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There are 195 countries in this world, and all with different habits and cultures. A 
consensus has gradually been reached, specifically in the global mental health field, that 
“mental disorders affect people in all cultures and societies, and no longer a figment of the 
‘Western’ imagination” (Patel, Minas, Cohen, & Prince, 2013). However, sizable ethnic and 
socioeconomic disparities shape the availability of access to care, the help-seeking patterns, 
and therapeutic outcomes for mental disorders across the world (Cohen, Patel, & Minas, 
2014). Common mental health problems are highly prevalent globally and have become a 
significant burden in many countries. However, the under-resourced regions are affected 
disproportionally due to the tremendous lack of mental health care service. The current 
thesis seeks to explore potential accessible routes that might improve the impact of mental 
disorders in low resourced settings. 

Common mental disorders 
Definition and prevalence 

Common mental disorders (CMD) refer to those mental disorders that are most 
prevalent in the population. Three main diagnostic categories (based on ICD-10 code, World 
Health Organization, 1992) are regarded as CMD: depressive disorders, anxiety disorders, 
and substance use disorders, which can be delineated from more severe but less common 
mental illnesses such as schizophrenia and bipolar disorders. Detailed prevalence of these 
three CMDs by World Bank income levels (World Bank, 2020) are presented in Table 1. The 
prevalence of these disorders in high income countries are relatively higher than those in 
the other countries. With income level decreasing, the prevalence of CMDs also decreases. 
Though globally, all countries are affected alike by CMD in terms of prevalence. 
Approximately one in five persons had lived with these disorders in the previous twelve 
months in low to high income countries (Steel et al., 2014). 
Disease burden 

Disease burden is defined as “the total, cumulative consequences of a defined disease 
or a range of harmful diseases with respect to disabilities in a community” (Hessel, 2008). 
These consequences include health, social aspects, and costs to society. An estimate as 
US$2.5-8.5 trillion in lost output worldwide in 2010 can be attributed to mental, 
neurological and substance use disorders (Bloom et al., 2012). These disorders can pose 
enormous challenges to communities and society due to the foregone production and 
increasing demands of mental health care capacities.  

Disease burden is commonly quantified using the disability-adjusted life year (DALY) 
which aggregates the time lost in years due to premature mortality and the time living in a 
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limited healthy state (Homedes, 1996). Anxiety, depressive disorders, and substance use 
disorders rank highest amongst mental disorders as measured by DALYs according to the 
global estimates of the Global Burden of Disease Study from 1990 onwards (GBD, 2019). 

LMICs and HICs 
Despite of the universal nature of CMD, variations exist in the capacity to handle CMD 

across the globe and the income level is regarded as an important index to map this 
heterogeneity onto different countries/regions. According to the calculation by the World 
Bank in 2020, a gross net income (GNI) per capita of $12,535 has been set as the threshold 
with above it as high-income countries and below as low- and middle-income countries 
(LMICs). The latter category can be translated into 70% of countries (135) in this world. 
These countries, the home to nearly 80% of the population, are mainly distributed across 
Asian, African, and Latin American regions.  

In the recent years, the absolute number of individuals in these countries suffering 
from common mental disorders is rapidly increasing given their population growth and 
aging (Richter, Wall, Bruen, & Whittington, 2019). However, given that the disparities 
appear in various facets between HICs and LMICs in terms of economy, social inequalities, 
structural violence, and priority of mental health, people in LMICs may be affected by CMDs 
disproportionately. 

Mental health gap 
Common mental disorders can have substantial impairment on the quality of life of 

affected persons. Unfortunately, not every sufferer is able to get access to care. Indeed, the 
mental health gap, i.e. the gap between available treatment and the number of people with 
mental disorders in need of treatment, has become a global issue (World Health 
Organization, 2008). In a recent systematic review (Chisholm et al., 2016), it was observed 
that 79%-95% sufferers of depression and anxiety do not receive evidence-based 
treatments in LMICs, and 72%-80% in HICs. Thus, although the intervention coverage in HICs 
is moderately larger than that in LMICs, the authors stated that overall, there is a greater 
need for improvement on the recognition and investment of evidence based mental health 
care. 

The broad mental health gap means that large proportions of the population with 
mental disorders are left untreated. Given the relative paucity of research on treatment 
strategies for people living in LMICs, WHO continuously calls for action to fill in the mental 
health gap in terms of expenditure, human workforce, and policy priority (see review Patel 
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et al., 2018). On top of this, WHO has provided some guidelines to address the mental 
health gap, especially in LMICs (World Health Organization, 2008, 2013, 2015). 

One of the strategies to reduce the mental health gap is the utilization of digital 
technology (Bockting, Williams, Carswell, & Grech, 2016). The advances of technology have 
offered unique opportunities to deliver mental health care service remotely and has been 
making prevailing difference globally to improve access of health care. Reasonable inclusion 
of lay person in the task sharing process is another possible strategy to handle the shortage 
of health professionals. Attempts have been made in the recent years to examine the 
feasibility and effectiveness of these promising strategies, including the combination of 
both strategies (Arjadi et al., 2018), but an overview on the overall effectiveness of these 
intervention in LMICs is missing.  

Therefore, the current dissertation will set out to provide more insights into the 
etiology of CMD, and effectiveness and working mechanisms of digital treatment for CMD 
that is mostly remotely delivered. Given the fact that depressive disorders contribute most 
to the losses in health and functioning (indicated by DALYs and prevalence) compared to 
anxiety disorder and substance use disorder, in this thesis our primary attention will be on 
depression. 

Depression 
   Depression, as characterized by its core symptoms being sadness and/or loss of 
interest or pleasure (American Psychiatric Association, 2013). The total number of people 
living with depression in the world is 322 million (World Health Organization, 2017). Nearly 
half of these people live in the South-East Asia Region and Western Pacific Region, where 
most of LMICs are distributed. Among them, China and India are two most populated 
countries, home to one third of population on this planet with young population growing 
in the recent years. 
Psychological theories of onset of depression 

Generally, the risk for developing major depressive disorder (MDD) is fairly low until 
the early teens, then rises in a linear fashion, and reaches its peak in young adulthood 
(Rohde, Lewinsohn, Klein, Seeley, & Gau, 2013). An alarming finding is that the incidence of 
depression seems to be steadily increasing these decades partly because of an aging 
population and the drastic change of lifestyle in modern society (Hidaka, 2012; World 
Health Organization, 2017). Comorbid with most of the mental disorders, suicide most likely 
occurred when a person has comorbid depression (Angst, Stassen, Clayton, & Angst, 2002). 
The risk of completed suicide, which is the worst possible outcome of MDD, is 20-fold 
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compared with the normal population (Holma et al., 2010). Therefore, it is essential to 
identify factors that precede onset of MDD which often originate from etiological models 
and theories in order to improve the effect of (preventative) interventions (Cuijpers, 2017). 

Substantial work has been done in the biological, psychological, and societal domain 
to uncover possible etiological factors/theories of depression. Biologically, MDD has been 
assumed associated with alterations in brain structure and function, gastrointestinal factors, 
immunology, endocrinology (including neurotransmitters), neurotrophic factors, hormones, 
and oxidative stress (see review in Kennis et al., 2019). In this thesis we will, however, focus 
on psychological theories. Psychologically, there are five leading theories about the 
potential pathway to MDD, including behavioral, cognitive, psychodynamic, personality-
based, and (overarching) diathesis-stress theories. Current well-received psychological 
interventions for depression are rooted in one or more of these five theories.  

Therefore, we will assess the evidence for the validity of these psychological 
etiological theories in order to refine future preventive intervention strategies to improve 
their effectiveness. This is important because the current interventions have been shown 
to reach a plateau with a limited increase in the effectiveness with only half patients can 
benefit from the treatments in the past four decades (Holmes et al., 2018). A recent meta-
analysis even found a significant decline since 1960 of the effectiveness of psychological 
interventions for MDD for youth (Weisz et al., 2019). Hence, a step backward to scrutinize 
where the therapies derived from may assist with the future adaptation or innovation of 
psychological (preventive) intervention on MDD.  

This dissertation (Chapter 2), therefore, will provide a comprehensive review on the 
current status of these leading theories and investigate to what extent the theory-derived 
factors can predict the first onset of MDD. 
Treatment effectiveness for depression 

Evidence of psychological intervention for depression has massively accumulated in 
HICs in the past four decades. Several psychotherapies, such as cognitive behavior therapy, 
interpersonal psychotherapy, problem-solving, and behavioral activation, have been found 
to be effective for treatment of depression (Cuijpers, Karyotaki, Reijnders, & Ebert, 2018). 
Accumulation of evidence for the effectiveness of psychological intervention for depression 
in LMICs has been found in the recent years. A comprehensive systematic review reported 
that 32/253 randomized controlled trials on depression with face-to-face psychological 
intervention were conducted in LMICs and these therapies are found at least as effective as 
they are in Western countries (Cuijpers et al., 2018). However, it remains largely unknown 
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what the overall effect is of digital interventions for depression in LMICs and for specific 
vulnerable groups, e.g. young adults like university students. Moreover, effectiveness of 
digital psychological interventions in LMICs for any other mental disorders then depression 
is largely unknown either. Therefore, two special case scenarios that investigated the 
effectiveness of minimally adequate psychological intervention will be reported in this 
thesis as below. 
Digital psychological intervention in LMICs 

The coverage of internet and mobile phones increases over the years in the LMICs and 
facilitates the digital delivery of the psychological intervention. Naslund (2017) provided a 
summary of 49 studies on the use of mobile, online, and other remote technologies for 
treatment and prevention of mental disorders in LMICs. Most of them were preliminary 
evaluations of feasibility and acceptability. Three other reviews (Arjadi, Nauta, Chowdhary, 
& Bockting, 2015; Jimenez-Molina et al., 2019; Martinez, Rojas, Martinez, Lara, & Perez, 
2018) could identify no more than four randomized controlled trials (RCT) on digital 
psychological intervention. Due to the insufficient number of RCTs, these relevant reviews 
were not able to answer the basic question of effectiveness. Some evidence has been 
obtained in the HICs whereas the generalizability is of concern. Hence, a meta-analysis 
based on continued research is still needed to rigorously evaluate the effectiveness of 
digital psychological interventions for mental disorders, and to carefully consider potential 
risks introduced by technology, eventually to determine how emerging technologies might 
facilitate the scale-up of psychological (preventive) intervention across low-resourced 
settings.  

Therefore, in Chapter 3, instead of only focusing on depression, we expand our scope 
to all mental health problems and disorders to achieve a better understanding of the 
effectiveness of digital interventions. 
Psychological intervention on depression in Chinese university students 

University students are in a period of life in which they grow from adolescents to 
adults denoted as ‘emerging adulthood’ (Arnett, 2000). As mentioned earlier, university 
students are right in the age range vulnerable to the occurrence of MDD. They can 
experience substantial stress due to academic pressures, interpersonal relationships, and 
preoccupation with post-graduation life (Bayram & Bilgel, 2008). These accumulated 
stresses could jeopardize the mental health status of this group in particular.  

In China, around 34 million students registered at campus of universities. Studies 
observed that one in four Chinese university students had experienced depressive 
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symptoms at some moment (Gao, Xie, Jia, & Wang, 2020). A recent longitudinal survey 
observed the cumulative incidence of clinical depressive symptoms can be as high as 42% 
among Chinese university students since the first year of university (Song, Liu, Chen, Guo, 
& Huang, 2020).  

Guided by the local policy of mental health, each university has to install at least one 
professional psychological counsellor for every 2000 students. According to a survey in 2016, 
the counsellor-to-student ratio, a ratio recommended to be best maintained as 1 to 250 
(American School Counsellor Association), is 1 to 2,363 among Chinese university students 
in average which performs better than that among communities in China (1 to 10,000; 
Simple Psychology, 2016), while worse than that in well-developed countries like United 
States is around 1 to 500 (American School Counselor Association & National Association 
for College Admission Counseling, 2017). These treatment gaps produced long waitlists in 
the universities and emphasized the necessity to provide suitable interventions to mitigate 
depression symptoms among Chinese university students. However, an overview of how 
effective of interventions for Chinese university students is currently missing. Therefore, in 
Chapter 4, we will provide a systematic overview and meta-analysis of the effectiveness of 
psychological interventions for Chinese students. 
Treatment mechanism for depression 

Compared to the other evidence-based psychological interventions, behavioral 
activation (derived from behavior therapy) is structured and easily implemented and 
reasoned as a favorable candidate treatment of depression to disseminate. An RCT 
evaluating the effect of internet-based behavioral activation (BA) to treat depression in 313 
patients with major depressive disorder was conducted in Indonesia (Arjadi et al., 2018). In 
this trial, at ten weeks after baseline, the patients in the BA intervention group guided by 
lay counselors reported significantly fewer depressive symptoms than those in the control 
group (with an adjusted effect size as 0.24) and had a 50% higher chance of remission 
compared to the control group.  

Based on this internet-based behavioral activation RCT on depression in Indonesia, in 
this thesis, we further seek to answer the classical questions in the psychotherapy studies: 
“how does the treatment work” (Chapter 5). To know how the treatment works, that is the 
working mechanisms, we often examine mediators. A mediator is the variable that 
statistically explains this process and can be seen as part of the mechanism. Mediation in 
treatment studies indicates the process that why and through which path the treatment 
effect occurs.  
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BA is designed to target and restore activation of patients to reverse the cycle of 

depression. All the behavior-change strategies it adopts are developed on the basis of a 
careful examination of the individual behavior analysis for a given patient and to help the 
patient engage in increased activation (Dimidjian, Martell, Herman-Dunn, & Hubley, 2014). 
Therefore, activation level is assumed to be the primary mediator of treatment effect of BA. 

Previous reviews critically evaluated the current status of research on a variety of 
psychological mediators in various forms of (preventive) psychotherapy for depression 
(Lemmens, Müller, Arntz, & Huibers, 2016; Moreno-Peral et al., 2020). Behavioral 
constructs are rarely examined, and inconsistency still exists regarding the examination of 
behavioral activation as working mechanism. Therefore, in the current dissertation, we aim 
to examine activation level as a working mechanism of BA intervention among MDD 
patients. The field would benefit from a further well-designed investigation of behavioral 
activation level to elucidate the mechanism of change in behavioral therapy, and in turn to 
optimize the current intervention and assist to refine the behavioral theory of depression. 

Aims of this dissertation 
This dissertation aims to expand our understanding on the current status of 

psychological treatment for CMDs, particular for depression, in low- and middle-income 
countries. We will unfold this thesis from the psychological etiological theories of 
depression, through the potential of digital psychological intervention for all mental health 
problems and conditions, and end with the possible mechanism of therapeutic change.  

In Chapter 2, the results of a comprehensive systematic overview and meta-analysis is 
described of the current empirical evidence for leading psychological theories of depression 
(from which most of psychotherapies derived). In Chapter 3, a systematic review and meta-
analysis was conducted in order to examine the effectiveness of digital psychological 
interventions in LMICs for mental health problems and conditions. In Chapter 4, another 
systematic review was conducted to provide an overview of the different types of 
psychological interventions being studied amongst Chinese university students.  

