 2019–June 2020) to 18.1% during
period 2 (July–December 2020), followed by 14.0% during period 3 (January–June 2021) and 13.2% during period
4 (July 2021–June 2022). Different stressors uniquely contributed to MDE across periods: social unrest-related
stressors during period 1, COVID-19 stressors during period 2, and personal stressors during periods 3–4. Lower
resilience, loneliness, frequent nightmares, and childhood adversity were consistently associated with MDE.
Compared to other conditions, those with MDE showed the lowest service utilisation rate (16.7%). Perceiving
services to “cost too much” and “talked to friends or relatives instead” were among the major reasons for not
seeking help. MDE was also significantly associated with poorer functioning and health-related quality of life.

Interpretation MDE can be sensitive to population-level changes, although its persistently elevated prevalence across
the study period is of concern. Efforts to mitigate their impacts on youth mental health alongside personal risk factors
are needed. Further work is required to increase the availability and acceptability of youth-targeted mental health
services.
*Corresponding author. Department of Psychiatry, Queen Mary Hospital, The University of Hong Kong, 2/F New Clinical Building, Pokfulam Road,
Hong Kong, China.
**Corresponding author. Department of Social Work and Social Administration, The University of Hong Kong, 702E, 7/F, The Jockey Club Tower,
Centennial Campus, Hong Kong, China.

E-mail addresses: eyhchen.hk@gmail.com (E.Y.H. Chen), myswong@hku.hk (S.M.Y. Wong).
jStephanie MY Wong and Eric YH Chen made equal contributions.

www.thelancet.com Vol 40 November, 2023 1

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
mailto:eyhchen.hk@gmail.com
mailto:myswong@hku.hk
http://crossmark.crossref.org/dialog/?doi=10.1016/j.lanwpc.2023.100881&domain=pdf
https://doi.org/10.1016/j.lanwpc.2023.100881
https://doi.org/10.1016/j.lanwpc.2023.100881
https://doi.org/10.1016/j.lanwpc.2023.100881
www.thelancet.com/digital-health


Articles

2

Funding Food and Health Bureau (HKSAR Government).

Copyright © 2023 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).

Keywords: Major depressive episode; Epidemiological study; Youth mental health; Stressful life events; Social unrest;
COVID-19; Environmental stressors
Research in context

Evidence before this study
To review prior evidence in the literature, we first took
reference from a large-scale meta-analysis published in 2021
examining the global prevalence of depressive and anxiety
disorders due to the COVID-19 pandemic. Of the 48 studies
(published between January 1, 2020 and January 29, 2021)
that were included in the meta-analysis, only three utilised
diagnostic measures. All three of these studies were
conducted in adult samples (aged 18 years or above) and in
Europe (Czech Republic, Norway, and Spain), with one study
having been retracted in 2023. Based on which, we conducted
a further systematic search on PubMed for articles published
between January 29, 2021 and April 4, 2023 using the
following search terms: "mental health", "mental disorders",
"depress*", "depressive disorder” and "prevalence". The search
returned 24 results, of which only two studies were
conducted in young people, with both studies having been
conducted among Chinese college students using self-
administered depression and anxiety measures through a
web-based survey. PsyArXiv and Google Scholar were
additionally searched for preprints and grey literature, which
also revealed a lack of representative epidemiological studies
focused on young people conducted during this period using
interviewer-rated diagnostic measures of mental disorders. No
study was found to have examined the prevalence of mental
disorders in young people using an epidemiological study
design amid multiple population-level stressors, such as social
unrest and COVID-19.

Added value of this study
This study is the first to examine the prevalence of major
depressive episode and other major mental disorders in a
representative epidemiological sample of young people using
a stratified cluster sampling design. The use of standard
diagnostic interviews provides a more accurate prevalence
estimate of mental disorders in young people, which adds to
previous findings that are predominantly based on self-
administered screening measures. This is also the first to
examine the associated factors of major depressive episode
across periods of large-scale population-level stressors. The
examination of mental disorder prevalence across periods of
multiple large-scale population-level stressors helps shed light
on the combined influences of both individual and external
influences on mental health.

Implications of all the available evidence
The prevalence and associated factors of mental disorders in
young people are related to not only personal but also large-
scale changes in the environment, such as major social unrest
and COVID-19. As in prior work, the rate of help-seeking is
suboptimal, particularly for those with major depressive
episode and bipolar disorder. With studies reporting a
deteriorating trend of youth mental health even before the
COVID-19 pandemic, joint efforts in the development of
youth-friendly and effective early intervention programmes
and strategies to mitigate the impact of population-level
stressors should be prioritised.
Introduction
The youth period is characterised by immense neuro-
biological, psychosocial, and developmental changes.
The majority of mental disorders, however, also tend to
emerge during this period.1 The co-occurrence of large-
scale societal and global changes over recent years, such
as social unrest and the COVID-19 pandemic, has posed
even greater mental health challenges.2–4 With the
burden of youth mental disorders and their long-term
implications, identifying factors associated with
elevated risks related to environmental changes and
help-seeking is critical for improving early risk detection
and reducing treatment delay.

Across mental disorders, major depression is among
the most prevalent and significantly contributes to
disability worldwide.5,6 Recent data have shown
increased rates of affective and depressive disorders in
young people (e.g., 6.3% in 2007 to 13.6% in 2021–2022
for 12-month affective disorders among those aged
16–24 years in Australia7; 13.2% in 2017 to 15.8% in
2019 for major depressive episode [MDE] among those
aged 12–17 years in the United States8,9). Help-seeking,
however, remains suboptimal in this age group.10,11

Despite increasing attention on youth mental health
globally, disproportionately few epidemiological studies
on the topic have been conducted in the Asian context.
There is evidence from studies using self-administered
measures suggesting deteriorated mental health in
Asian youth samples,12 although most of these studies
were conducted on student or online samples. Of those
www.thelancet.com Vol 40 November, 2023
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that assessed youth mental disorders using diagnostic
tools, the focus had often been on those above the age of
18.10,13 To our knowledge, no population-representative
epidemiological study of mental health has been con-
ducted in Asia targeting young people aged 15–24 years
using standardised diagnostic instruments.

