
INTRODUCTION 
Life transitions, marked by shifts in relational, 
occupational, or developmental roles, amplify 
depression vulnerability in high-pressure urban 
settings like Hong Kong. While internet-based 
Cognitive Behavioral Therapy (iCBT) demonstrates 
efficacy for depressive symptoms, its effectiveness 
during culturally embedded psychosocial transitions 
remains inadequately characterized. Culturally 
adapted iCBT targeting cognitive mechanisms (e.g., 
restructuring maladaptive automatic thoughts) may 
bridge this gap for non-Western populations. Age 
and marital status may further moderate treatment 
outcomes, yet their interplay with cognitive 
mediators in digital therapies is poorly understood, 
particularly regarding younger adults facing 
emerging adulthood challenges versus middle-aged 
individuals managing role-specific stressors. This 
study investigated how a culturally adapted guided 
iCBT program, “Confront and Navigate Depression 
Online (CANDO)”, mitigated depressive symptoms 
among Hong Kong adults during life transitions, 
focusing on cognitive mediation (positive/negative 
automatic thoughts) and moderation by age/marital 
status.

METHODS
•	 Secondary analysis of a three-arm randomized 

controlled trial (N=402) compared Web-based 
iCBT (n =139), APP-based iCBT (n =131), and waitlist 
controls (n =132) . 

•	 Participants with mild-to-moderate depression 
completed the Beck Depression Inventory-II (BDI-
II), Patient Health Questionnaire-9 (PHQ-9), General 
Health Questionnaire-12 (GHQ-12), Chinese Affect 
Scale (CAS), Beck Anxiety Inventory (BAI), and 
Chinese Automatic Thoughts Questionnaire 
(CATQ) at baseline and post-intervention. 

•	 Moderated mediation analyses evaluated indirect 

treatment effects through automatic thoughts, 
with age and marital status as transition-related 
moderators.

RESULTS
•	 Both positive and negative automatic thoughts 

significantly mediated iCBT’s effects across all 
outcomes (the relative mediation effects were 
15.4%-70.3% and 25.04%-55.63%, respectively) . 

•	 Age further moderated the mediation pathways 
of negative automatic thoughts: middle-aged 
participants (more than 35.5 years) in the Web-
based group demonstrated greater reductions 
in depressive symptoms and negative emotions, 
alongside enhanced positive emotions, whereas 
younger individuals (less than 35.5 years) derived 
stronger benefits from the APP-based iCBT (Figure 
1). 

•	 Additionally, marital status stratified outcomes: 
Web-based intervention was superior for married 
individuals in improving depressive symptoms and 
negative emotions, whereas single participants 
derived greater benefit from APP-based support 
(Figure 2).

CONCLUSIONS
•	 Culturally adapted iCBT effectively alleviates 

depressive symptoms during life transitions by 
restructuring automatic thoughts. 

•	 Efficacy varies by age and marital status: Web-based 
delivery suits older adults and married individuals 
managing later life or relational stressors, whereas 
APP-based formats better support younger and 
single individuals navigating emerging adulthood 
challenges. 

•	 These findings underscore the need for tailoring 
digital mental health interventions to individuals’ 
psychosocial contexts during critical life transitions.
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Figure 1. Moderated mediation models of age for depression 
symptoms and emotions 

(Intent-to-Treat Analysis, N = 402).

Note: 
① negAT = negative automatic thoughts; BDI-II = Beck Depression Inventory-II; 
PHQ-9 = 9-item Patient Health Questionnaire;  posEM = positive emotions; negEM = 
negative emotions.
② The analyses adjusted all variables to reflect post-to-pre intervention change 
scores (calculated as post-intervention score minus pre-intervention score, denoted 
by △; e.g., △BDI-II = post-test BDI-II − pre-test BDI-II). 
③ As outlined by Hayes (2022; Hayes & Preacher, 2014), for the multicategorical 
independent variable Group (0 = Control, 1 = Web-based iCBT, 2 = APP-based iCBT), 
effects were decomposed into orthogonal Helmert contrasts: (1) the combined iCBT 
groups (Web + APP) versus the control group (D1), and (2) APP-based versus Web-
based iCBT (D2).
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Figure 2. Moderation models of marital states for depression symptoms and negative emotions 
(Intent-to-Treat Analysis, N = 402).

Note: 
① BDI-II = Beck Depression Inventory-II; PHQ-9 = 9-item Patient Health Questionnaire; negEM = negative emotions.
② Significant interactions were probed with simple slope analysis and visualized in above plots. Note that the dependent 
variable values shown are estimated marginal means ( Y ̂ ) from the model, not actual observed values. 
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