Subsequently, knowing the effectiveness of a properly designed and delivered internet 
intervention in LMICs, we are interested in further exploration on the mechanism of change 
in treatment. In Chapter 5, driven by the behavioral theory of depression, we will examine 
whether change in activation level is a mediator of change of the effect on reduction of 
depressive symptomatology using latent growth model and simplex mediation model in the 
structural equation modelling framework.  
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Finally, in the Discussion, the findings from the studies above will be integrated and 
some potential research directions will be discussed. Ultimately, we hope that the studies 
described in this thesis will lead to accessible routes to reduce the burden of CMDs and 
hopefully to close the mental health gap globally. 
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Abstract 
Objectives: A comprehensive overview of the evidence for factors derived from leading 

psychological theories of the onset of major depressive disorder (MDD) that underpin 

psychological interventions is non-existent. We aimed to systematically investigate the 

prospective evidence for factors derived from the behavioral, cognitive, diathesis-stress, 

psychodynamic, and personality-based theories for the first onset of MDD.  

Design: Systematic review and meta-analysis.  

Methods: Databases PubMed, PsycINFO, Cochrane, and Embase, and published articles 

were systematically searched from inception up to August 2019. Prospective, longitudinal 

studies that investigated theory-derived factors before the first onset of MDD, established 

by a clinical interview, were included. Screening, selection and data extraction of articles 

were conducted by 2 screeners. The GRADE-criteria were used to estimate level of 

confidence and risk of bias. Meta-analysis was conducted using random-effects models and 

mixed-method subgroup analyses.  

Primary and secondary outcome measures: Effect size of a factor predicting the onset of 

MDD (OR, RR, or HR). 

Results: From 42,133 original records published to August 2019, 26 studies met the 

inclusion criteria. Data was only available for the cognitive (N= 6,585) and personality-based 

(N= 14,394) theories. Factors derived from cognitive theories and personality-based 

theories were related to increased odds of MDD onset (pooled OR = 2.12, 95% CI: 1.12 - 

4.00; pooled OR = 2.43, 95% CI: 1.41 - 4.19). Publication bias and considerable 

heterogeneity were observed.  

Conclusion: There is some evidence that factors derived from cognitive and personality-

based theories indeed predict the onset of MDD (i.e., dysfunctional attitudes, negative 

emotionality). There were no studies that prospectively studied factors derived from 

psychodynamic theories and not enough studies to examine the robust evidence for 

behavioral and diathesis-stress theories. Overall, the prospective evidence for psychological 

factors of MDD is limited, and more research on the leading psychological theories is 

needed. 

Registration: Protocol was pre-registered at PROSPERO (CRD42017073975). 
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Introduction 

Major depressive disorder (MDD) is a prevalent and highly disabling mental health 

disorder that has been identified as one of the leading causes of disease burden (Ferrari et 

al., 2013). There are several preventative interventions and treatment options available for 

MDD (antidepressants and psychological interventions; Breedvelt et al., 2018; Cuijpers, 

Karyotaki, Reijnders, & Ebert, 2018). However, their effectiveness raises concerns, with high 

relapse rates and approximately 50% of patients showing a clinical meaningful reduction in 

symptoms, or attaining full remission (Holmes, Craske, & Graybiel, 2014). Moreover, there 

is no indication that the effectiveness of current treatments for MDD improved over the 

past years (Holmes et al., 2014). A recent meta-analysis found a significant decline since 

1960 of the effectiveness of psychological interventions compared to control groups 

(including active control, waitlist control, usual care, or placebo or antidepressants) for 

MDD for youth (Weisz et al., 2019). In addition, reported treatment effects may be 

overestimated due to publication bias and other biases (e.g., bias due to treatment 

allocation, selective reporting of outcomes; Cuijpers et al., 2018; Driessen, Hollon, Bockting, 

Cuijpers, & Turner, 2015). The identification of factors that precede and increase the risk of 

the first onset of MDD might provide points to target with (preventive) interventions. 

Psychological factors believed to account for the onset of MDD generally originate from 

psychological models and theories (Cuijpers, 2017). Up to now, a systematic review and 

meta-analysis of the empirical evidence for the leading psychological theories of the first 

onset of MDD is non-existent. 

Most current psychological interventions for prevention and treatment of MDD, for 

example Cognitive Therapy (CT; Beck, Rush, Shaw, & Emery, 1979; Beck & Bredemeier, 

2016), Behavior Activation (BA; Dimidjian, Barrera, Martell, Muñoz, & Lewinsohn, 2011), 

Psychoanalytic therapy (Luyten & Blatt, 2012), and Interpersonal Therapy (IPT; Cuijpers et 

al., 2011), are derived from five psychological theories, which guided our systematic search 

(see Appendix A): Behavioral, cognitive, psychodynamic, personality-based, and most 

theories include an overarching diathesis-stress perspective (Fernald, 2008). The core 
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principles of the five theories are briefly summarized below in reference to the 

corresponding psychological intervention. 

Each theory postulates a hypothesis on specific factors that contribute to the etiology 

of MDD. For example, cognitive theories emphasize the dominant role of cognitions in the 

development of MDD, and the way individuals view themselves, others, and the world (Beck 

& Bredemeier, 2016; Beck et al., 1979). Negative cognitive processing across these domains 

is proposed to lead to an increased risk of MDD. The factors for the onset of MDD include 

higher levels of dysfunctional attitudes and beliefs, negative attributional style, rumination, 

and learned helplessness (Abramson, Metalsky, & Alloy, 1989; Abramson, Seligman, & 

Teasdale, 1978; Beck & Bredemeier, 2016; Dozois & Rnic, 2015; Gotlib & Joormann, 2010; 

Hawke & Provencher, 2011; Kircanski, Joormann, & Gotlib, 2012; Nolen-Hoeksema, 1991) 

Cognitive therapy (often combined with behavioral interventions) is an example of a 

cognitive theory-based intervention. 

Originating from a framework of the learning theory (Skinner, 1957), behavioral 

theories, that underlie treatments like BA, emphasize the role of the environment and the 

interaction between individuals and their environment in the development of MDD (e.g., 

Costello, 1972; Coyne, 1976; Ferster, 1974; Lazarus, 1972; Lejuez, Hopko, LePage, Hopko, & 

McNeil, 2001; Lewinsohn, Youngren, & Grosscup, 1979; Nezu, 1987). It posited that decline 

of positive feedback prompts withdrawal behavior (i.e., low rate of response-contingent 

positive reinforcement) which further leads to depression (Lewinsohn, 1975; Lewinsohn et 

al., 1979). Examples of behavioral theory-derived factors are classical and operant 

conditioning, social skills, or behaviors that lack potential reward-value such as withdrawal 

and inactivity (Lewinsohn, 1975).  

The psychodynamic theories were among the earliest to explain mental disorders 

including MDD and have been used by clinicians and researchers to develop successive, 

overlapping models (Bibring, 1953; Blatt & Homann, 1992; Bowlby, 1988; Freud, 1994; 

Jacobson, 1975; Kohut, 1971; MaCkinnon & Andrews, 1993; Sandler & Joffe G, 1965; Stone, 

1986). Vulnerability factors derived from these theories include the mother-child 

relationship, object relations, quality of attachment with caregivers (Bibring, 1953; Blatt & 
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Homann, 1992; Bowlby, 1988; Freud, 1994), and significant childhood experiences (Freud, 

1994; Jacobson, 1975; Kohut, 1971; MaCkinnon & Andrews, 1993; Sandler & Joffe G, 1965; 

Stone, 1986). Interventions derived from the psychodynamic theories (e.g.,psychoanalytic, 

psychodynamic, and specific forms of interpersonal therapy) often include a focus on 

attachment and interpersonal relationships (Luyten & Blatt, 2012). 

Another longstanding perspective, personality-based theories of MDD, has become an 

umbrella of multiple personality-based factors that may be related to the onset of MDD. 

The theories cover various taxonomies (traits/temperament) (Clark & Watson, 1999) and 

hierarchy (“Big Five”, Goldberg, 2013; “Big Three”, Markon, Krueger, & Watson, 2005). 

Among these, two major domains can be distilled: Positive emotionality (PE) and negative 

emotionality (NE), with the assumption that depression-prone individuals experience 

heightened NE (e.g., neuroticism) and reduced PE (e.g., extraversion; Klein, Kotov, & 

Bufferd, 2011). Even though these four theories of MDD differ in the proposed vulnerability 

factors, the majority of these theories underscore the importance of stress in the 

development of MDD. Diathesis-stress theories underlying these theories propose that 

vulnerability factors (i.e., the theory-derived vulnerability factors, ‘diatheses’) are activated 

by stress, or a combination of the vulnerability factor and stress, which leads to the 

development of MDD (Hankin & Abela, 2005). 

Over the past decades, numerous studies and reviews have been conducted to 

delineate putative factors leading to the onset of MDD (e.g., Klein et al., 2011; Bagby, Quilty, 

& Ryder, 2008; Beatson & Taryan, 2003; Enns & Cox, 1997; Haaga, Dyck, & Ernst, 1991; 

Lakdawalla, Hankin, & Mermelstein, 2007; Lewinsohn, Allen, Seeley, & Gotlib, 1999; 

Mathews & MacLeod, 2005; Miranda, 1992) indicating that cognitive processes such as 

rumination and a dysfunctional thinking style (Lakdawalla et al., 2007) and personality traits 

(e.g., neuroticism, Klein et al., 2011; Ormel et al., 2013), increase the risk to develop MDD. 

Nevertheless, these reviews have not culminated in definitive evidence that supports 

etiological theories for onset of MDD. Support for the theories is largely based on cross-

sectional studies and/or studies that assessed MDD using self-reports instead of clinical 

interviews, or where relapse and onset were combined (e.g., Lakdawalla et al., 2007; Hong 
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& Cheung, 2015; Lewinsohn et al., 1999). Clinical interviews are needed to reliably establish 

whether there is indeed a first onset of MDD, as opposed to (subthreshold and/or self-

reported) depressive symptomatology alone since self-report measures are not sufficient. 

To overcome these limitations, a systematic review of prospective, longitudinal, studies is 

needed among individuals without a history of MDD, where theory-derived factors are 

measured before the onset of MDD. This systematic review and meta-analysis investigate 

and summarize the evidence for factors derived from five leading theories of MDD that 

underpin most used treatment options. 

Methods 
The methodology adopted in this meta-analysis and review was in line with the 

guidelines of Preferred Reporting Items for Systematic reviews and Meta-Analyses 

(PRISMA). The systematic review and meta-analysis has been pre-registered in PROSPERO 

(CRD42017073975). 

Search strategies 

The current study was embedded in a larger project (“My optimism wears heavy 

boots”, Netherlands Institute for Advanced Study, Bockting et al., 2017) investigating the 

psychological and biological factors of MDD onset and relapse(Brouwer et al., 2019; Kennis 

et al., 2019). Therefore, some searches were combined over topics (see Appendix A). 

PubMed, PsycINFO, Cochrane, and Embase were searched for relevant articles published 

from inception up to August 2019. The search combined keywords and text words relating 

to: First onset and studies with a prospective longitudinal design; major depressive disorder; 

five leading theories. Selection of the search terms indicative of the five psychological 

theories were guided by prior reviews, books, and an extensive international expert panel 

(see acknowledgements for the expert panel). Snowballing was conducted by checking 

inclusions of previous published reviews and articles citing included studies. 

Inclusion and exclusion criteria 

Studies were eligible if the following criteria were fulfilled: 1) Diagnostic status of MDD 

was indicated for all participants and was established through a clinical interview at follow-

up (i.e. SCID, K-SADS from DSM, CIDI from ICD); 2) At baseline, participants did not meet 
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criteria for MDD (and did not have depressive symptoms above cut-off scores for MDD), 

and did not have prior history of MDD ; 3) Participants with first-onset MDD had no 

comorbidity with other types of depressive disorder, other mental disorders, or physical 

disease; 4) The study design was prospective/longitudinal; 5) The target variable(s) (theory-

derived factors) were assessed before the first onset of MDD; participants needed to be 

assessed at least twice (baseline and follow-up); 6) The study was original research, 

published in peer-reviewed journals in the English language. Studies with patients older 

than 65 years old were excluded because of the heterogeneity introduced by geriatric 

depression. When multiple publications with data from the same study cohort were 

available, we included the publication with longest period of follow-up length. When the 

follow-up period was equal, studies with largest number of total participants were included. 

Selection process 

The PRISMA flow diagram for all theories is depicted in Figure 1. All records were 

screened by two screeners in an independent, but not fully blind way; the second screeners 

could see the decisions from the first screener. All eligible records that met the inclusion 

criteria during initial screening of the titles and abstracts were further assessed for eligibility 

by two screeners based on full texts. Any disagreement was resolved by discussion and 

consulting a senior author. Multiple screeners were included and assigned pairwise during 

this process, see author contributions and acknowledgements for the full list. 

Quality assessment and data extraction 

Two researchers assessed the risk of bias and level of confidence for the overall 

evidence for the psychological theories, using the criteria of the Grading of 

Recommendations Assessment, Development and Evaluation (GRADE; Langer et al., 2012). 

Risk of bias was indicated in ‘+’ (low risk of bias = 0), ‘?’ (unclear risk of bias = 1) and ‘-’ (high 

risk of bias = 2). Score 0 to 6, 6 to 12, and 12 to 18, indicated low, moderate, and high risk 

of bias respectively. We extracted demographic information, baseline depressive symptoms 

and its measurement scales, method of MDD diagnosis, psychological factors, and statistical 

information to calculate the effect sizes. Authors were contacted when a study met the 

inclusion criteria but reported insufficient data to calculate effect sizes. These authors were 
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inquired via emails (a reminder was sent two weeks after if no response) on the possibility 

to provide the relevant statistics within two months. Studies were excluded in the meta-

analysis if the necessary data were not provided within this timeframe.   

Primary outcome 

Primary outcome was the onset of MDD at study follow-up, as established by a clinical 

interview (e.g., ICD, SCID) or expert opinion (e.g., trained psychiatrist or clinical 

psychologist). 

Statistical analysis 

The program Comprehensive Meta-Analysis (CMA version 3.3; Borenstein, Hedges, 

Higgins, & Rothstein, 2014) was used to enter data of each study and each identified factor, 

and to calculate pooled effect sizes, forest plots, funnel plots, and heterogeneity. The effect 

size of each factor reported in the article had to be expressed as an Odds Ratio (OR), Risk 

Ratio (RR), or Hazard Ratio (HR), with 95% confidence intervals (CIs), to indicate the 

relationship between the factor and time to, or odds or risk of having an onset of MDD at 

study follow-up. Alternatively, we calculated the OR, RR or HR by using reported statistics 

from each study and each factor. For example, the article needed to report means, standard 

deviations, number of participants, or beta coefficient with standard error. This data was 

entered and OR, RR, or HR with 95% CIs were then calculated using CMA (Borenstein et al., 

2014). If more than one measure from the same main psychological theory was reported in 

the same study, a combined effect size was calculated in CMA (Borenstein et al., 2014). If a 

study reported multiple factors derived from different theories, the effect sizes of these 

factors were allocated to the corresponding theory or theories. 