Furthermore, there is a paucity of epidemiological
studies conducted amid ongoing waves of population
stress which examine potential variations in the pre-
sentation of mental disorders and their related factors
across periods. An abundance of work has already
suggested worsened mental health across populations
since the emergence of the COVID-19 pandemic,
particularly depressive and anxiety symptoms in young
people, although the majority had utilised self-reported
or parent-reported measures.3 Studies exploring trends
in its influences on mental health over time are
limited, particularly as the initial waves of COVID-19
subside.14,15

Notably, the population of Hong Kong had addi-
tionally experienced an unprecedented series of city-
wide social unrest (June 2019–early 2020) before the
local outbreak of COVID-19 (January 2020–early
2023).16 The ongoing occurrences of large-scale
roadblocks, as well as the deployment of tear gas,
bean bag rounds, and rubber bullets had caused sig-
nificant disruption to the everyday lives of the popu-
lation (e.g., suspension of railway services, tunnels,
and school closure).16,17 A previous large family cohort
study in Hong Kong has shown the impact of the
social unrest on probable depressive symptoms (Pa-
tient Health Questionnaire ≥10) among those aged 18
years or above.4 Various local community-based
studies have also found significant additive in-
fluences of social unrest, the initial period of COVID-
19 (up to March 2020), and personal life events on
depressive symptoms, particularly in young
people.16,18–20 With the increasing occurrences of so-
cial and public health threats globally, a systematic
investigation into the prevalence of major mental
disorders across periods in the youth population and
their associated factors could serve as a reference for
future studies, interventions, and policy design in
other societies.

Using data from the Hong Kong Youth Epidemio-
logical Study of Mental Health (HK-YES), we aimed to
answer several key questions: (1) What is the preva-
lence of mental disorders in the youth population and
how does this compare with other regions? (2) How
does the prevalence of mental disorders, specifically
MDE, change over time amid population-level
changes? (3) How are different factors associated
with MDE amid these changes? (4) How is MDE
associated with functioning and health-related quality
of life (QoL) in young people? And (5) How does help-
seeking differ across conditions and what drives help-
seeking (or lack of help-seeking)?
www.thelancet.com Vol 40 November, 2023
Methods
Population and study design
Data were from the HK-YES, which is to date the first
territory-wide, household-based epidemiological study
of youth mental health in Hong Kong. A stratified
cluster sampling design was adopted to improve sample
representativeness. Invitation letters were posted to a
random selection of addresses provided by the Census
and Statistics Department of the local government ex-
pected to include a young person aged 15–24 years
(based on data from the 2016 Population By-Census),
stratified by geographic district and housing type. All
local residents aged 15–24 years at time of recruitment
who consented to the study were eligible. If more than
one eligible youth resided in the household, the one
whose birthday was closest to the recruitment date was
recruited. Consenting participants were invited for a
face-to-face interview by a trained researcher with an
option of online video conferencing following the same
procedures during the pandemic. Study details are
described elsewhere,2,21–24 with details of the sample size
calculation provided in Appendix pp 2.

During the recruitment period (May 2019–July
2022), some addresses were invalid (post not deliverable
due to address being incorrect, non-existent, or vacant),
while 14.6% of verifiable addresses (not returned by the
post office) no longer had an eligible youth in the
household. Among those contactable, 3460 provided
consent (66.5% response rate). This response rate is
comparable to those in other epidemiological studies,25,26

with 3340 (96.5%) completing the clinical assessment
for mental disorders. Further information regarding
potential correlates was available from 3030 participants
(90.7%). Participants in the subsample (n = 3030) were
slightly older than those not in this subsample (n = 310)
(mean = 19.85 [SD = 2.78] years vs 19.50 [2.90]),
p = 0.042, while no significant differences in sex, psy-
chiatric history, and prevalence of any mental disorder
were observed, p > 0.05. While all participants were aged
15–24 years at recruitment, eight participants (0.2%)
were 25 years at the time of assessment. Since some
studies also considered the youth period to persist up to
about the age of25,27 these participants were also included
in the present study.

Informed consent was obtained from all participants.
For those below the age of 18 years, consent was ob-
tained both from participants and their parents/guard-
ians. Ethics approval was granted by the Institutional
Review Board of the University of Hong Kong/Hospital
Authority Hong Kong West Cluster. The STROBE
reporting guideline was followed in this study.

Key measures
Past 12-month major depressive episode (MDE)
was assessed using the interviewer-rated WHO Com-
posite International Diagnostic Interview–Screening
Scales (CIDI-SC).28 The CIDI-SC is a fully-structured
3

www.thelancet.com/digital-health


Articles

4

lay-administered instrument that assesses a range of
mental disorders according to the DSM-IV criteria
embedded in the CIDI. The instrument has been
adopted in other large-scale studies and has been vali-
dated for use in adolescents, including in the WHO
World Mental Health International College Student
Initiative.29,30 MDE is defined as the experience of five or
more of the following core symptoms of depression for
most of the day, nearly every day, during the same two-
week period: (i) depressed mood; (ii) diminished inter-
est/pleasure in activities; (iii) significant change in
weight or appetite; (iv) insomnia/hypersomnia; (v) psy-
chomotor agitation/retardation; (vi) fatigue; (vii) feelings
of worthlessness or excessive guilt; (viii) difficulties in
thinking/concentrating; and (ix) suicidal ideation, plan,
or attempt. Depressed mood or diminished interest/
pleasure in activities, and significant distress or
impairment as a result of these symptoms, were
required for establishing the presence of MDE.