We then calculated pooled effect sizes (HR, RR, and OR) and its 95% CI of each main 

theory separately using all (combined) factors assigned to that main theory. For example, 

the pooled effect size was calculated for all factors combined related to the cognitive theory 

(e.g., dysfunctional attitudes, rumination, automatic thoughts, etc.). Since we expected 

considerable heterogeneity amongst studies and measures, a random effects model was 

employed to calculate pooled effect sizes. Second, separate subgroup analyses were 

conducted for each factor alone, if there were enough studies reporting that factor. To 
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conduct these subgroup analyses, pooled effect sizes of each (theory-derived) factor were 

calculated using a mixed-effects model, with a random effects model to summarize the 

studies within each subgroup, and a fixed effects model to test for differences between 

subgroups.  

The I2 was calculated to assess heterogeneity between studies for each analysis. In 

general, heterogeneity is categorized at 0%-40% (low), 30%-60% (moderate), 50%-90% 

(substantial), and 75%-100% (considerable)(Chandler, Cumpston, Li, Page, & Welch, 2019). 

The 95% CIs around I2 were calculated using the non-central chi-squared-based approach 

within the Heterogi module for Stata (Orsini, Bottai, Higgins, & Buchan, 2006). Funnel plots 

were visually inspected for publication bias, and investigated with Egger’s test and Duval 

and Tweedie’s trim and fill procedure. Trim-and-fill procedure was used to adjust potential 

publication bias. In this procedure, the asymmetric outlying studies in the funnel plot were 

firstly trimmed off and the true center of the funnel was estimated with the symmetric 

remainders. Then the funnel plot was filled with replacement of the trimmed studies and 

their missing counterparts around the center. A newly pooled overall effect size based on 

this filled funnel plot indicated the OR after statistically adjusting the publication bias. 

A priori, we aimed to conduct a meta-regression if the number of studies was sufficient, 

including investigating several potential continuous moderators of interest such as age, 

percentage female, and baseline depressive symptoms were investigated. These variables 

were considered clinically relevant to major depression (Cuijpers & Smit, 2004; Salk, Hyde, 

& Abramson, 2017; Stordal, Mykletun, & Dahl, 2003). Sensitivity analyses were conducted 

to examine if potential outliers, research designs, and low-quality studies, affected the 

pooled effect sizes. The minimum number of studies was set at 3 studies for the main and 

subgroup analyses, and 10 for meta-regression. 

Patient and Public Involvement 

No patient involved. 

Results 
Out of 69,667 identified records (see Figure 1), 42,133 records were inspected on 

title/abstract after removal of duplicates, of which 52 articles met initial inclusion criteria  
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No MDD diagnosis (n =326)
No predictor (n = 193)
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Not original / review (n = 11)
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Insufficient statistical information (n = 7)
Duplicate information from same cohort (n = 4)

 Positive emotionality: (n =1)

Figure 1 PRISMA flow diagram for the systematic review
*studies can be included in both theories at same time
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with prior MDD episodes were included and therefore those articles were excluded. In total, 

26 articles were included in the final review. There were no eligible articles detected for the 

psychodynamic theories. A quantitative meta-analysis was only possible for the cognitive 

and personality-based theories. See Table 1 for the characteristics of the included studies. 

Behavioral theories Two studies were eligible for the behavioral theories (Ostergaard 

et al., 2012; Stavrakakis et al., 2013) and could not be meta-analyzed. Both studies 

investigated the association between physical activities and onset of MDD, involving 14,011 

adolescents and adults. Low levels of physical activities were not associated with an 

increased risk of developing MDD. 

Cognitive theories Eleven studies were included (8,320 participants), of which eight 

studies were eligible for the quantitative synthesis (6,585 participants; Mage range = 13-41; 

see Figure 1). Follow-up time ranged from one to 12 years. The result of the overall analysis 

is shown in Figure 2. The pooled OR for the cognitive theory was 2.12 (95% CI: 1.12 to 4.00), 

which indicates that the combination of cognitive theory-derived factors predicted the first 

onset of MDD. Heterogeneity was considerable (I2 = 97%, 95% CI: 95% to 98%). Inspection 

of the funnel plot and the Egger’s test (p = 0.12) did not indicate asymmetry; while Duval 

and Tweedie’s trim and fill procedure (3 studies trimmed) suggest potential publication bias. 

After statistically adjusting for publication bias, the overall OR decreased to 1.11 with 95% 

CI as 0.60 to 2.06. The level of confidence was moderate. 

Given the low number of studies (<10), no meta-regression analysis or subgroup 

analyses were conducted. Therefore, we were unable to examine potential moderators. 

The results remained comparable after removing one study with a moderate risk of bias 

(Otto et al., 2007) (OR = 1.90, 95% CI: 1.02 to 3.55), however, were non-significant after 

conducting sensitivity analyses where one study with a different research design was 

removed (behavior risk design; Alloy et al., 2006; OR = 1.88, 95% CI: 0.97 to 3.94). Two 

studies reported predictive value with one study controlling for baseline depressive 

symptom exclusively, and the other study controlling for other covariates concurrently 

(Nusslock et al., 2011; Otto et al., 2007). We could therefore not investigate the impact of 

depressive symptoms on the meta-analysis.
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Personality-based theories

Negative emotionality. In total, 15 studies that investigated NE could be included in 

the qualitative synthesis (43,305 participants), of which nine studies were included in the 

quantitative analysis (14,394 participants, Mage range = 14-64). Follow-up length varied 

from one to 12 years. Eight of these nine studies investigated the role of neuroticism as a 

vulnerability factor; other factors were borderline personality and behavior inhibition 

system. The pooled OR for the negative emotionality was 2.43 (95% CI: 1.41 to 4.19), 

indicating that NE was related to the first onset of MDD. See Figure 2 for the overall results. 

Heterogeneity between studies was considerable (I2 = 96%; 95% CI: 94% to 97%), with a 

wide confidence interval. The confidence of evidence was of high certainty. Inspection of 

the funnel plot and the Egger’s test (p = 0.52) did not indicate asymmetry, while trim 

and fill procedure indicated risk for publication bias with four trimmed studies resulted 

in an adjusted OR as 1.39 (95% CI: 0.74 to 2.59). Sensitivity analysis revealed similar 

decline after removal of 2 studies (Ormel et al, 2004; Tokuyama, Nakao, Seto, 

Watanabe, & Takeda, 2003) with moderate risk of bias (OR = 1.86; 95% CI: 1.25 to 2.78). 

The limited number of studies prohibited subgroup analyses and meta-regression 

to investigate the effects of baseline depressive symptoms on the results.

Positive emotionality. Six studies (8,848 participants) focused on PE. The pooled 

OR was 0.93 (95% CI: 0.84 to 1.03), which indicates that positive personality traits did 

not decrease the odds of MDD onset. After removing one study with a high risk of bias, 

the effect remained non-significant (OR = 0.94; 95% CI: 0.85 to 1.05). Heterogeneity 

between studies was low (I2 = 37%; 95% CI: 0% to 75%). A publication bias was not 

indicated (Egger’s test p =0.63; number of trimmed studies = 0). 

Diathesis-stress theories 

Two studies were identified that prospectively examined the interaction between 

theory-derived factors with stress on first onset of MDD, i.e. diathesis-stress theories(Carter 

& Garber, 2011; Coventry et al., 2009). Therefore, quantitative analyses were prohibited. 

The studies indicated non-significant results of social support (Ormel et al., 2004) and 

negative attributional style (Nusslock et al., 2011) separately in interaction with stress, as 
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predictors of MDD. No other studies included in the other theories combined the factors 

with measures of stress. 

Discussion 
The aim was to systematically examine the evidence for psychological factors derived 

from five leading psychological theories that explain onset of MDD: Behavioral, cognitive, 

personality-based, psychodynamic theories, including the diathesis-stress theory. Out of 

42,133 identified records, 26 studies examined theory-derived factors prospectively in 

participants without a history of MDD, of which 14 studies could be meta-analyzed for the 

cognitive and personality-based theories. We identified no prospective studies on 

psychological factors such as attachment, object relations, and identification, as mentioned 

in psychodynamic theories, and there were not enough studies for quantitative analyses of 
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factors derived from the behavioral theory or diathesis-stress theory. Consistent with 

previous reviews (Klein et al., 2011; Lakdawalla et al., 2007), individuals with higher levels 

of dysfunctional attitudes, rumination, and greater cognitive reactivity, as well as higher 

levels of the personality trait ‘negative emotionality’, had an increased odd to develop MDD. 

Therefore, there was some prospective evidence for the cognitive and personality-based 

theories of MDD. 
This extensive systematic search enabled us to investigate prospectively assessed 

factors derived from five theories in clinically established MDD, while the lack of evidence 

overall remains noteworthy. Despite the strengths of this meta-analysis, i.e. the inclusion 

of prospective, longitudinal studies that assessed the psychological factors before the first 

onset of MDD, and where MDD was established through clinical interviews, some 

limitations should be noted. The influence of concurrent levels of baseline depressive 

symptoms on the prediction of MDD cannot be ruled out due to the low number of studies 

reporting baseline symptomatology (4/14). The marked heterogeneity that was observed 

may be attributed to low levels of consensus on operationalization of the theories, after 

consultation of lead experts in clinical psychology and psychiatry (see acknowledgements 

for details) to determine which factors belonged to which theories. Together with the 

potential publication bias, this can diminish the reliance of our result. 

Despite these limitations, the present review takes an important first step to 

demonstrate the overall empirical status of five leading psychological theories that 

underpin widely used psychological interventions for MDD. The prospective evidence for 

the cognitive and personality-based theories in relation to onset of MDD could assist 

researchers and clinicians to identify potential treatment targets and/or defined high-risk 

groups. As mentioned, cognitive theories (Beck & Bredemeier, 2016) and personality 

theories (Klein et al., 2011) as well as psychodynamic theories have an overlap with the 

diathesis-stress theory, yet there were not enough studies prospectively measuring stress 

or life events to investigate diathesis-stress theories. This precluded further examination of 

the influence of theory-derived factors under certain stressful situation.Overall, the limited 
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number of eligible prospective studies on onset of MDD prevented us from drawing strong 

inferences. 

The results highlight the lack of evidence of the factors derived from each theory in 

the onset of MDD. A research agenda should be formulated to systematically address these 

identified issues, including improved operationalization of leading theories, improved 

assessment of their factors, and the use of prospective designs. All to ensure that 

interventions for depression are grounded in a solid foundation of clinical research. A 

framework that incorporates psychological, biological, environmental, and social risk 

factors would provide a more integrative, holistic approach to unravel the underlying 

mechanisms of MDD. 

Conclusion 
There is some evidence that factors derived from cognitive and personality-based 

theories indeed predict the onset of MDD (i.e. dysfunctional attitudes, cognitive styles, 

cognitive reactivity, negative emotionality). However, there were no studies that 

prospectively studied factors derived from psychodynamic theories and not enough studies 

to be able to examine the robust evidence for behavioral and diathesis-stress theories. 

More prospective and unified research is required to enable future systematic reviews. 

Overall, the prospective evidence for theory-derived psychological factors of MDD is limited. 
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Abstract 
Background  
The effectiveness of digital psychological interventions in low-income and middle-income 

countries (LMICs) remains unclear. We aimed to systematically investigate the available 

evidence for digital psychological interventions in reducing mental health problems in 

LMICs.  

Methods 
In this systematic review and meta-analysis, we searched PubMed, PsycINFO, Embase, and 

Cochrane databases for articles published in English from database inception to March 9, 

2020. We included randomised controlled trials investigating digital psychological 

interventions in individuals with mental health problems in LMICs. We extracted data on 

demographics, inclusion and exclusion criteria, details of the intervention, including the 

setting, digital delivery method, control group conditions, number of sessions, therapeutic 

orientation (eg, cognitive therapy or behaviour therapy), presence or absence of guidance, 

and length of follow-up, and statistical information to calculate effect sizes. If a study 

reported insufficient data to calculate effect sizes, the corresponding authors were 

contacted to provide data that could be aggregated. We did random-effects meta-analyses, 

and calculated the standardised mean difference in scores of digital psychological 

interventions versus control conditions (Hedges’ g). Quality of evidence was assessed by 

use of the Grading of Recommendations Assessment, Development, and Evaluation 

approach. The primary outcome was post-intervention mental health problems, as 

measured by self- reporting instruments or clinical interviews. This study is registered with 

PROSPERO, CRD42019137755.  

Findings  
We identified 22 eligible studies that were included in the meta-analysis. The included 

studies involved a total of 4104 participants (2351 who received a digital psychological 

intervention and 1753 who were in the control group), and mainly focused on young adults 

(mean age of the study population was 20–35 years) with depression or substance misuse. 

The results showed that digital psychological interventions are moderately effective when 

compared with control interventions (Hedges’ g 0.60 [95% CI 0.45–0.75]; Hedges’ g with 

treatment as usual subgroup for comparison 0.54 [0.35–0.73]). Heterogeneity 

between studies was substantial (I2=74% [95% CI 60–83]). There was no evidence of 

publication bias, and the quality of evidence according to the GRADE criteria was generally 

high.  
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Interpretation 
Digital psychological interventions, which have been mostly studied in individuals with 

depression and substance misuse, are superior to control conditions, including usual care, 

and are moderately effective in LMICs. However, the considerable heterogeneity observed 

in our analysis highlights the need for more studies to be done, with standardised 

implementation of digital psychological intervention programmes to improve their 

reproducibility and efficiency. Digital psychological interventions should be considered for 

regions where usual care for mental health problems is minimal or absent. 
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Introduction 
Together with substance use disorders, mental disorders are among the leading global 

contributors to the total burden of disease, as measured by the number of years lived 

with a disability (GBD Collaborators, 2018). Compared with high-income countries (HICs; 

defined by the World Bank, 2020.), low-income and middle-income countries 

(LMICs) are disproportionately affected by mental health disorders because of the 

substantial mental health gap (i.e., the gap between available treatment and the 

number of people with mental disorders in need of care; Patel et al., 2007). Indeed, the 

ratio of available mental health therapists per 100000 population in LMICs is 

approximately 0.5% of that in HICs (Saxena, Thornicroft, Knapp, & Whiteford, 2007). An 

analysis published in 2016 estimated that 79–93% of people with depression and 85–95% 

of people with anxiety are not covered by treatment in LMICs (Chisholm et al., 2016). 

Inadequate access to mental health care can lead to considerable distress, chronicity, and 

increased cost of care at the individual level, as well as low productivity and low 

participation in the workforce at the country level (Prince et al., 2007). The scale of this 

problem is illustrated by the fact that more than 80% of the world population lives in 

LMICs (World Bank, 2016).  

Digital psychological interventions for mental health could contribute to improving 

access to mental health care in these countries through the advantages of the enormous 

reach of the internet, remote access, anonymity, and the diversity of formats 

(Amoroso, Flores Arango, & Bailey, 2011). A psychological intervention is considered as 

digital when technology is used in its delivery, such as the internet, computers, mobile 

phones or tablets, and text messaging services. The use of digital technology in LMICs 

has increased rapidly over the past several years. A previous report highlighted that 

80% of the population in LMICs possess mobile phones, and nearly half of the 

population can get access to the internet (World Bank, 2016).  