Aside from MDE, generalised anxiety disorder
(GAD), panic disorder (PD), and bipolar disorder (BD;
including mania or hypomania) were also assessed us-
ing the CIDI-SC. Lifetime and 12-month prevalence of
each disorder were evaluated, with past 30-day preva-
lence also evaluated for MDE and GAD. Psychotic dis-
order was assessed via a two-stage procedure, wherein
those endorsing one or more items on the CIDI-3.0
psychosis screen, having an existing diagnosis, or hav-
ing received antipsychotic medication were further
interviewed by experienced team psychiatrists according
to the Structured Clinical Interview for DSM. Any
mental disorder was defined as presence of 12-month
MDE, GAD, PD, BD, or psychotic disorder.

Functioning was assessed using the interviewer-
rated Social and Occupational Functioning Assessment
Scale (SOFAS)31 and total days (past 30 days) with
reduced and lost productivity due to mental distress,
respectively. Health-related QoL was assessed using the
EuroQol-5D (EQ-5D-5L)32 and the 12-Item Short Form
Survey (SF-12),33 the latter consisting of two subscales
reflecting physical and mental health-related QoL.
Global mental well-being was assessed using the World
Health Organization–Five Well-Being Index (WHO-5).34

Services utilised for mental health reasons at time of
interview and over lifetime were assessed using a
checklist consisting of psychiatrist, psychologist, com-
munity psychiatric nurse, general practitioner, non-
psychiatric clinical/nursing services, social worker,
occupational therapist, traditional Chinese practitioner,
religious services, day centre, and others. Reasons for
not seeking help were further assessed using items
from the CIDI-3.0. Those not receiving any psychiatric/
psychological services were asked whether they ever felt
a need for counselling or medication during the past 12
months for their emotional problems. Those who re-
ported “yes” were asked to rate the degree to which they
considered the following statements to be important
reasons for their lack of help-seeking on a 5-point Likert
scale (from “unimportant” to “very important”): “unsure
if available treatments were very effective”; “wanted to
handle the problem on your own”; “too embarrassed”;
“talked to friends or relatives instead”; “costs too much
money”; “unsure where to go/who to see”; “had prob-
lems with time, transportation, or scheduling”; “afraid it
might harm your school/professional career”; and
“worried people would treat you differently if they
knew”.

Measures of personal and environmental risk factors,
including background factors (sex, age, any government
financial assistance received—as a measure of socio-
economic status, and childhood adversity), psychological
factors (including resilience and loneliness), digital-
isation and lifestyle (including smartphone overuse,
frequent nightmares, and physical activity), and expo-
sure to personal and population-level stressors
(including personal stressful life events [SLEs], social
unrest-related traumatic events [TEs], and COVID-19
pandemic-related events [PEs]), as well as their validity
for use in the present youth sample, are detailed in
Supplementary Table S1 (Appendix pp 5).

Statistical analysis
The prevalence of mental disorders was first estimated
with weighting adjustments according to sex and age
data of the local Census to approximate demographics of
the youth population. As participants aged 15–19 and
20–25 years may face different developmental and psy-
chosocial challenges, we examined potential differences
in the prevalence of mental disorders between these age
groups.

Since few participants presented conditions apart
from MDE, risk factor analyses were conducted only for
12-month MDE in the subsample (n = 3030). Univariate
logistic regression was first applied across the entire
study period, followed by a multivariable logistic
regression using the backward selection method to
identify a more parsimonious set of associated factors.
The same set of multivariable logistic regression was
applied within the two age groups (15–19, 20–25 years).
An additional multivariable logistic regression model
was applied with all factors significant in the univariate
analysis (after accounting for multiple comparison) for
ensuring robustness of the findings. Key personal
background factors, namely sex, age, and childhood
adversity, were included in all models regardless of their
significance due to their biological plausibility and
confounding influences.

We then explored time trends in 12-month preva-
lence of MDE, wherein participants were categorised
into four groups according to their time of interview.
Differences in prevalence across the four periods were
tested using χ2 tests. Separate multivariable models
including the same set of variables were applied using
the backward selection method within each period. As
www.thelancet.com Vol 40 November, 2023
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sensitivity analysis, further analyses were conducted af-
ter excluding those with other (non-MDE) disorders to
ensure findings were not influenced by comorbid con-
ditions. Although no significant difference was found in
the prevalence of any mental disorder between partici-
pants with and without missing data, we applied multiple
imputation using the open-source software XGBoost to
maximise the information collected from participants
and to reduce potential bias, similar to prior work.35,36

After examining the associations between MDE and
functioning and health-related QoL, service utilisation
across each condition, correlates of psychiatric/psycho-
logical service use among those with MDE, and reasons
for not seeking help were explored. ORs with 95% CIs
were presented for all logistic regression models,
wherein ORs of continuous predictors reflect the effect
on MDE per 1-unit change. Statistical significance was
set at the 0.05 level, with multiple comparisons
accounted for in univariate analyses. All analyses were
undertaken with SPSS (version 27.0) and R.

Role of the funding source
The funders of the study had no role in the design and
conduct of the study, data collection, management,
analysis, and interpretation, writing of the manuscript,
or decision to submit the manuscript.
Results
Prevalence of mental disorders
16.6% of young people had at least one mental disorder
(weighted). Most (13.7%) met the criteria for one disorder
only, with 2.5% presenting two and 0.3% presenting
three or more disorders. MDE was most common
(weighted 12-month prevalence: 13.7%), while the prev-
alence of other disorders was: GAD 2.1%, PD 1.0%, BD
2.3%, and psychotic disorder 0.6% (Table 1). 11.1% met
the criteria for only 12-month MDE and not other dis-
orders. The prevalence of MDE with comorbid GAD, PD,
BD, and psychotic disorder were 1.4%, 0.7%, 0.7%, and
0.2%, respectively. Although the prevalence of other dis-
orders was considerably lower, significantly more young
people with 12-month MDE also met the criteria for other
DSM-IV conditions compared to those without MDE, all
p < 0.001 (Supplementary Figure S1, Appendix pp 3).