Given that there is evidence for short-term effectiveness of digital psychological 

interventions in HICs (Pasarelu, Andersson, Bergman Nordgren, & Dobrean, 2017; Sander, 

Rausch, & Baumeister, 2016), it is possible that these interventions would help to reduce 

the mental health gap in LMICs (Holmes et al., 2018). Of particular relevance, people 

around the world, including those living in LMICs, face increasing mental health problems 

during the COVID-19 pandemic (Brooks et al., 2020), which has forced millions of 

people to physically isolate themselves and has presented considerable challenges for 

mental health-care systems (Xiang, Jin, & Cheung, 2020). As recommended by 

some experts and the UN, digital psychological interventions for mental health problems
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could have the potential to provide necessary mental support (Holmes et al., 2020; UN, 
2020).  

Nevertheless, the effectiveness of digital psychological interventions in LMICs remains 

unclear. Previous reviews have been unable to do a meta-analysis of the effects of digital 

psychological interventions because of the insufficient number of available randomised 

controlled trials (RCTs) (Arjadi, Nauta, Chowdhary, & Bockting, 2015; Naslund et al., 2017). 

Another two relevant reviews involved either a specific group of individuals (two RCTs 

involving patients with depression in LMICs; Martinez, Rojas, Martinez, Lara, & Perez, 2018), 

or were restricted to one specific region (three RCTs done in Latin America; Jimenez-Molina 

et al., 2019). A comprehensive umbrella review published in 2020, established robust 

evidence for the efficacy of psychosocial interventions for common mental health 

conditions in LMICs (Barbui et al., 2020). However, because no previous meta-analysis on 

digital psychological interventions in LMIC populations has been done, this umbrella review 

could not draw specific conclusions about the effectiveness of digital psychological 

interventions in LMICs (Barbui et al., 2020).  

Long-standing concerns have been raised about the applicability of digital 

psychological interventions in LMICs. In addition to the potential concern of privacy 

imposed by technology (Huckvale, Prieto, Tilney, Benghozi, & Car, 2015), the WHO 

highlights that, “rigorous evaluation of digital health is necessary to generate evidence and 

promote the appropriate integration and use of technologies” (WHO guideline: 
recommendations on digital interventions for health system strengthening, 2019). 

Therefore, a systematic quantitative assessment of the effectiveness of digital psychological 

interventions in LMICs is needed. 

Methods 
Search strategy and selection criteria 

For this systematic review and meta-analysis, we searched PubMed, PsycINFO, 

Cochrane, and Embase from inception to March 9, 2020. We built on the search strategy 

used by Arjadi and colleagues (2015), which was expanded to include terms referring to 

some newly adopted digital methods (e.g., “personal digital assistant”, “video game”, and 

“reminder”). Search terms included a combination of Medical Subject Headings and text 

words (wild cards were used if necessary) indicative of: (1) digital psychological 

interventions, (2) LMICs, and (3) RCTs. The full search strings can be found in the appendix 

2A. The reference lists of relevant reviews and the articles citing the included articles were 

examined to identify additional publications. We included studies in which the following 
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criteria were met: (1) the primary focus was the use of digital psychological interventions 
in individuals with mental health problems, as defined by specific diagnostic criteria (e.g., 

DSM-5 or ICD-10); (2) the digital psychological intervention was a type of standardised 

psychological intervention delivered to individuals via digital communication devices 

through smartphone apps, websites, emails, SMS text messages, videos, audio files, and 

computer programmes; (3) mental health symptoms were recorded by use of a self-report 

instrument measuring severity or a clinical interview; (4) participants from LMICs were 

included; and (5) studies were published in English and in peer- reviewed journals. If more 

than one study with data from the same patient cohort was identified, the study with the 

longest patient follow-up period was included. If these studies had the same follow-up 

periods, the study with the largest sample size was included. 

A standardised online platform (Covidence) was used to screen studies. Title and 
abstract screening and full text screening were done by two reviewers (RA and ZF) 

independently. Data were extracted primarily by ZF and checked by RA. Disagreements 

about inclusion were resolved with the help of senior reviewers (HB and CLHB).The same 

inclusion criteria were applied for the systematic review as for the meta-analysis, except 

that available data for aggregation were required for the meta- analysis. 

Data analysis 
We extracted data on demographics, inclusion and exclusion criteria, details of the 

intervention, including the setting, digital method, control group condition, number of 

sessions, therapeutic orientation (e.g., cognitive therapy or behavioural therapy), the 

presence or absence of guidance, and length of follow-up, and statistical information to 

calculate effect sizes. If a study reported insufficient data to calculate effect sizes, the 

corresponding authors were contacted to request that they provide the aggregate data. 
Studies were excluded if these data were not provided.  

We used the Cochrane Risk of Bias Tool to assess methodological quality of the 

included studies (Higgins et al., 2011). The following four domains were assessed: random 

sequence generation, allocation concealment, incomplete outcome data, and selective 

reporting. Two independent researchers (ZF and RA) assessed these domains 

independently, and disagreements were resolved by discussion. Each domain was assigned 

a “+” (low risk of bias, with a score of 0), a “?” (unclear risk of bias, with a score of 1), or a 

“–” (high risk of bias, with a score of 2). A total score of 0–2 indicated a low risk of bias (high 

quality),3–5 a moderate risk of bias, and 6–8 a high risk of bias (i.e., low quality). The 
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Grading of Recommendations Assessment, Development, and Evaluation (GRADE) 
approach was used to evaluate the overall quality of the evidence (Balshem et al., 2011).  

Comprehensive Meta-Analysis software (version 3) and the R software programme 

(version 3.6.2) were used to calculate pooled effect sizes and their 95% CIs. Given the 

various assessments used to assess different mental health problems, Hedges’ g as an index 

of the standardised mean difference was used as a measure of the effect size, thus enabling 

us to include different outcome measures (e.g., Beck Depression Inventory and Patient 

Health Questionnaire-9 for depression assessment) in the same synthesis. The effect size 

was conventionally considered as small (Hedges’ g 0.2), moderate (0.5), or large (0.8). The 

95% prediction intervals were also calculated to illustrate which range of true effects can 

be expected in future research. The between-study component of variance τ2 was 

estimated by use of the DerSimonian and Laird method. The number needed to treat was 
also calculated (Preti, 2017).  

If applicable, two meta-analyses were done according to the type of comparison group. 

We subcategorised comparison groups into two primary types: (1) control groups, including 

treatment as usual (mixed treatments), assessment only, wait-list control, and active 

control; and (2) other specified groups, including those in which participants were given 

single psychological or pharmaceutical interventions.  

Since considerable heterogeneity was expected, we chose a random effects pooling 

model for all analyses a priori. Post-intervention outcome data were used to compute 

Hedges’ g. Continuous outcome data with means and standard deviations were used to 

directly calculate Hedges’ g. If the outcomes were expressed as an event proportion, they 

were converted to odds ratios and then subsequently converted to Hedges’ g. We excluded 

follow-up results, since not all studies had done a follow-up assessment after the 
intervention period, and follow-up periods differed extensively between studies. The I2 was 

calculated to assess heterogeneity. In general, heterogeneity was categorised as low (0–

40%), moderate (30–60%), substantial (50–90%), or considerable (75–100%) (Deeks, 

Higgins, Altman, & Group, 2019). Subgroup analyses based on type of mental health 

problem, risk of bias, format of intervention, type of control group, therapeutic orientation, 

type of guidance, missing values analysis, recruitment setting, region, and diagnosis at 

baseline were done only if at least three studies were present for each subgroup. All 

subgroup analyses were done by use of a mixed-effects analysis, in which the random-

effects model was used to summarise the studies within the respective subgroups, and the 

fixed-effects model was used to test for significant differences between these subgroups.  
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Four preplanned sensitivity analyses were done to examine the effect of: (1) outliers, 
defined as those displaying a 95% CI that did not overlap with the 95% CI of the pooled 

effect size; (2) blended intervention studies; (3) studies including patients with coexisting 

physical disease; and (4) studies in which participants from HICs were present. To examine 

small study effects (e.g., those caused by publication bias), funnel plots and the Egger’s test 

were used. Duval and Tweedie’s trim-and-fill method was used to estimate the overall 

effect size, accounting for bias by small study effects. Statistical significance (α level) was 

set to a p value of less than 0.05 (type 1 error).  

The study protocol was registered on PROSPERO, CRD42019137755, and followed the 

Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA).  

Role of the funding source  

There was no funding source for this study. The corresponding author had full access 
to all the data in the study and had final responsibility for the decision to submit for 

publication. 

Results 
Overall, 5441 reports were identified through a database search, with a further five 

reports identified through other sources. 1887 reports were deemed to be duplicates, and 

a further 3471 reports (titles and abstracts) were excluded. Of the remaining 88 full-text 

reports assessed for eligibility, 24 studies met the inclusion criteria and were included in 

the systematic review (Figure 1) (Arjadi et al., 2018; Baldin, Sanudo, & Sanchez, 2018; 

Burton et al., 2016; Christoff Ade & Boerngen-Lacerda, 2015; Darvish, Khodadadi-

Hassankiadeh, Abdoosti, & Ghapandar Kashani, 2019; D’Souza et al., 2013; Durmaz et al., 

2019; Guo et al., 2020; Knaevelsrud, Brand, Lange, Ruwaard, & Wagner, 2015; Liang, Han, 

Du, Zhao, & Hser, 2018; Liao et al., 2016; Marasinghe, Edirippulige, Kavanagh, Smith, & Jiffry, 
2012; Moeini, Bashirian, Soltanian, Ghaleiha, & Taheri, 2019; Mogoaşe, Brăilean, & David, 

2013; Salamanca-Sanabria et al., 2020; Sanchez & Sanudo, 2018; Su, Fang, Miller, & Wang, 

2011; Thitipitchayanant, Somrongthong, Kumar, & Kanchanakharn, 2018; Tiburcio, Lara, 

Martinez, Fernandez, & Aguilar, 2018; Tulbure, Andersson, Salagean, Pearce, & Koenig, 

2018; Wang, Wang, & Maercker, 2013; Yang et al., 2019; Zhu et al., 2018). One study (Zhu 

et al., 2018) did not include information on mental health outcomes, therefore the data 

from this study were not included in the meta-analysis. Two studies (Baldin et al., 2018; 

Sanchez & Sanudo, 2018) included the same cohort of individuals, therefore, the study with 

the largest sample size (Sanchez & Sanudo, 2018) was included in the meta-analysis. A total 

of 22 studies were included in the meta- analyses, with 31 comparisons: 28 between digital
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Figure 1 Study selection 

Records identified through 

database searching 

(n = 5441 ) 

Additional records identified 

through other sources 

( n = 5 ) 

Records after duplicates removed 
(n = 3559)

Records screened 
(n = 3559) 

Records excluded 
(n = 3471) 

Full-text articles assessed 

for eligibility 

(n =  88) 

Full-text articles excluded, with 
reasons (n = 64 ) 

23 No digital psychological 
intervention 
15  Population from HIMCs 9  
No mental health problems 
measured 
5 Conference abstract 
4 Protocol 
5 Not English 
1 Not RCT

Studies included in 

qualitative synthesis 

(n = 24) 

Studies included in 
quantitative synthesis 

(meta-analysis) 
n = 22

Studies excluded with reasons 

(n = 2) 
1 Without available outcome 
data 
1 Duplicate cohort 
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psychological intervention groups and control groups, and three between digital 

psychological intervention groups and other specified single intervention groups (including 

face-to-face therapy, pharmacotherapy, and non-digital self- help interventions). We 

subsequently did two meta- analyses. Since the number of studies comparing digital 

psychological interventions with other specified single interventions was low, this meta-

analysis was considered as exploratory (Appendix 2B). 

Selected characteristics of studies included in the systematic review are shown in 

table 1 (additional details are in Appendix 2B Table s1). A total of 4104 participants (1505 

of whom were female) were involved in the meta- analysis (2351 participants in digital 

psychological intervention groups and 1753 participants in control groups). Within 

these studies, the average number of participants per mental health problem was 80. The 

age of participants ranged from 16 years to 45 years. Studies were done between 2012 

and 2020 in LMICs including China (n=6), Thailand (n=1), Brazil (n=2), Romania (n=3), 

Turkey (n=1), Iran (n=3), Indonesia (n=1), Sri Lanka (n=1), Mexico (n=1), and Colombia 

(n=1), or they were done in multiple sites across different countries (n=2). Participants 

were recruited from community (n=8), hospital (n=8), nightclub (n=1), and university 

or school (n=5) settings. Studies targeted mental health problems including 

depression (n=14), substance misuse (n=7), schizophrenia (n=1), post-traumatic stress 

disorder (n=3), internet addiction (n=1), and anxiety (social or public speaking; n=4). The 

severity of mental health problems was mostly measured by self-report questionnaires. 

Nine studies provided follow-up data, and the length of follow-up varied from 2 weeks 

to 6 months. 

Digital psychological interventions were delivered in several formats, including via 

websites, smartphone apps, computer, audio-devices, and SMS (text) messages. The 

shared commonality of these interventions was that their content was adapted from 

relevant standardised psychological treatments. The therapeutic orientation of digital 

psychological interventions for substance misuse was mainly motivational interviewing, 

and for other mental health problems the therapeutic orientation of these 

interventions was mainly cognitive behavioural therapy (including mindfulness-based 

cognitive behavioural therapy). The number of digital psychological intervention sessions 

differed greatly between studies, from one to 24 sessions (with an average number of 

nine sessions across all studies). The intervention group in four studies combined digital 

psychological interventions with other types of intervention, such as face-to-face 

therapy (Marasinghe et al., 2012), pharmacotherapy (D’Souza et al., 2013), and 

usual care (Burton et al., 2016; Durmaz et al., 2019).

57 
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      Assessments of adverse events were explicitly mentioned in four (Arjadi et al., 2018; 

D’Souza et al., 2013; Guo et al., 2020; Zhu et al., 2018) of 22 studies, indicating that there 

were no adverse events in patients who received the digital psychological intervention. In 

one study (D’Souza et al., 2013), three patients in the Indian sample population reported 

abdominal discomfort, which was judged to be possibly related to the study medication, 

and one patient experienced an exacerbation of psychosis after having missed one dose of 

depot neuroleptics. The remaining 18 studies did not report on adverse events (Baldin et 

al., 2018; Burton et al., 2016; Christoff Ade & Boerngen-Lacerda, 2015; Darvish et al., 2019; 

Knaevelsrud et al., 2015; Liang et al., 2018; Liao et al., 2016; Marasinghe et al., 2012; 

Moeini et al., 2019; Mogoaşe et al., 2013; Salamanca-Sanabria et al., 2020; Sanchez & 

Sanudo, 2018; Su et al., 2011; Thitipitchayanant et al., 2018; Tiburcio et al., 2018; 

Tulbure et al., 2018; Wang et al., 2013; Yang et al., 2019; Zhu et al., 2018). 