Considering potential age effects, those aged 20–25
years showed higher rates of 12-month MDE (15.9%)
compared to those aged 15–19 years (12.9%), p = 0.015,
although the difference was not significant after adjusting
for multiple comparisons. No significant age difference
in other disorders was observed (Supplementary
Figure S2, Appendix pp 4). Participant age was adjusted
for in all subsequent multivariable models.

Factors associated with MDE
Differences in personal risk factors and stress exposure
between those with and without 12-month MDE are
www.thelancet.com Vol 40 November, 2023
presented in Supplementary Table S2 (Appendix pp 6).
After accounting for multiple comparisons in the uni-
variate analyses, female sex, childhood adversity, lower
resilience, higher loneliness, smartphone overuse,
frequent nightmares, fewer days of regular exercise, as
well as all three types of external stressors, were
significantly associated with 12-month MDE (Table 2).

Using the backward selection method, the multivar-
iable logistic regression model showed that female sex
(OR = 1.93 [95% CI, 1.49–2.49]), childhood adversity
(OR = 1.89 [1.46–2.43]), lower resilience (OR = 0.94
[0.92–0.96]), higher loneliness (OR = 1.06 [1.05–1.08]),
smartphone overuse (OR = 1.29 [1.01–1.64]), frequent
nightmares (OR = 2.20 [1.70–2.87]), and exposure to
personal SLEs (OR = 1.61 [1.25–2.08]), social unrest-
related TEs (OR = 1.45 [1.09–1.92]), and COVID-19
PEs (OR = 1.31 [1.03–1.66]) were significantly associ-
ated with MDE (Table 2). Any government assistance
received, place of birth, and days of regular exercise
were also considered but removed from the final model.
Findings from the multivariable model based on sig-
nificance in the univariate analyses were comparable
and are presented in Supplementary Table S3 (Appendix
pp 7). Similar findings were also observed when those
with other disorders (n = 83) were excluded from the
model (Supplementary Table S4, Appendix pp 8).

The overall pattern of associations was similar in the
age subgroup analyses (Supplementary Table S5,
Appendix pp 9). Nevertheless, with all other variables in
the multivariable model accounted for, social unrest-
related TEs (OR = 1.73 [1.06–2.80]) and smartphone
overuse (OR = 1.63 [1.12–2.37]) were associated with
MDE only in the younger age group, whereas COVID-19
PEs (OR = 1.53 [1.12–2.09]) and fewer days of exercise
(OR = 0.89 [0.80–0.99]) were associated with MDE only in
the older age group. Lower resilience, higher loneliness,
frequent nightmares, exposure to personal SLEs, as well
as female sex and childhood adversity, were associated
with MDE in both age groups (see Appendix pp 9).

Time trends in MDE: 2019 to 2022
Across periods from 2019 to 2022, the rate of 12-month
MDE significantly increased from 13.2% during period
1–18.1% during period 2, p = 0.008 (Fig. 1). This rate
subsequently declined to 14.0% during period 3,
p = 0.025, and 13.2% during period 4, p = 0.008 (all
unweighted).

Factors associated with MDE across periods
Potential changes in the correlates of MDE across the
four periods were then examined. Overall, lower resil-
ience, higher loneliness, frequent nightmares, and
childhood adversity were consistently associated with
MDE across all four periods. Being female was signifi-
cant through periods 1–3 (Table 3).

Interestingly, the associations between different
stressors and MDE appeared to be specific across
5
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DSM-IV disorders Time frame HK-YES participants (n = 3340)

Unweighted Weighted

% SE % SE

Any disordera

1 disorder only 14.5 0.6 13.7 0.6

≥2 disorders 3.0 0.3 2.8 0.3

DSM-IV conditions

Major depressive episode (MDE) Lifetime 24.5 0.7 23.4 0.7

12-month 14.6 0.6 13.7 0.6

30-day 3.0 0.3 2.9 0.3

Generalised anxiety disorder (GAD) Lifetime 3.1 0.3 3.1 0.3

12-month 2.2 0.2 2.1 0.2

30-day 1.7 0.2 1.7 0.2

Panic disorder (PD) Lifetime 1.6 0.2 1.4 0.2

12-month 1.1 0.2 1.0 0.2

Bipolar disorder (BD) Lifetime 4.2 0.3 4.2 0.4

12-month 2.3 0.3 2.3 0.2

Psychotic disorder Lifetime 0.6 0.1 0.6 0.1

Weighting adjustments were applied according to sex and age data of the local Census. HK-YES = the Hong Kong Youth Epidemiological Study of Mental Health. aAny disorder is defined as the presence of
12-month MDE, GAD, PD, or BD, or psychotic disorder.

Table 1: Prevalence of DSM-IV MDE and selected mental disorders in the representative epidemiological youth sample (n = 3340).
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periods: only social unrest-related TEs during period 1
(OR = 2.07 [1.25–3.43]), COVID-19 PEs during period 2
(OR = 1.87 [1.18–2.96]), and personal SLEs during periods
3 (OR = 2.18 [1.30–3.65]) and 4 (OR = 2.05 [1.20–3.50]).
Family functioning was significant only during period 1
(OR = 1.04 [1.01–1.08]), while smartphone overuse
(OR = 1.81 [1.16–2.83]) and fewer days of moderate-to-
vigorous physical activity (OR = 0.85 [0.72–0.99]) were
significant only during period 2 (Table 3).