A total of 12 studies were considered to have a low risk of bias (Arjadi et al., 2018; 

Burton et al., 2016; Darvish et al., 2019; D’Souza et al., 2013; Durmaz et al., 2019; 

Knaevelsrud et al., 2015; Liao et al., 2016; Tiburcio et al., 2018; Tulbure et al., 2018; Wang 

et al., 2013; Zhu et al., 2018), and 12 studies were considered to have a moderate risk of 

bias (Baldin et al., 2018; Christoff Ade & Boerngen-Lacerda, 2015; Guo et al., 2020; Liang et 

al., 2018; Marasinghe et al., 2012; Moeini et al., 2019; Mogoaşe et al., 2013; Salamanca-

Sanabria et al., 2020; Sanchez & Sanudo, 2018; Su et al., 2011; Thitipitchayanant et al., 

2018; Yang et al., 2019). Specifically, 15 studies reported a random component in the 

sequence generation process (Arjadi et al., 2018; Burton et al., 2016; Darvish et al., 2019; 

D’Souza et al., 2013; Durmaz et al., 2019; Guo et al., 2020; Knaevelsrud et al., 2015; Liao et 

al., 2016; Salamanca-Sanabria et al., 2020; Sanchez & Sanudo, 2018; Su et al., 2011; 

Tiburcio et al., 2018; Tulbure et al., 2018; Wang et al., 2013). Only seven studies 

described which procedures of allocation concealment were used (Arjadi et al., 2018; 

Burton et al., 2016; Darvish et al., 2019; Durmaz et al., 2019; Liao et al., 2016; 

Thitipitchayanant et al., 2018; Tulbure et al., 2018). With regards to reporting bias from 

selective outcome reporting, 13 studies provided trial registration information (Arjadi et 

al., 2018; Burton et al., 2016; Darvish et al., 2019; Durmaz et al., 2019; Knaevelsrud et al., 

2015; Liao et al., 2016; Moeini et al., 2019; Salamanca-Sanabria et al., 2020; Tiburcio et 

al., 2018; Tulbure et al., 2018; Wang et al., 2013; Zhu et al., 2018). Regarding attrition 

bias, 13 studies reported a reasonable method to eliminate potential bias caused by 

missing data (Arjadi et al., 2018; Baldin et al., 2018; Christoff Ade & Boerngen-

Lacerda, 2015; D’Souza et al., 2013; Knaevelsrud et al., 2015; Liao et al., 2016; 

Marasinghe et al., 2012; Tiburcio et al., 2018; Tulbure et al., 2018; Wang et al., 2013; 
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Yang et al., 2019; Zhu et al., 2018). The overall estimation of the quality of the evidence, 
according to the GRADE criteria, was generally high (see Appendix 2C).  

Using data from the 22 studies (Figure 2), we compared the effects of digital 

psychological interventions with a control group (including assessment only, wait-list 

control, treatment as usual, and active control groups). The pooled effect size was 0.60 (95% 

CI 0.45–0.75; prediction interval –0.01 to 1.21), indicating that the number needed to treat 

was three patients (i.e., an average of three patients need to be given the digital 

psychological intervention for one of these patients to have a favourable outcome when 

compared with the control). Heterogeneity between studies was substantial (I2=74% [95% 

CI 60–83]). Two studies were identified as outliers (Christoff Ade & Boerngen-Lacerda, 2015; 

Sanchez & Sanudo, 2018). Both of these studies investigated interventions in individuals 

with substance use problems in Brazil. The digital psychological interventions were 

delivered via a website and consisted of psychoeducation on substance use. By contrast 

with the other studies, which delivered more than four sessions of the intervention to 

participants, only one session of the intervention was delivered to participants in these two 

studies (Christoff Ade & Boerngen-Lacerda, 2015; Sanchez & Sanudo, 2018). After removing 

these two studies from the analysis, we obtained a similar Hedges’ g to that observed when 

all studies were included (0.61 [95% CI 0.48–0.74]; prediction interval 0.15–1.07; I2=59% 

[95% CI 33–75]).  

Inspection of the funnel plot did not indicate publication bias (Appendix 2B). Egger’s 

test of the intercept was not significant (intercept 0.60, SE = 1.12; p = 0.60). Using the Duval 

and Tweedie’s trim-and-fill method, one study might be imputed to adjust the publication 

bias. After imputation, the overall Hedges’ g decreased to 0.58 (95% CI 0.44–0.73; 

prediction interval –0.03 to 1.20)  

The intervention groups in four studies used another type of treatment alongside the 

digital psycho- logical intervention (Burton et al., 2016; D’Souza et al., 2013; Durmaz et al., 

2019; Marasinghe et al., 2012). To avoid the consequent potential for inflation of the 

treatment effect, we did a post-hoc sensitivity analysis by removing these studies from the 

meta-analysis. The overall effect size was similar to that observed when all studies were 

included (0.63 [95% CI 0.47–0.80]; prediction interval: –0.02 to 1.29; I2=77% [95% CI 64–

85]).  

We also did a preplanned sensitivity analysis by removing two studies that included 

participants from HICs (Burton et al., 2016; D’Souza et al., 2013), and this analysis resulted 

in a similar effect size to that observed when all studies were included (Hedges’ g 0.63 [95% 
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CI 0.48–0.78]; prediction interval 0.02–1.24; I2=74% [95% CI 60–84]). One study (Guo et al., 
2020) involving participants with HIV was removed in another sensitivity analysis, resulting 

in an overall similar effect size to that observed when all studies were included (Hedges’g 

0.60 [0.45–0.76]; prediction interval –0.04 to 1.25; I2=75% [62–84]). Subgrouping of studies 

by different characteristics had no significant effect on the overall effect size (Table 2).  

Subgrouping of studies by different characteristics (e.g., by type of psychological 

symptoms, format of intervention, and type of control group) had no significant effect on 

the overall effect size. 

Discussion 
A considerable increase in the number of trials investigating digital psychological 

interventions since the previous systematic review (Arjadi et al., 2015) published in 2014 

has enabled us to quantitatively assess the effectiveness of such interventions for mental 
health outcomes in LMICs. To our knowledge, this is the first study to do such a meta-

analysis. Using the results of 22 studies, we found that digital psychological interventions in 

LMICs showed a moderate aggregated effect size, with a number needed to treat of around 

three. Most of the included studies focused on depression and substance misuse.  

The studies included in our analysis used a diverse range of digital formats for 

delivering psychological interventions, with content similar to that of traditional face-to-

face interventions. The results of our study indicate that psychological interventions 

perform well when delivered via digital formats. We observed a similar overall effect size 

of digital psychological interventions in LMICs as has been reported in HICs (e.g., in the 

study by Barak and colleagues (2008), reporting a Hedges’ g of 0.53). In practice, a 

predominant question is how digital psychological interventions perform when compared 

with treatment as usual in local routine care. Eight studies (Burton et al., 2016; Darvish et 
al., 2019; Durmaz et al., 2019; Guo et al., 2020; Moeini et al., 2019; Thitipitchayanant et al., 

2018; Tiburcio et al., 2018; Yang et al., 2019) in our meta-analysis compared the 

effectiveness of digital psychological interventions with treatment as usual (reflecting local 

routine care). Combining the results of these studies yielded a moderate effect size. 

Nevertheless, this result needs to be interpreted with caution, as treatment as usual in 

these eight studies differed considerably (ranging from health education to medication). 

Meanwhile, the large effect size we observed when digital psychological intervention 

groups were compared with assessment only or wait-list control groups could be relevant 

for regions where usual care for mental health problems consists of no care.  
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Only one study (Christoff Ade & Boerngen-Lacerda, 2015) of substance misuse directly 
com- pared a computerised intervention programme with a face-to-face intervention, with 

results showing that the effectiveness of the digital intervention was superior to the face-

to-face intervention (Hedges’ g 0.70 [95% CI 0.47–0.93]), even though both interventions 

were based on the same treatment manual. Some indirect comparisons of digital 

interventions with face-to-face interventions can be made by using findings from previous 

studies. Effect sizes observed in our study were generally smaller than those of talking 

therapy in LMICs (Barbui et al., 2020), and were larger than those pooled from trials of low-

intensity psychological interventions delivered by non-specialists in LMICs (with Cohen’s d 

as effect size ranging from 0.34 to 0.49) (Clarke, King, & Prost, 2013; Singla et al., 2017). 

We examined the treatment effect of digital psycho- logical interventions for different 

mental health problems, with moderate (depression and substance misuse) to large 
(anxiety and post-traumatic stress disorder) effect sizes. Depression was most commonly 

investigated (14 of the 22 included studies): studies included patients with major depressive 

disorder or depressive symptoms, and specific groups of individuals with depression, 

including those with HIV (Guo et al., 2020) and women with perinatal depression 

(Thitipitchayanant et al., 2018). Seven studies (Christoff Ade & Boerngen-Lacerda, 2015; 

Durmaz et al., 2019; Liang et al., 2018; Liao et al., 2016; Marasinghe et al., 2012; Sanchez & 

Sanudo, 2018; Tiburcio et al., 2018) investigated digital psychological interventions in 

individuals with substance use problems, and our analysis showed that the digital 

psychological intervention was moderately effective when compared with controls. The 

interventions in these studies were delivered over a low number of sessions, but attrition 

in general was considerable. The number of trials on anxiety (n=4) and post-traumatic stress 

disorder (n=3) included in our study was rather small.  
In terms of type of mental health problem, none of the other subgroup indicators were 

found to be significant moderators of the overall treatment effect. Two subgroups, 

presumed a priori to be important, failed to explain the heterogeneity between studies. 

Guidance provided during the digital psychological intervention, which is considered to be 

important for assisting participants and maintaining adherence, had no significant effect on 

the overall effect size. This observation is partly consistent with that of previous studies 

(Baumeister, Reichler, Munzinger, & Lin, 2014), in which guided internet interventions were 

not superior to non-guided interventions in patients with depression and social phobia. The 

absence of effect of guidance on overall effect size could be attributed to mixed definitions 

of guidance and differences in how guidance is implemented across different studies, which 
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could dilute its influence. The type of control group had no significant effect on the overall 
effect size, by contrast with previous studies (Andersson, 2016). Treatment intensity was 

low in the treatment as usual group, which could explain the large effect size of digital 

psychological interventions, and few studies had an active control group. Both of these 

factors could have contributed to the insignificant result. Overall, because we were unable 

to do a meta-regression analysis, we could not exclude the confounding effects of other 

subgroup factors, such as recruitment setting or type of mental health problem.  

Figure 2: Effect of digital psychological interventions on mental health outcomes 

It is encouraging that the trials included in our study had a low risk of bias. Most of the 

studies randomized participants and handled missing values appropriately. Nearly half of 

the studies included had pre-registered the trial by submitting the protocol to an 

independent registry, showing the efforts to avoid reporting bias. However, we also found 

that 70% of studies probably did not follow rigid rules to conceal the allocation sequence, 
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which could have introduced bias in the overall result. However, together with other 

strengths, in terms of research design and sample size, the low risk of bias implies a 

promising acceleration of the research quality in these resource-poor countries. 

   Some limitations should be mentioned. First, the overall moderate effect size in our 

meta-analysis could especially reflect the effect of digital psychological interventions when 

compared with no treatment or minimal treatment. However, this could be relevant for 

LMICs where usual care is minimal. Additionally, given that most studies have small sample 

sizes, bias cannot be ruled out. Second, except for depression, effect sizes for other 

conditions were either pooled from a limited number of studies or accompanied by wide 

confidence intervals, indicating low precision of the effect. Unfortunately, most of the 

subgroup analyses were not able to detect sources of this heterogeneity. This observation 

is consistent with previous meta-analyses on psychosocial interventions in LMICs (Barbui et 

al., 2020), suggesting the uncertain credibility of the evidence. Third, because of language 

barriers, local literature in LMICs was excluded, which could have biased our results. Fourth, 

most participants included in our analysis had a mean age of 20–35 years. Finally, we were 

not able to draw conclusions about the long-term treatment effect of digital psychological 

interventions, given that the follow-up periods were restricted to 6 months. 

Several strengths of our analysis should be emphasised. First, the total number of 

participants involved in our meta-analysis (n = 4104) strengthened the reliability of our 

aggregated results. Second, the high quality of included studies and the low publication bias 

provide confidence in our overall result. Finally, our analysis provides data on the effect of 

digital psychological interventions in LMICs that can help researchers to compare results 

with those from studies done in HICs and can facilitate communication between various 

regions. Our study, as a timely quantitative synthesis, could help with the future planning 

of research in LMIC populations, in terms of mental health outcomes and digital 

psychological interventions.  

The results of our analysis have clinical and policy implications. Our results suggest 

that digital psychological interventions can be incorporated in clinical practice to manage 

patients with depression. Second, psychological interventions delivered via a range of 

digital technologies could be useful clinically for patients aged 20–35 years with various 

mental health disorders. At the policy level, while more initiatives and investment are 

required from governmental as well as non-governmental organizations to ensure a 

sustainable health-care system, innovative and remotely delivered digital psycho- logical 

interventions could make a valuable difference in treating mental health problems, 
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particularly during the COVID-19 pandemic. However, we need to remain aware of the 
potential risks of digital technology, and the unintended consequence of widening 

inequalities in mental health care between people who can and cannot get access to the 

internet and mobile devices, for example, children and older individuals, and extremely 

impoverished groups.  

Suggested future directions for the research community include the rigorous 

evaluation of the effects of digital psychological interventions for specific mental health 

problems, particularly those that have been investigated in fewer than ten studies (i.e., 

anxiety, post-traumatic stress disorder, and substance misuse). Examining the long-term 

treatment effects of digital psychological interventions is also important, given the chronic 

nature of most mental health problems. Research is needed to identify specific moderators 

of treatment effects so that more precise and tailored interventions can be delivered. In 
addition, the inherent heterogeneity of the interventions, research contexts, and 

implementation approaches analyzed in our study suggest that comprehensive 

international guidance and standardized implementation programmes are needed to 

improve reproducibility and comparability.  

In conclusion, the results of our systematic review and meta-analysis suggest that 

digital psychological interventions in mental health care hold promise in bridging the 

mental health-care gap in low-resource countries. This is particularly relevant during and 

after the COVID-19 pandemic, when physical distancing, the socioeconomic consequences 

of quarantine measures, and the loss of social support threaten public mental health. 
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s.

 (2
) 

O
nl
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en
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 D
-s

er
in

e 
gr

ou
p:

 2
4 
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rt
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ne
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an
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. (
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A
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e 
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ou
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an
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. 