Similar findings were observed in the multivariable
logistic regression models adjusting for all variables sig-
nificant in the univariate analyses (Supplementary
Table S6, Appendix pp 10) and after excluding those
with other disorders (Supplementary Table S7, Appendix
pp 11). Notably, findings from the multiple imputation
models were also similar to the complete-case analyses
(see Supplementary Table S8, Appendix pp 12).

MDE, functioning, and quality of life
Those with 12-month MDE showed significantly poorer
overall functioning (mean = 77.09 [SD = 8.35] vs 83.60
[7.19]) and more days of reduced (5.53 [7.35] vs 1.63
[3.80]) and lost productivity (1.64 [4.29] vs 0.19 [1.31]), all
p < 0.001. They also showed poorer health-related QoL
(EQ-5D-5L: mean = 0.90 [SD = 0.11] vs 0.96 [0.07]; PCS-
12: 50.38 [8.24] vs 52.84 [6.69]; MCS-12: 31.17 [11.77] vs
43.10 [10.54]) and mental well-being (WHO-5: 40.64
[17.97] vs 56.82 [18.15]), all p < 0.001 (Appendix pp 13).

Service utilisation
73.4% of those with 12-month MDE were not utilising
any service for mental health needs (Table 4). Only
16.7% of those with 12-month MDE, and 27.2% of those
with 30-day MDE, were utilising psychiatric/psycholog-
ical services. The rate was similar for BD (16.9%),
higher for GAD (28.1%) and PD (43.8%), and highest
for psychotic disorders (61.5%) (Table 4). A breakdown
of the specific services used across conditions is pro-
vided in Supplementary Table S10 (Appendix pp 14).

Factors associated with service utilisation among young
people with MDE
Among those with 12-month MDE (n = 436), childhood
adversity (OR = 1.95 [1.13–3.37]), receiving government
financial assistance (OR = 2.35 [1.16–4.76]), lower
resilience (OR = 0.88 [0.85–0.93]), and higher loneliness
(OR = 1.05 [1.02–1.08]) were significantly associated
with psychiatric/psychological service use (detailed
findings and sample characteristics are in Appendix pp
15–16). They also showed poorer overall functioning
and health-related QoL, all p < 0.001 (Appendix pp 17).

Reasons for not seeking help among young people with MDE
Among those not receiving any psychiatric/psychologi-
cal services, only 38.7% (n = 133) reported feeling a need
to seek psychological counselling or medication. 127 of
these young people (95.5%) provided further informa-
tion regarding their reasons for not seeking help. Spe-
cifically, 57.5% (n = 73) rated “costs too much money”
and 54.3% (n = 69) rated “talked to friends or relatives
instead” as important reasons for not seeking help. The
proportions of participants rating “important” or “very
important” to other reasons for not seeking help were as
follows: 44.1% (n = 56) “had problems with time,
www.thelancet.com Vol 40 November, 2023
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Variables Sample (n = 3030) 12-month MDE (n = 436) Adjusted OR (95% CI) p

Unadjusted OR (95% CI) p

Background factors

Male sex 1 [Ref] 1 [Ref]

Female sex 1763 (58.2%) 12.01 (1.61–2.51) <0.001 1.93 (1.49–2.49) <0.001

Age 19.85 (2.78) 1.04 (1.01–1.08) 0.044 1.02 (0.98–1.07) 0.37

No childhood adversity 1 [Ref] 1 [Ref]

Has childhood adversity 1075 (35.5%) 3.05 (2.48–3.75) <0.001 1.89 (1.46–2.43) <0.001

Not receiving government financial assistance 1 [Ref] – –

Receiving government financial assistancea 287 (9.5%) 1.09 (0.78–1.53) 0.62 – –

Born in Hong Kong 2437 (80.4%) 1 [Ref] – –

Not born in Hong Kong 1.01 (0.78–1.31) 0.93 – –

Psychological factors

Resilience (CD-RISC-10) 24.03 (6.27) 0.89 (0.87–0.90) <0.001 0.94 (0.92–0.96) <0.001

Loneliness (UCLA-LS) 43.91 (9.00) 1.09 (1.08–1.11) <0.001 1.06 (1.05–1.08) <0.001

Digitalisation and lifestyle

No smartphone overuse (CIAS-R <67) 1 [Ref] 1 [Ref]

Smartphone overuse (CIAS-R ≥67) 905 (29.9%) 2.17 (1.76–2.67) <0.001 1.28 (1.01–1.64) 0.041

No frequent nightmares (<1/week) 1 [Ref] 1 [Ref]

Frequent nightmares (≥1/week) 508 (16.8%) 3.46 (2.76–4.33) <0.001 2.20 (1.70–2.87) <0.001

Days of regular exercise (past week) 1.71 (1.56) 0.90 (0.84–0.96) 0.002 – –

Family relationship

Family dysfunction (BFRS) 19.68 (7.15) 1.09 (1.07–1.10) <0.001 1.02 (1.00–1.04) 0.067

Personal and population-level stressors

<2 personal SLEs 1 [Ref] 1 [Ref]

≥2 personal SLEs 674 (22.2%) 2.00 (1.60–2.49) <0.001 1.61 (1.25–2.08) <0.001

<2 social unrest-related TEs 1 [Ref] 1 [Ref]

≥2 social unrest-related TEs 576 (19.0%) 1.47 (1.16–1.87) 0.002 1.45 (1.09–1.91) 0.011

<2 COVID-19 stressorsb 1 [Ref] 1 [Ref]

≥2 COVID-19 stressorsb 1052 (36.7%) 1.50 (1.21–1.85) <0.001 1.45 (1.09–1.92) 0.028

Data are from 3030 participants of the HK-YES. Statistics significant after accounting for multiple comparisons in the univariate analysis are boldfaced (0.05/14 = 0.004).
The backward selection method was used for the multivariable logistic regression model. Any government assistance received, place of birth, and days of regular exercise
were considered but removed from the final multivariable model. BFRS = Brief Family Relationship Scale; CD-RISC-10 = Connor-Davidson Resilience Scale 10-Item; CIAS-R =
Revised Chen Internet Addiction Scale; MDE = major depressive episode; PEs = COVID-19 pandemic-related events; PSQI = Pittsburgh Sleep Quality Index; SLEs = Stressful
Life Events; TEs = social unrest-related traumatic events; UCLA-LS = 20-item UCLA Loneliness Scale. aData on any government financial assistance received were available
from 3024 participants. bData on COVID-19 stressors were collected since March 2020 and were available from 2870 participants.

Table 2: Univariate and multivariable logistic regression models for 12-month MDE in the epidemiological youth sample.
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transportation, or scheduling”; 42.5% (n = 54) “wanted
to handle the problem on your own”; 34.6% (n = 44)
“not sure if available treatments were very effective”;
29.1% (n = 37) “unsure of where to go or who to see”,
“too embarrassed”, and “afraid it might harm your
school or professional career”; and 23.6% (n = 30)
“worried that people would treat you differently”.

Discussion
This study is among the first household-based epidemi-
ological studies using diagnostic interviews to assess
mental disorders amid periods of population stress,
particularly in Asia. We explored trends in the prevalence
of different major mental disorders in the youth popu-
lation from 2019 to 2022, compared patterns of associ-
ated risk factors across periods, and explored rates of
help-seeking across conditions. We found that around
www.thelancet.com Vol 40 November, 2023
one to two in 10 young people in Hong Kong have a
probable mental disorder or a major depressive episode
during the past 12 months, which appear to be relatively
high. Despite variations in the prevalence of MDE across
periods, this rate remained persistently elevated even af-
ter the resolution of major population-level stressors.
Further analyses revealed that MDE was significantly
associated with poorer functioning and health-related
quality of life. With these prevalence rates approaching
those in the West,7–9 investment in cross-cultural and
multi-site studies to investigate the phenomenon further
would be needed to develop more timely and effective
interventions for young people, particularly in view of the
increasing population and global challenges in today’s
world.

While influences of social unrest and the COVID-19
on mental health have already been reported in prior
7
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Fig. 1: Trends in the 12-month prevalence of DSM-IV MDE in the epidemiological youth sample in Hong Kong 2019–2022 (n = 3340).
Note: Prevalence data (unweighted) were from the 3340 participants of the HK-YES. Only differences significant at the p < 0.05 level are
presented. Differences that remained significant after accounting for multiple comparisons (0.05/6 = 0.0083) are in boldface. MDE = major
depressive episode.
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work,2–4,12 our study provided additional information
concerning their additive influences on mental health in
a representative epidemiological youth sample with
consideration of a wide range of personal and environ-
mental factors. By segregating our analyses into four
periods, we showed that the prevalence of disorders and
their risk factors could be subject to large-scale envi-
ronmental changes. The changes in MDE prevalence
indeed show resemblance to the trends in youth suicide
rates in Japan,37 where a clear rise was seen during the
peak COVID-19 period, followed by a gradual decline
but which remained elevated compared to the pre-
pandemic period. By further examining the factors
associated with 12-month MDE across periods charac-
terised by different societal stressors, we found that the
three types of external stressors played different roles
over time, with social unrest-related TEs being the only
stressor type associated with MDE during period 1,
followed by COVID-19 PEs during period 2, and per-
sonal SLEs during periods 3 and 4. These patterns of
findings remained unchanged when different supple-
mentary analyses were adopted, including the exclusion
of other disorders as the outcome and multiple
imputation.

Of note, despite the seemingly specific associations
between stressor types and MDE across periods, the
persistence of elevated disorder prevalence suggests that
the impact of prior stressors would remain after their
resolution (e.g., experiences of recent personal stressors
being influenced by prior social unrest and COVID-19
events). Indeed, particularly for young people whose
brains are still undergoing significant developments, the
cumulative experiences of such stressors could have
important long-lasting impacts (e.g., increased
susceptibility to depression and other disorders).38,39 A
number of local studies had in fact reported interactions
between personal, social unrest-related, and pandemic-
related stressors in their impact on depressive symp-
toms in young people.18–20 As in the study showing
increased youth suicide rate in Japan during COVID-
19,37 our previous work has also shown that both per-
sonal factors and COVID-19 stressors can contribute to
suicidal ideation and attempts in the local youth popu-
lation.2 The epidemiology of mental disorders thus re-
quires consideration of the complex interactions
between individual vulnerabilities, personal risk factors,
and ongoing changes at the population level.3,9,40

Aside from environmental influences, individual
factors including lower resilience, higher loneliness,
frequent nightmares, and adverse childhood experi-
ences showed consistent associations with MDE in both
the younger and older youths, as well as across periods.
In line with previous work,9,23,41 each of these factors
may be taken as potential intervention targets, including
during times of population stress. Meanwhile, poorer
family relationships were associated with MDE only
during period 1, which may be explained by differences
in values and political stances among family members
during the local protests. We also found fewer days of
physical activity to be associated with MDE only during
period 2 (early COVID-19 period) and smartphone
overuse to be associated with MDE across the entire
period and specifically during early periods of COVID-
19. Complementing these observations, we had previ-
ously reported the negative impacts of restrictive
pandemic measures on mental health and the protective
effects of active leisure activities.42 It is also possible that
these two factors could reinforce one another to further
www.thelancet.com Vol 40 November, 2023
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Variable 12-month MDE