(1
) O

nl
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ra
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 c
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in
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of

 2
0 
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m
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r-
as

si
st
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at
te
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y,
 v
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l a
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 w
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 m
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e 
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nc
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nl
in

e 
in

te
rv
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ti
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 p
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-s
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 p
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s 
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iv
ed

 c
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ni
ti

ve
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he
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 c
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bi
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d 

w
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h 
D
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-s
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in
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 p
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e 

al
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e 
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ra
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 p
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 d
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w
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er

e 
ag

ed
 <

65
 y

ea
rs

 

N
on

e 
(1

) O
nl
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e 

in
te

rv
en
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ro

up
: 

28
 p

ar
ti

ci
pa

nt
s 

w
it

h 
a 

m
ea

n 
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D

 
3·
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re
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m
en

t
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al
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ro
up
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9 
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ip

an
ts

 w
it

h 
a 

m
ea

n 
ag

e 
of
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8·

4 
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s 

(S
D
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·6
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(1
) O

nl
in

e 
in

te
rv

en
ti

on
 g

ro
up

: 
pa

rt
ic

ip
an

ts
 r

ec
ei

ve
d 

da
ily

 S
M

S 
(t

ex
t)

 
m

es
sa

ge
s 

fo
r 

6 
m

on
th

s;
 t

he
 m
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sa

ge
s 

w
er

e 
w

ri
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en
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er

si
an
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se
d 

on
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en
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l h

ea
lt

h 
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en

t 
an

d 
th

e 
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ee
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m
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ge
 c
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te

nt
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 d

ec
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ed
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n 
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e 
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s 
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s 
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ot
h 
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s 
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en
t 
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ou
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 p
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ti
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nt
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re
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ed
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c 
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 c
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e 
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g,
 S
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 p
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ro
po
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an
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ab
st
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t 
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en
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er

e 
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r 
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8 

ye
ar
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m
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t 
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t 
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e 
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r 
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lp
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op
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W
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A
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t 
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4 
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 p
er
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k 
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m
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s 
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e 
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en
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on
 p
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s 

tr
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en

t 
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al
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ou

p:
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4 
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ip
an

ts
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6 
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] f
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e)
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d
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de

r 
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an
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8 
ye

ar
s.
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en

t 
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ou
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8 
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ip
an

ts
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6 
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d
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r 
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an
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8 
ye
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nl
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e 
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rv

en
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s 
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al
 g

ro
up
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si

de
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om
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ua
l c

ar
e,
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ar

ti
ci
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nt

s 
w

er
e 
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so

 s
en

t 
da

ily
 W

ha
ts

A
pp

 m
es

sa
ge

s 
ac

co
rd

in
g 

to
 

th
ei

r 
tr

ea
tm

en
t 

pl
an

, w
hi

ch
 in

vo
lv

ed
 

ha
vi

ng
 a

 p
la

n 
of

 a
ct

io
n 

an
d 

pr
ev

en
ti

ng
 

re
la

ps
e.

 (2
) T

re
at

m
en

t 
as

 u
su

al
 g

ro
up

: 
pa

rt
ic

ip
an

ts
 r

ec
ei

ve
d 

us
ua

l c
ar

e 
by

 
ph

ys
ic

ia
ns

 in
 t

he
 c

lin
ic

, i
nv

ol
vi

ng
 a

 
m

ot
iv

at
io

na
l i

nt
er

vi
ew

 o
r 

a 
45

-m
in

 
fa

ce
-t

o-
fa

ce
 c

ou
ns

el
lin

g 
se

ss
io

n 
fo

r 
qu

it
ti

ng
 s

ub
st

an
ce

 u
se

. 
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) 

Ch
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H
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l s
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ti
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it
h 

H
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an

d 
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an
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a 
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D
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≥1
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N
on

e 
(1

) O
nl

in
e 

in
te

rv
en

ti
on

 g
ro

up
:

15
0 

pa
rt

ic
ip

an
ts

 (8
 

[5
%

] f
em

al
e)
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it

h 
a 

m
ea

n 
ag

e 
of

 2
8·

0 
ye

ar
s 

(S
D

 5
·8
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 (2

) 
Tr

ea
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t 
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 u
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al

 
gr

ou
p:

 1
50

 
pa

rt
ic

ip
an

ts
 (1

5 
[1
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] f

em
al

e)
 w

it
h 

a 
m
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n 
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e 
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8·
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D
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(1
) O

nl
in

e 
in

te
rv

en
ti

on
 g

ro
up

: 
pa

rt
ic

ip
an

ts
 r

ec
ei

ve
d 

a 
3-

m
on

th
 

in
te

rv
en

ti
on

 p
ro

gr
am

m
e 

co
ns

is
ti

ng
 o

f 
tw

o 
m

aj
or

 c
om

po
ne

nt
s;

 t
he

 fi
rs

t 
co

m
po

ne
nt

 in
cl

ud
ed

 w
ee

kl
y 

SM
S 

m
es

sa
ge

s,
 g

re
et

in
gs

, a
nd

 r
em

in
de

rs
 

ab
ou

t 
m

ed
ic

at
io

n 
ad

he
re

nc
e 

an
d 

re
gu

la
r 

ex
er

ci
se

; t
he
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ec

on
d 

co
m

po
ne

nt
 c

on
si

st
ed

 o
f s

ho
rt

 a
rt

ic
le

s 
on

 d
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ea
se
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an

ag
em

en
t,

 w
hi

ch
 w

er
e 

se
nt

 v
ia

 W
eC

ha
t 

th
re

e 
ti

m
es

 p
er

 w
ee

k.
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re

at
m

en
t 

as
 u

su
al

 g
ro

up
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pa
rt

ic
ip

an
ts
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ec

ei
ve

d 
ar

ti
cl

es
 o

n 
nu

tr
it

io
n 

vi
a 

W
eC

ha
t 

th
re

e 
ti

m
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er

w
ee

k,
 a
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 u

su
al

 c
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e 
fo

r 
H

IV
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ea
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SD
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D
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pr
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m

un
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h 
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79
 p
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nt
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[7
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] f
em
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h 
a 

m
ea
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9·

1 
ye
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s 

(S
D
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·2
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W
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t 
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ro
l 

gr
ou

p:
 8

0 
pa

rt
ic

ip
an

ts
 (5

5 
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] f
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e)
 w

it
h 

a 
m

ea
n 

ag
e 

of
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7·
2 
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(1
) O

nl
in

e 
in

te
rv

en
ti

on
 g

ro
up
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pa

rt
ic

ip
an

ts
 r

ec
ei

ve
d 

an
 in
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rn

et
-b
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ed

 
in

te
rv

en
ti

on
, i

n 
w

hi
ch
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y 
w

er
e 
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si
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ed

 t
w

o 
st

ru
ct

ur
ed

 w
ri

ti
ng
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vi
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es

 e
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h 
w

ee
k 

ov
er

 a
 5

-w
ee

k 
pe

ri
od

; t
he

re
 w

er
e 

th
re

e 
tr

ea
tm

en
t 
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es
; s

el
f-
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nf

ro
nt

at
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n 
w

it
h 

th
e 
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m
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ic
 e

ve
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, c
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ni
ti

ve
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st
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ur
in

g,
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nd
 s
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ia

l s
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ri
ng

. (
2)

 
W

ai
t-

lis
t 

co
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ro
l g

ro
up

: p
ar

ti
ci

pa
nt

s 
re

ce
iv

ed
 n

o 
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ea
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en
t 
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r 

6 
w

ee
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fo
re

 t
he

y 
w

er
e 
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ve

n 
th

e 
sa

m
e 

in
te
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et

-b
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ed
 in

te
rv

en
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on
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s 
th

e 
on
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 g
ro

up
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g 
et
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Su
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r 
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 d
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 p
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m
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y 
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Co

m
m
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m
pl
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A

du
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w
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N
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) O
nl
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up
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 p

ar
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(1
3 

(1
) O

nl
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: 
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d 
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d 
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h,

 a
 s
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ot

he
r 

su
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e 
pa
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0 
da
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] f
em

al
e)
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it

h 
a 

m
ea

n 
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e 
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 4
1·

7 
ye

ar
s 
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D

 8
·7
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A
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iv

e 
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gr

ou
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 (8
 

[3
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] f
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3 
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 c
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m
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nd
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y 
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 a
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t 

an
y 
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m
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h 
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e 

de
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o 
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 p
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ie
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 b
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te
r 
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er

s,
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se
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s 
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r 
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g 

w
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h 
th
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e 
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at
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, 

m
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or
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, a
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 d
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it
h 
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av
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ic

ip
an

ts
 r
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m
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 p
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] f
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w
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rs
 (S

D
 9

·7
).

(2
) O

nl
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 p
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] f
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ve
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gh
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y 
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 m
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w
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n 
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an
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fiv
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ge
s 
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r 
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y 
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2 

w
ee
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er
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d 
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it

 d
ay
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o 

m
ot

iv
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e 
an

d 
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ur
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an
ge
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w
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 b
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w
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e 

an
d 

fiv
e 

te
xt

s 
pe

r 
w

ee
k 

w
er

e 
se

nt
. (

2)
 

O
nl

in
e 

in
te

rv
en

ti
on

 g
ro

up
 2

: 
pa

rt
ic

ip
an

ts
 r

ec
ei

ve
d 

lo
w

 fr
eq

ue
nc

y 
te

xt
 m

es
sa

gi
ng

 (b
et

w
ee

n 
th

re
e 

an
d 

fiv
e 

te
xt

s 
pe

r 
w

ee
k 

un
ti

l 1
2 

w
ee

ks
 a

ft
er

 
th

e 
de

si
gn

at
ed

 q
ui

t 
da

y)
; a

ft
er

 1
2 

w
ee

ks
 b

et
w

ee
n 

on
e 

an
d 

tw
o 

te
xt

s 
pe

r 
w

ee
k 

w
er

e 
se

nt
. (

3)
 A

ct
iv

e 
co

nt
ro

l 
gr

ou
p:

 p
ar

ti
ci

pa
nt

s 
re

ce
iv

ed
 o

ne
 t

ex
t 

pe
r 

w
ee

k 
th

an
ki

ng
 t

he
m

 fo
r 

be
in

g 
in

 
th

e 
st

ud
y,

 p
ro

vi
di

ng
 s

tu
dy

 c
en

tr
e 
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Fo

llo
w

-u
p 

St
ud

y 
gr

ou
ps

 
In

te
rv

en
tio

n 
de

ta
ils

 

co
nt

ac
t 

de
ta

ils
, a

nd
 r

em
in

di
ng

 t
he

m
 o

f 
th

e 
ti

m
e 

un
ti

l t
he

 e
nd

 o
f f

ol
lo

w
-u

p;
 

af
te

r 
co

m
pl

et
io

n 
of

 t
he

 t
ri

al
, t

he
 H

ap
py

 
Q

ui
t 

pr
og

ra
m

m
e 

bo
ok

le
t 

w
as

 o
ff

er
ed

 
to

 e
ac

h 
pa

rt
ic

ip
an

t.
 

M
ar

as
in

gh
e 

et
 a

l 2
01

2 
D

ep
re

ss
io

n 
(B

D
I)

 
an

d 
su

bs
ta

nc
e 

us
e 

(A
U

D
IT

) 

Sr
i L

an
ka

 
Cl

in
ic

-b
as

ed
 

sa
m

pl
e 

Be
in

g 
ad

m
it

te
d 

to
 

th
e 

ho
sp

it
al

 a
ft

er
 

at
te

m
pt

in
g 

se
lf-

ha
rm

, a
ge

d 
15

–7
4 

ye
ar

s,
 d

is
pl

ay
in

g 
si

gn
ifi

ca
nt

 s
ui

ci
da

l 
in

te
nt

 a
t 

th
e 

in
te

rv
ie

w
 o

r 
sh

ow
in

g 
su

ic
id

al
 

id
ea

ti
on

 (a
s 

as
se

ss
ed

 b
y 

th
e 

Be
ck

 s
ca

le
) 

6 
m

on
th

s 
(1

) F
ac

e-
to

-f
ac

e 
an

d 
re

m
ot

e 
in

te
rv

en
ti

on
 g

ro
up

:
34

 p
ar

ti
ci

pa
nt

s 
(1

7 
[5

0%
] f

em
al

e)
 w

it
h 

a 
m

ea
n 

ag
e 

of
 3

0·
0 

ye
ar

s 
(S

D
 1

·4
).

 (2
) 

W
ai

t-
lis

t 
co

nt
ro

l 
gr

ou
p:

 3
4 

pa
rt

ic
ip

an
ts

 (1
7 

[5
0%

] f
em

al
e)

 w
it

h 
a 

m
ea

n 
ag

e 
of

 2
9·

0 
ye

ar
s 

(S
D

 1
·4

).
 

(1
) F

ac
e-

to
-f

ac
e 

an
d 

re
m

ot
e 

in
te

rv
en

ti
on

 g
ro

up
: p

ar
ti

ci
pa

nt
s 

re
ce

iv
ed

 a
 s

ho
rt

 t
w

o-
ph

as
e 

m
ob

ile
 

in
te

rv
en

ti
on

 in
vo

lv
in

g 
a 

fa
ce

-t
o-

fa
ce

 
co

m
po

ne
nt

 a
nd

 d
is

ta
nc

e 
fo

llo
w

-u
p 

co
m

po
ne

nt
; t

he
 fa

ce
-t

o-
fa

ce
 

co
m

po
ne

nt
 in

cl
ud

ed
 a

ss
es

sm
en

t,
 

m
ed

it
at

io
n,

 a
nd

 p
ro

bl
em

 s
ol

vi
ng

; 
di

st
an

ce
 fo

llo
w

-u
p 

in
cl

ud
ed

 t
en

 
te

le
ph

on
e 

ca
lls

 p
os

t-
di

sc
ha

rg
e,

 
co

nt
in

uo
us

 a
cc

es
s 

to
 5

-m
in

 a
ud

io
 

te
le

ph
on

e 
m

es
sa

ge
s,

 a
nd

 w
ee

kl
y 

SM
S

re
m

in
de

rs
 fo

r 
up

 t
o 

26
 w

ee
ks

. (
2)

 
W

ai
t-

lis
t 

co
nt

ro
l g

ro
up

: p
ar

ti
ci

pa
nt

s 
re

ce
iv

ed
 t

he
 s

am
e 

tr
ea

tm
en

t 
as

 t
he

 
in

te
rv

en
ti

on
 g

ro
up

 6
 m

on
th

s 
af

te
r 

ba
se

lin
e 

(ie
, w

he
n 

th
ey

 h
ad

 b
ee

n 
di

sc
ha

rg
ed

 fr
om

 h
os

pi
ta

l).
 

M
oe

in
i e

t 
al

 
20

19
 

D
ep

re
ss

io
n 

(C
ES

-
D

) 
Ir

an
 

U
ni

ve
rs

it
y 

sa
m

pl
e 

A
 C

ES
-D

 s
co

re
 o

f 
10

–4
5 

6 
m

on
th

s 
(1

) O
nl

in
e 

in
te

rv
en

ti
on

 g
ro

up
:

64
 fe

m
al

e 
pa

rt
ic

ip
an

ts
 w

it
h 

a 
m

ea
n 

ag
e 

of
 1

6·
2 

ye
ar

s 
(S

D
 0

·7
).