Period 1 (May 2019–Jun 2020)
(n = 100/739)

Period 2 (Jul 2020–Dec 2020)
(n = 126/706)

Period 3 (Jan 2021–Jun 2021)
(n = 112/851)

Period 4 (Jul 2021–Jun 2022)
(n = 98/734)

Adjusted OR (95% CI) Adjusted OR (95% CI) Adjusted OR (95% CI) Adjusted OR (95% CI)

Background factors

Male sex 1 [Ref] 1 [Ref] 1 [Ref] 1 [Ref]

Female sex 2.14 (1.24–3.71)** 1.99 (1.24–3.19)** 2.26 (1.36–3.75)** 1.54 (0.93–2.55)

Age 0.91 (0.83–1.00) 1.06 (0.98–1.15) 1.08 (0.99–1.17) 1.02 (0.94–1.11)

No childhood adversity 1 [Ref] 1 [Ref] 1 [Ref] 1 [Ref]

Has childhood adversity 2.02 (1.21–3.37)** 1.87 (1.20–2.91)** 1.66 (1.06–2.61)* 2.27 (1.40–3.68)**

Not receiving government financial
assistance

– – – –

Receiving government financial
assistance

– – – –

Born in Hong Kong – – – –

Not born in Hong Kong – – – –

Psychological factors

Resilience (CD-RISC-10) 0.93 (0.89–0.97)*** 0.96 (0.92–0.99)* 0.90 (0.87–0.94)*** 0.93 (0.90–0.97)**

Loneliness (UCLA-LS) 1.07 (1.03–1.11)*** 1.04 (1.02–1.07)** 1.06 (1.03–1.09)*** 1.08 (1.05–1.11)***

Lifestyle factors

No smartphone overuse
(CIAS-R<67)

– 1 [Ref] – –

Smartphone overuse (CIAS-R≥67) – 1.81 (1.16–2.83)** – –

No frequent nightmares (<1/week) 1 [Ref] 1 [Ref] 1 [Ref] 1 [Ref]

Frequent nightmares (≥1/week) 2.47 (1.49–4.10)*** 2.64 (1.61–4.33)*** 2.30 (1.33–3.95)** 2.00 (1.16–3.47)*

Days of regular physical activity
(past week)

– 0.85 (0.72–0.99)* – 1.02 (0.86–1.20)

Family functioning

Poor family functioning (BFRS) 1.04 (1.01–1.08)* – – –

Personal and population-level
stressors

<2 personal SLEs – – 1 [Ref] 1 [Ref]

≥2 personal SLEs – – 2.18 (1.30–3.65)** 2.05 (1.20–3.50)**

<2 social unrest-related TEs 1 [Ref] – – –

≥2 social unrest-related TEs 2.07 (1.25–3.43)** – – –

<2 COVID-19 PEs – 1 [Ref] – –

≥2 COVID-19 PEs – 1.87 (1.18–2.96)** – –

Backward stepwise method was used for the multivariable logistic regression models presented. Key personal background variables, including sex, age, and childhood adversity were included in all analyses
regardless of their significance. Statistics significant at the p < 0.05 level are boldfaced. BFRS = Brief Family Relationship Scale; CD-RISC-10 = Connor-Davidson Resilience Scale 10-Item; CIAS-R = Revised
Chen Internet Addiction Scale; MDE = major depressive episode; PEs = COVID-19 pandemic-related events; SLEs = Stressful Life Events; TEs = social unrest-related traumatic events; UCLA-LS = 20-item UCLA
Loneliness Scale. *p < 0.05, **p < 0.01, ***p < 0.001.

Table 3: Multivariable logistic regression showing factors associated with 12-month MDE across periods amid ongoing population-level stressors, 2019–2022 (n = 3030).

Articles
accentuate their impacts on mental health.15 A further
examination of their interactions and implications not
only during COVID-19 but also the post-pandemic era
would be worthwhile.

Interestingly, it appears that social unrest-related TEs
had a greater impact on the mental health of younger
youths. One possible explanation might relate to the
impact of smartphone overuse in this age group. The
previous large family cohort study in Hong Kong has
indeed found that spending more time on social media for
sociopolitical news was related to elevated odds of probable
depression and suspected PTSD.4 Particularly at a stage
where the building of secure interpersonal relationships is
www.thelancet.com Vol 40 November, 2023
crucial, the experience of peer and family conflicts—both
online and offline—at the time of intense sociopolitical
tension might have had a greater impact on the younger
age group. Meanwhile, the reduced academic pressure due
to school closure during the pandemic might also partially
explain the lesser impact of COVID-19 stressors in the
younger age group.43 In contrast, concerns about personal
future and job insecurity due to COVID-19 could have
been more prominent for older youths. While both the
social unrest and the pandemic have now subsided, how
young people would adjust to the post-crises lifestyle and
future population-level threats would still require careful
monitoring.
9
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Time of service use Service type

Psychiatric/Psychological services (%) Other services onlya (%) None (%)

12-month MDE (n = 436)

Current 73 (16.7) 43 (9.9) 320 (73.4)

Lifetime 131 (30.0) 124 (28.4) 181 (41.5)

30-day MDE (n = 92)

Current 25 (27.2) 9 (9.8) 58 (63.0)

Lifetime 35 (38.0) 23 (25.0) 34 (37.0)

12-month GAD (n = 64)

Current 18 (28.1) 6 (9.4) 40 (62.5)

Lifetime 26 (40.6) 16 (25.0) 22 (34.4)

30-day GAD (n = 50)

Current 17 (34.0) 5 (10.0) 28 (56.0)

Lifetime 22 (44.0) 12 (24.0) 16 (32.0)

12-month PD (n = 32)

Current 14 (43.8) 1 (3.1) 17 (53.1)

Lifetime 17 (53.1) 6 (18.8) 9 (28.1)

12-month BD (n = 71)

Current 12 (16.9) 5 (7.0) 54 (76.1)

Lifetime 20 (28.2) 15 (21.1) 36 (50.7)

Psychotic disorder (n = 13)

Current 8 (61.5) 1 (7.7) 4 (30.8)

Lifetime 11 (84.6) 1 (7.7) 1 (7.7)

aOther services include those from general practitioners, non-psychiatric clinical/nursing services, social workers, occupational therapists, traditional Chinese practitioners,
religious services, day centre, and others.

Table 4: Rates of service utilisation across DSM-IV mental disorders in the epidemiological youth sample in Hong Kong (n = 3030).
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Treatment gaps
Despite the impact of mental disorders on functioning
and QoL, a large treatment gap remains–particularly for
depression. We found that only 16.7% of those with 12-
month MDE were using psychiatric/psychological ser-
vices. This indicates only a slight increase from the last
local epidemiological study in 2010–2013 (15.4%).44

Even when considering other services, the treatment
gap we observed (73.4%) is still wider than those re-
ported in previous studies (e.g., 35.5%–50.3% of those
with any 12-month DSM-IV disorder in developed
countries in the WHO World Mental Health Surveys45).

Notably, help-seeking was considerably lower for
MDE compared to psychotic disorders (16.7% vs 61.5%).
One reason might relate to the implementation of the
city-wide specialised early intervention service (the Early
Assessment Service for Young People with Psychosis
[EASY]) since 2001, which has been successful in
reducing burden on the system and duration of un-
treated psychosis.46 Similar to MDE, those with BD in
our study also showed one of the lowest help-seeking
rates (16.9%). Despite its prevalence being higher in
our sample (2.3%) than those in the WMH surveys
(0.4% for bipolar I and 0.3% for bipolar II47), this group
of disorders has received markedly less attention in the
literature and existing services. Expansion of services as
the EASY to other conditions may help reduce these
treatment gaps.
We acknowledge that some depressive symptoms
experienced amid population-level stress could be tran-
sient. Longitudinal follow-up, especially in epidemiological
samples, would be necessary for elucidating their trajec-
tories, particularly as external stressors reside. Neverthe-
less, our data showed that help-seeking remains
suboptimal even for past 30-day depressive episodes
(27.2%), and only factors indicative of greater illness
severity (e.g., poorer functioning) were predictive of help-
seeking. Our further exploration revealed that perceiving
services as too costly and preference for talking to friends
and family remain to be the major reasons for not seeking
professional help. While not captured in this study, it is
possible that the fear of disclosure of personal information
after the social unrest, as well as fear of COVID-19 infec-
tion, could have further prevented help-seeking.

With the increasing availability of youth-targeted
mental health services free of cost in Hong Kong,48 these
results highlight the need for further efforts in developing
less stigmatising services and in improving their accept-
ability to reduce the treatment gap. Mainstreaming free
mental health services, further investment in digital
mental health screening and intervention, as well as
improving public awareness of their availability, appear
critical. Alongside the development and promotion of
mental health services, improving mental health literacy
among family members and peers would also be impor-
tant as first-line support.
www.thelancet.com Vol 40 November, 2023
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Limitations and considerations
While our findings are relevant for other youth pop-
ulations, specific contextual influences (e.g., differences
in social distancing measures, perceptions of COVID-
19) need to be accounted for. Potential differences in
assessment mode (in-person/online) and motivation to
participate in relation to external circumstances could
also have implications on the findings. This will,
nevertheless, inevitably require further consideration in
future studies in view of the number of population and
global changes today. Although the cross-period ana-
lyses enabled an exploration into changes in MDE
prevalence over time using an epidemiological study
design, we were unable to make inferences about
within-person changes due to the cross-sectional nature
of the study. Longitudinal investigations would help
clarify the patterns of change in the individual mani-
festation of disorders and their trajectories.

In addition, while we considered the potential in-
fluence of migration on mental health, the design of the
present study (i.e., invitations sent to addresses esti-
mated with a local youth resident based on data from the
2016 Population By-Census) may not allow a more in-
depth study into potential differences in the preva-
lence of mental disorders and their associated factors
between locals and recent youth immigrants. With
migration being an important risk factor for mental
disorders,49,50 as well as the ongoing social changes in
Hong Kong, this would be an area worthwhile for
further studies.

We are aware that the health-related QoL values
(using the EQ-5D-5L) were slightly higher in our sample
compared to prior work.51 It is possible that the pro-
longed COVID-19 measures could have influenced
these findings (e.g., reduced need to move about due to
remote work/study, reduced social interaction opportu-
nities). How contextual factors could influence mea-
sures of health-related QoL should be explored in the
future.

Finally, we focused on five key conditions associated
with the greatest role impairment in college students.29

Due to the relatively low prevalence of other condi-
tions, the present study only examined specific factors
associated with MDE. The lack of assessment of other
conditions not included in this study could have resulted
in an underestimation of overall mental disorder prev-
alence. Indeed, the examination of 12 mental health
conditions in the Australian National Study of Mental
Health7 might partially explain the higher prevalence of
“any mental disorders” (39.6%) reported. Examining a
wider range of conditions using similar diagnostic tools
across populations in the future would be ideal.

Conclusions
Our study provided a reference for future work in
examining population mental health amid large-scale
environmental changes. The importance of mitigating
www.thelancet.com Vol 40 November, 2023
the impacts of not only personal but also contextual
risks on youth mental health in future interventions and
policies is highlighted. Continued efforts in identifying
reliable and less stigmatising markers of psychiatric
risks and designing specialised early intervention ser-
vices for different conditions also remain a top priority.
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