 (2
) 

Tr
ea

tm
en

t 
as

 u
su

al
 

gr
ou

p:
 6

4 
fe

m
al

e 
pa

rt
ic

ip
an

ts
 w

it
h 

a 

(1
) O

nl
in

e 
in

te
rv

en
ti

on
 g

ro
up

: 
pa

rt
ic

ip
an

ts
 r

ec
ei

ve
d 

a 
w

eb
-b

as
ed

 
in

te
rv

en
ti

on
 in

vo
lv

in
g 

CB
T;

 t
he

 
pr

og
ra

m
m

e,
 n

am
ed

 D
or

eh
ye

 
A

m
oz

es
hi

e 
D

ok
ht

ar
an

, c
on

ta
in

ed
 

se
ve

n 
co

re
 m

od
ul

es
, i

nc
lu

di
ng

 
in

tr
od

uc
ti

on
 a

nd
 a

ss
es

sm
en

t,
 

aw
ar

en
es

s-
ra

is
in

g,
 p

os
it

iv
e 

ps
yc

ho
lo

gy
,

pr
ob

le
m

-s
ol

vi
ng

, t
ho

ug
ht

s 
an

d 
fe

el
in

gs
, r

el
ax

at
io

n,
 p

hy
si

ca
l e

xe
rc

is
e,
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sio

n 
cr

ite
ria

 
Fo

llo
w

-u
p 

St
ud

y 
gr

ou
ps

 
In

te
rv

en
tio

n 
de

ta
ils

 

m
ea

n 
ag

e 
of

 1
6·

5 
ye

ar
s 

(S
D

 0
·6

).
 

an
d 

lif
es

ty
le

 m
od

ifi
ca

ti
on

s;
 t

ex
t 

m
es

sa
ge

 r
em

in
de

rs
 w

er
e 

se
nt

 t
o 

pa
rt

ic
ip

an
ts

 b
ef

or
e 

ea
ch

 s
es

si
on

. (
2)

 
Tr

ea
tm

en
t 

as
 u

su
al

 g
ro

up
: p

ar
ti

ci
pa

nt
s 

re
ce

iv
ed

 t
he

 r
ou

ti
ne

 s
ch

oo
l c

ur
ri

cu
lu

m
 

M
og

oa
şe

 e
t 

al
 2

01
3 

D
ep

re
ss

io
n 

(B
D

I-
II)

 
Ro

m
an

ia
 

U
ni

ve
rs

it
y 

sa
m

pl
es

 
In

di
vi

du
al

s 
w

it
h 

a 
BD

I-
II 

sc
or

e 
of

 >
12

 
at

 t
w

o 
co

ns
ec

ut
iv

e 
as

se
ss

m
en

ts
 w

it
hi

n 
a 

2-
w

ee
k 

pe
ri

od
 

N
on

e 
(1

) O
nl

in
e 

in
te

rv
en

ti
on

 g
ro

up
:

20
 p

ar
ti

ci
pa

nt
s.

 (2
) 

W
ai

t-
lis

t 
co

nt
ro

l 
gr

ou
p:

 2
1 

pa
rt

ic
ip

an
ts

. M
ea

n 
ag

e 
of

 a
ll 

pa
rt

ic
ip

an
ts

 w
as

 
22

·9
 y

ea
rs

 (S
D

 4
·3

).
 

(1
) O

nl
in

e 
in

te
rv

en
ti

on
 g

ro
up

: 
pa

rt
ic

ip
an

ts
 r

ec
ei

ve
d 

an
 e

m
ai

l 
in

te
rv

en
ti

on
 in

vo
lv

in
g 

se
ve

n 
sc

he
du

le
d

da
ily

 s
es

si
on

s,
 e

ac
h 

de
si

gn
ed

 t
o 

la
st

 
ab

ou
t 

15
 m

in
; f

iv
e 

po
si

ti
ve

 a
nd

 fi
ve

 
ne

ga
ti

ve
 w

ri
tt

en
 s

ce
na

ri
os

 w
er

e 
us

ed
 

to
 t

ra
in

 c
on

cr
et

e 
pr

oc
es

si
ng

; 
pa

rt
ic

ip
an

ts
 in

 t
he

 c
on

cr
et

en
es

s 
tr

ai
ni

ng
 g

ro
up

 r
ec

ei
ve

d 
tw

o 
st

an
da

rd
 

fo
rm

s 
da

ily
 v

ia
 e

m
ai

l d
es

cr
ib

in
g 

hy
po

th
et

ic
al

 e
ve

nt
s,

 o
ne

 p
os

it
iv

e 
an

d 
on

e 
ne

ga
ti

ve
 in

 v
al

en
ce

. (
2)

 W
ai

t-
lis

t 
co

nt
ro

l g
ro

up
: p

ar
ti

ci
pa

nt
s 

re
ce

iv
ed

 
th

e 
se

ve
n 

sc
he

du
le

d 
da

ily
 s

es
si

on
s 

af
te

r 
th

e 
po

st
-t

re
at

m
en

t 
as

se
ss

m
en

t.
 

Sa
la

m
an

ca
-

Sa
na

br
ia

 e
t 

al
 2

02
0 

D
ep

re
ss

io
n 

(P
H

Q
-9

) 
Co

lo
m

bi
a 

U
ni

ve
rs

it
y 

sa
m

pl
es

 
In

di
vi

du
al

s 
w

it
h 

a 
PH

Q
-9

 s
co

re
 o

f 1
0–

19
 a

nd
 w

ho
 w

er
e 

ag
ed

 o
ld

er
 t

ha
n 

18
 

ye
ar

s 

3 
m

on
th

s 
(1

) O
nl

in
e 

in
te

rv
en

ti
on

 g
ro

up
:

21
 p

ar
ti

ci
pa

nt
s 

w
it

h 
a 

m
ea

n 
ag

e 
of

 
22

·2
 y

ea
rs

 (S
D

 5
·4

).
 

(2
) W

ai
t-

lis
t 

co
nt

ro
l 

gr
ou

p:
 5

4 
pa

rt
ic

ip
an

ts
 w

it
h 

a 
m

ea
n 

ag
e 

of
 2

2·
1 

ye
ar

s 
(S

D
 3

·9
).

 

(1
) O

nl
in

e 
in

te
rv

en
ti

on
 g

ro
up

: a
ft

er
 

cu
lt

ur
al

 a
da

pt
at

io
n,

 p
ar

ti
ci

pa
nt

s 
re

ce
iv

ed
 a

 w
eb

-b
as

ed
 in

te
rv

en
ti

on
 

co
m

pr
is

in
g 

se
ve

n 
m

od
ul

es
 o

f C
BT

, 
in

cl
ud

in
g 

se
lf-

m
on

it
or

in
g,

 b
eh

av
io

ur
al

 
ac

ti
va

ti
on

, c
og

ni
ti

ve
 r

es
tr

uc
tu

ri
ng

, a
nd

 
ch

al
le

ng
in

g 
co

re
 b

el
ie

fs
. (

2)
 W

ai
t-

lis
t 

co
nt

ro
l g

ro
up

: p
ar

ti
ci

pa
nt

s 
re

ce
iv

ed
 n

o
tr

ea
tm

en
t 

un
ti

l 7
 w

ee
ks

 a
ft

er
 

en
ro

llm
en

t.
 

Sa
nc

he
z 

an
d 

Sa
nu

do
 

20
20

 a
nd

 

Su
bs

ta
nc

e 
us

e 
(A

U
D

IT
) 

Br
az

il 
Co

m
m

un
it

y 
sa

m
pl

e 
N

ig
ht

cl
ub

 p
at

ro
ns

 
w

ho
 r

ep
or

te
s 

dr
in

ki
ng

 in
 t

he
 p

as
t 

N
on

e 
(1

) O
nl

in
e 

in
te

rv
en

ti
on

 g
ro

up
:

22
5 

pa
rt

ic
ip

an
ts

 

(1
) O

nl
in

e 
in

te
rv

en
ti

on
 g

ro
up

: 
pa

rt
ic

ip
an

ts
 r

ec
ei

ve
d 

a 
w

eb
-b

as
ed

 
in

te
rv

en
ti

on
 o

f p
er

so
na

lis
ed

 n
or

m
at

iv
e
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Ba
ld

in
 e

t 
al

 
20

18
 

12
 m

on
th

s 
an

d 
w

er
e 

co
ns

id
er

ed
 t

o 
be

 in
 a

 h
ig

h-
ri

sk
 

gr
ou

p 
(A

U
D

IT
 s

co
re

 
of

 ≥
8)

 o
r 

a 
lo

w
-r

is
k 

gr
ou

p 
(A

U
D

IT
 s

co
re

 
of

 <
8)

 

(8
9 

[4
0%

] f
em

al
e)

 
w

it
h 

a 
m

ea
n 

ag
e 

of
 

25
·8

 y
ea

rs
 (S

D
 6

·8
).

 
(2

) A
ss

es
sm

en
t-

on
ly

 g
ro

up
: 2

40
 

pa
rt

ic
ip

an
ts

 (7
6 

[3
2%

] f
em

al
e)

 w
it

h 
a 

m
ea

n 
ag

e 
of

 2
6·

5 
ye

ar
s 

(S
D

 5
·7

).
 

fe
ed

ba
ck

 c
on

si
st

in
g 

of
 fo

ur
 p

ar
ts

; t
he

 
fir

st
 w

as
 fe

ed
ba

ck
 o

n 
th

e 
A

U
D

IT
 s

co
re

 
at

 t
he

 in
ve

st
ig

at
ed

 m
om

en
t 

(w
it

h 
st

an
da

rd
is

ed
 in

fo
rm

at
io

n 
fo

r 
ea

ch
 r

is
k 

le
ve

l);
 s

ec
on

d 
w

as
 b

ar
 g

ra
ph

s 
co

m
pa

ri
ng

 t
he

ir
 e

pi
so

di
c 

an
d 

w
ee

kl
y 

al
co

ho
l c

on
su

m
pt

io
n 

w
it

h 
th

at
 o

f o
th

er
 

pe
op

le
 o

f t
he

 s
am

e 
ag

e 
an

d 
se

x 
in

 
Br

az
il;

 t
hi

rd
, a

 p
er

so
na

lis
ed

 e
st

im
at

e 
of

 
ex

pe
nd

it
ur

e 
on

 a
lc

oh
ol

 p
er

 m
on

th
 a

nd
 

pe
r 

ye
ar

; a
nd

 fo
ur

th
, g

en
er

al
 

in
fo

rm
at

io
n 

w
it

h 
da

ta
 t

o 
m

in
im

is
e 

th
e 

ad
ve

rs
e 

co
ns

eq
ue

nc
es

 o
f a

lc
oh

ol
 

co
ns

um
pt

io
n.

 (2
) A

ss
es

sm
en

t-
on

ly
 

gr
ou

p:
 p

ar
ti

ci
pa

nt
s 

re
ce

iv
ed

 n
o 

fe
ed

ba
ck

 a
ft

er
 c

om
pl

et
in

g 
th

e 
da

ta
 

co
lle

ct
io

n.
 

Su
 e

t 
al

 
20

11
 

In
te

rn
et

 
ad

di
ct

io
n 

(Y
D

Q
 

an
d 

nu
m

be
r 

of
 h

 
sp

en
t 

on
lin

e 
pe

r 
w

ee
k)

 

Ch
in

a 
U

ni
ve

rs
it

y 
sa

m
pl

e 
In

di
vi

du
al

s 
w

it
h 

a 
YD

Q
 s

co
re

 o
f 5

 o
r 

hi
gh

er
, o

r 
hi

gh
-r

is
k 

in
te

rn
et

-
de

pe
nd

en
ce

 (a
 

YD
Q

 s
co

re
 o

f 3
–4

),
 

an
d 

be
in

g 
on

lin
e 

fo
r 

m
or

e 
th

an
 1

4 
h 

pe
r 

w
ee

k 

N
on

e 
(1

) O
nl

in
e 

in
te

rv
en

ti
on

 in
 

la
bo

ra
to

ry
 

en
vi

ro
nm

en
t 

gr
ou

p:
 1

7 
pa

rt
ic

ip
an

ts
 (1

0 
[5

9%
] f

em
al

e)
. (

2)
 

O
nl

in
e 

in
te

rv
en

ti
on

in
 n

at
ur

al
 

en
vi

ro
nm

en
t 

gr
ou

p:
 1

2 
pa

rt
ic

ip
an

ts
 (8

 
[7

5%
] f

em
al

e)
. (

3)
 

N
on

-in
te

ra
ct

iv
e 

gr
ou

p:
 1

4 
pa

rt
ic

ip
an

ts
 (1

2 

(1
) O

nl
in

e 
in

te
rv

en
ti

on
 in

 la
bo

ra
to

ry
 

en
vi

ro
nm

en
t 

gr
ou

p:
 p

ar
ti

ci
pa

nt
s 

re
ce

iv
ed

 t
he

 o
nl

in
e 

Ex
pe

rt
 S

ys
te

m
 fo

r 
in

te
rn

et
 a

dd
it

io
n 

(H
O

SC
),

 w
hi

ch
 w

as
 

ba
se

d 
on

 m
ot

iv
at

io
na

l i
nt

er
vi

ew
in

g 
pr

oc
ed

ur
es

 a
nd

 a
 c

lie
nt

-c
en

te
re

d 
co

nv
er

sa
ti

on
 s

ty
le

. I
t 

co
ns

is
te

d 
of

 fo
ur

 
m

od
el

s,
 in

cl
ud

in
g 

re
ad

y 
to

 s
ta

rt
, 

un
de

rs
ta

nd
in

g 
m

ys
el

f,
 g

oa
l o

f c
ha

ng
e,

 
an

d 
m

et
ho

ds
 o

f c
ha

ng
e.

 (2
) O

nl
in

e 
in

te
rv

en
ti

on
 in

 n
at

ur
al

 e
nv

ir
on

m
en

t 
gr

ou
p:

 p
ar

ti
ci

pa
nt

s 
re

ce
iv

ed
 H

O
SC

 in
 

th
ei

r 
ho

m
e 

or
 d

or
m

it
or

y.
 (3

) N
on

-
in

te
ra

ct
iv

e 
gr

ou
p:

 p
ar

ti
ci

pa
nt

s 
us

ed
 a

n
on

lin
e 

no
n-

in
te

ra
ct

iv
e 

sy
st

em
 

(m
od

ifi
ed

 fr
om

 H
O

SC
) u

nd
er
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ud

y 
Ou

tc
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e 
(m

ea
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re
) 

Lo
ca

tio
n 

Po
pu

la
tio

n 
In

clu
sio

n 
cr

ite
ria

 
Fo

llo
w

-u
p 

St
ud

y 
gr

ou
ps

 
In

te
rv

en
tio

n 
de

ta
ils

 

[8
6%

] f
em

al
e)

. (
4)

 
W

ai
t-

lis
t 

co
nt

ro
l 

gr
ou

p:
 1

6 
pa

rt
ic

ip
an

ts
 (1

5 
[9

4%
] f

em
al

e)
. 

la
bo

ra
to

ry
 c

on
di

ti
on

s 
w

it
h 

un
ta

ilo
re

d 
fe

ed
ba

ck
. (

4)
 W

ai
t-

lis
t 

gr
ou

p:
 1

 m
on

th
 

af
te

r 
th

e 
ba

se
lin

e 
as

se
ss

m
en

t,
 

pa
rt

ic
ip

an
ts

 c
om

pl
et

ed
 t

he
 p

os
t-

tr
ea

tm
en

t 
as

se
ss

m
en

t 
an

d 
th

en
 

re
ce

iv
ed

 t
he

 H
O

SC
 in

te
rv

en
ti

on
 in

 t
he

 
na

tu
ra

l e
nv

ir
on

m
en

t.
 

Th
it

ip
it

ch
ay

an
a 

et
 a

l 
20

18
 

Po
st

-p
ar

tu
m

 
de

pr
es

si
on

 
(S

te
in

's
 p

os
t-

pa
rt

um
 b

lu
es

 
qu

es
ti

on
na

ir
e)

 

Th
ai

la
nd

 
H

os
pi

ta
l s

am
pl

e 
N

ul
lip

ar
ou

s 
m

ot
he

rs
, a

ge
d 

20
–

35
 y

ea
rs

, w
it

h 
a 

St
ei

n'
s 

po
st

pa
rt

um
 

bl
ue

s 
qu

es
ti

on
na

ir
e 

sc
or

e 
of

 3
 o

r 
hi

gh
er

 
an

d 
an

 E
di

nb
ur

gh
 

pe
ri

na
ta

l 
de

pr
es

si
on

 s
ca

le
 

sc
or

e 
of

 le
ss

 t
ha

n 
13

 

1,
 2

, a
nd

 3
 

m
on

th
s 

(1
) A

ud
io

 g
ro

up
: 3

9 
fe

m
al

e 
pa

rt
ic

ip
an

ts
w

it
h 

a 
m

ea
n 

ag
e 

of
 

23
·7

 y
ea

rs
 (S

D
 3

·8
).

 
(2

) T
re

at
m

en
t 

as
 

us
ua

l g
ro

up
: 3

7 
fe

m
al

e 
pa

rt
ic

ip
an

ts
w

it
h 

a 
m

ea
n 

ag
e 

of
 

23
·8

 y
ea

rs
 (S

D
 4

·3
).

 

(1
) A

ud
io

 g
ro

up
: p

ar
ti

ci
pa

nt
s 

re
ce

iv
ed

 
th

e 
Se

lf-
EA

R 
pr

og
ra

m
m

e,
 w

hi
ch

 
in

cl
ud

es
 s

el
f-

em
po

w
er

m
en

t,
 s

el
f-

af
fir

m
at

io
n,

 a
nd

 r
el

ax
at

io
n 

te
ch

ni
qu

es
;

th
e 

pr
og

ra
m

m
e 

w
as

 c
on

ve
rt

ed
 in

to
 

au
di

o 
fil

es
 t

ha
t 

w
er

e 
up

lo
ad

ed
 o

nt
o 

an
 

M
P3

 d
ig

it
al

 d
ev

ic
e 

be
fo

re
 it

 w
as

 
pr

ov
id

ed
 t

o 
pa

rt
ic

ip
an

ts
; p

ar
ti

ci
pa

nt
s 

co
m

pl
et

ed
 t

he
 p

ro
gr

am
m

e 
at

 h
om

e 
th

re
e 

ti
m

es
 p

er
 d

ay
 fo

r 
4 

w
ee

ks
. (

2)
 

Tr
ea

tm
en

t 
as

 u
su

al
 g

ro
up

: p
ar

ti
ci

pa
nt

s 
re

ce
iv

ed
 r

eg
ul

ar
 a

nd
 r

ou
ti

ne
 s

ta
nd

ar
d 

po
st

-p
ar

tu
m

 c
ar

e.
 

Ti
bu

rc
io

 e
t 

al
 2

01
8 

D
ep

re
ss

io
n 

(P
H

Q
-9

) a
nd

 
su

bs
ta

nc
e 

us
e 

(A
SS

IS
T 

an
d 

A
D

A
PT

) 

M
ex

ic
o 

H
os

pi
ta

l s
am

pl
e 

Pa
ti

en
ts

 w
it

h 
lo

w
-

to
-m

od
er

at
e 

ri
sk

 o
f 

su
bs

ta
nc

e 
us

e 

N
on

e 
(1

) O
nl

in
e 

in
te

rv
en

ti
on

 g
ro

up
:

9 
pa

rt
ic

ip
an

ts
 (2

 
[2

2%
] f

em
al

e)
. (

2)
 

A
SS

IS
T 

se
lf-

he
lp

 
an

d 
tr

ea
tm

en
t 

as
 

us
ua

l g
ro

up
: 1

2 
pa

rt
ic

ip
an

ts
 (3

 
[2

5%
] f

em
al

e)
. (

3)
 

Tr
ea

tm
en

t 
as

 u
su

al
 

gr
ou

p:
 1

0 
pa

rt
ic

ip
an

ts
 (4

 
[4

0%
] f

em
al

e)
. 

(1
) O

nl
in

e 
in

te
rv

en
ti

on
 g

ro
up

: 
pa

rt
ic

ip
an

ts
 r

ec
ei

ve
d 

an
 8

-w
ee

k 
w

eb
-

ba
se

d 
pr

og
ra

m
m

e 
to

 b
e 

do
ne

 fo
r 

1 
h 

pe
r 

w
ee

k;
 t

he
 p

ro
gr

am
m

e 
in

co
rp

or
at

ed
 e

le
m

en
ts

 o
f t

he
 C

BT
 

ap
pr

oa
ch

, s
uc

h 
as

 s
el

f-
co

nt
ro

l 
te

ch
ni

qu
es

, f
un

ct
io

na
l a

na
ly

si
s 

of
 

su
bs

ta
nc

e 
us

e,
 e

xe
rc

is
es

 t
o 

id
en

ti
fy

 
hi

gh
-r

is
k 

si
tu

at
io

ns
, a

nd
 a

ct
io

n 
pl

an
s 

to
 

co
pe

 w
it

h 
th

es
e 

si
tu

at
io

ns
; t

he
se

 C
BT

 
st

ra
te

gi
es

 w
er

e 
us

ed
 t

o 
id

en
ti

fy
 a

nd
 

tr
an

sf
or

m
 t

he
 n

eg
at

iv
e 

th
ou

gh
ts

 
as

so
ci

at
ed

 w
it

h 
de

pr
es

si
ve
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ea
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) 
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tio
n 

Po
pu

la
tio

n 
In

clu
sio

n 
cr

ite
ria

 
Fo

llo
w

-u
p 

St
ud

y 
gr

ou
ps

 
In

te
rv

en
tio

n 
de

ta
ils

 

sy
m

pt
om

at
ol

og
y;

 in
 a

dd
it

io
n 

to
 t

he
 

on
lin

e 
in

te
rv

en
ti

on
, a

 h
ea

lt
h 

pr
of

es
si

on
al

 a
ls

o 
pa

rt
ic

ip
at

ed
 a

s 
a 

co
un

se
llo

r 
to

 a
cc

om
pa

ny
 a

nd
 m

ot
iv

at
e 

th
e 

pa
rt

ic
ip

an
ts

. (
2)

 A
SS

IS
T 

se
lf-

he
lp

 
an

d 
tr

ea
tm

en
t 

as
 u

su
al

 g
ro

up
: 

pa
rt

ic
ip

an
ts

 r
ec

ei
ve

d 
tw

o 
se

ss
io

ns
 o

f 
A

SS
IS

T 
le

ar
ni

ng
 g

ui
de

d 
by

 a
 c

ou
ns

el
lo

r 
an

d 
fa

ce
-t

o-
fa

ce
 C

BT
 fo

r 
si

x 
se

ss
io

ns
. 

(3
) T

re
at

m
en

t 
as

 u
su

al
 g

ro
up

: 
pa

rt
ic

ip
an

ts
 r

ec
ei

ve
d 

fa
ce

-t
o-

fa
ce

 C
BT

fo
r 

ei
gh

t 
w

ee
kl

y 
se

ss
io

ns
. 

Tu
lb

ur
e 

et
 a

l 
20

18
 

So
ci

al
 a

nx
ie

ty
 

(L
SA

S-
SR

 a
nd

 
SP

IN
) a

nd
 

de
pr

es
si

on
 (B

D
I-

II)
 

Ro
m

an
ia

 
Co

m
m

un
it

y 
sa

m
pl

e 
In

di
vi

du
al

s 
w

it
h 

a 
SP

IN
 s

co
re

 o
f ≥

19
, 

an
 L

SA
S-

SR
 s

co
re

 o
f 

≥3
0,

 a
nd

 w
ho

 
fu

lfi
lle

d 
th

e 
D

SM
-I

V
 

cr
it

er
ia

 fo
r 

SA
D

 o
n 

SP
SQ

 

6 
m

on
th

s 
(1

) O
nl

in
e 

in
te

rv
en

ti
on

 g
ro

up
:

38
 p

ar
ti

ci
pa

nt
s 

(2
2 

[5
8%

] f
em

al
e)

 w
it

h 
a 

m
ea

n 
ag

e 
of

 3
0·

6 
ye

ar
s 

(S
D

 8
·0

).
 (2

) 
W

ai
t-

lis
t 

co
nt

ro
l 

gr
ou

p:
 3

8 
pa

rt
ic

ip
an

ts
 (2

3 
[6

1%
] f

em
al

e)
 w

it
h 

a 
m

ea
n 

ag
e 

of
 2

7·
9 

ye
ar

s 
(S

D
 7

·8
).

 

(1
) O

nl
in

e 
in

te
rv

en
ti

on
 g

ro
up

: 
pa

rt
ic

ip
an

ts
 r

ec
ei

ve
d 

in
te

rn
et

-b
as

ed
 

th
er

ap
y 

w
it

h 
ni

ne
 m

od
ul

es
; 

pa
rt

ic
ip

an
ts

 w
er

e 
as

ke
d 

to
 a

ns
w

er
 

es
sa

y 
qu

es
ti

on
s,

 p
ro

vi
de

 t
ho

ug
ht

s 
re

co
rd

s,
 b

ui
ld

 a
nx

ie
ty

 h
ie

ra
rc

hi
es

, 
de

sc
ri

be
 t

he
ir

 e
xp

os
ur

e 
ex

er
ci

se
, a

nd
 

co
m

pl
et

e 
a 

w
ee

kl
y 

so
ci

al
 a

nx
ie

ty
 

m
ea

su
re

; t
he

 p
ro

gr
am

m
e 

in
cl

ud
ed

 a
 

py
ch

oe
du

ca
te

d 
in

tr
od

uc
ti

on
 o

n 
so

ci
al

 
an

xi
et

y,
 n

eg
at

iv
e 

au
to

m
at

ic
 t

ho
ug

ht
s,

 
ch

al
le

ng
in

g 
ne

ga
ti

ve
 a

ut
om

at
ic

 
th

ou
gh

ts
, b

eh
av

io
ur

 e
xp

er
im

en
ts

, 
ex

po
su

re
 a

nd
 s

el
f-

fo
cu

s 
at

te
nt

io
n,

 
ex

po
su

re
 a

nd
 g

et
ti

ng
 c

lo
se

r 
to

 y
ou

r 
fe

ar
s,

 s
oc

ia
l s

ki
lls

, a
nd

 t
he

 
m

ai
nt

en
an

ce
 p

la
n.

 (2
) W

ai
t-

lis
t 

co
nt

ro
l 

gr
ou

p:
 p

ar
ti

ci
pa

nt
s 

re
ce

iv
ed

 n
o 

ac
ti

ve
 

tr
ea

tm
en

t 
du

ri
ng

 t
he

 9
-w

ee
k 

in
te

rv
al

 
an

d 
w

er
e 

on
ly

 a
sk

ed
 t

o 
co

m
pl

et
e 

a 
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tio

n 
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clu
sio

n 
cr

ite
ria

 
Fo

llo
w

-u
p 

St
ud

y 
gr

ou
ps

 
In

te
rv

en
tio

n 
de

ta
ils

 

w
ee

kl
y 

so
ci

al
 a

nx
ie

ty
 m

ea
su

re
 (L

SA
S-

SR
).

 
Tu

lb
ur

e 
et

 a
l 

20
18

 
D

ep
re

ss
io

n 
(B

D
I-

II)
 a

nd
 a

nx
ie

ty
 

(B
A

I)
 

Ro
m

an
ia

 
Co

m
m

un
it

y 
sa

m
pl

e 
In

di
vi

du
al

s 
w

it
h 

a 
BD

I-
II 

sc
or

e 
of

 1
4–

50
 a

nd
 a

 c
ur

re
nt

 
di

ag
no

si
s 

of
 m

aj
or

 
de

pr
es

si
ve

 d
is

or
de

r 
or

 d
ys

th
ym

ia
 b

y 
SC

ID
-I

 

N
on

e 
(1

) C
on

ve
nt

io
na

l 
in

te
rn

et
-b

as
ed

 C
BT

 
gr

ou
p:

 3
4 

pa
rt

ic
ip

an
ts

 (3
0 

[8
8%

] f
em

al
e)

 w
it

h 
a 

m
ea

n 
ag

e 
of

 2
9·

2 
ye

ar
s.

 (2
) R

el
ig

io
us

 
in

te
rn

et
-b

as
ed

 C
BT

 
gr

ou
p:

 1
9 

pa
rt

ic
ip

an
ts

 (1
6 

[8
4%

] f
em

al
e)

 w
it

h 
a 

m
ea

n 
ag

e 
of

 3
2·

2 
ye

ar
s.

 (3
) W

ai
t-

lis
t 

co
nt

ro
l g

ro
up

: 2
6 

pa
rt

ic
ip

an
ts

 (1
9 

[7
3%

] f
em

al
e)

. 

(1
) C

on
ve

nt
io

na
l i

nt
er

ne
t-

ba
se

d 
CB

T 
gr

ou
p:

 p
ar

ti
ci

pa
nt

s 
w

er
e 

gi
ve

n 
w

ee
kl

y 
CB

T 
se

ss
io

ns
 fo

r 
9 

w
ee

ks
; t

he
 s

ta
nd

ar
d 

co
m

po
ne

nt
 c

on
si

st
ed

 o
f t

he
 c

or
e 

CB
T 

ap
pr

oa
ch

 fo
r 

de
pr

es
si

on
 w

it
h 

be
ha

vi
ou

ra
l a

ct
iv

at
io

n,
 c

og
ni

ti
ve

 
re

st
ru

ct
ur

in
g,

 a
nd

 s
le

ep
 im

pr
ov

em
en

t 
te

ch
ni

qu
es

; t
he

 n
on

-s
ta

nd
ar

d 
co

m
po

ne
nt

 c
on

si
st

ed
 o

f s
tr

es
s-

re
la

te
d 

gr
ow

th
, f

or
gi

ve
ne

ss
, a

lt
ru

is
m

, a
nd

 
gr

at
it

ud
e 

te
ch

ni
qu

es
; w

ee
kl

y 
fe

ed
ba

ck
 

w
as

 p
ro

vi
de

d 
by

 g
ra

du
at

e 
st

ud
en

ts
 

un
de

r 
th

e 
su

pe
rv

is
io

n 
of

 a
 c

lin
ic

al
 

ps
yc

ho
lo

gi
st

. (
2)

 R
el

ig
io

us
 in

te
rn

et
-

ba
se

d 
CB

T:
 p

ar
ti

ci
pa

nt
s 

re
ce

iv
ed

 t
he

 
sa

m
e 

pr
ot

oc
ol

 a
s 

th
e 

co
nv

en
ti

on
al

 
gr

ou
p,

 e
xc

ep
t 

th
at

 t
he

 fr
am

ew
or

k 
us

ed
to

 a
ug

m
en

t 
th

e 
CB

T 
in

te
rv

en
ti

on
 w

as
 

ta
ilo

re
d 

to
 a

cc
om

m
od

at
e 

th
e 

pa
rt

ic
ip

an
t'

s 
ph

ilo
so

ph
ic

al
 o

r 
re

lig
io

us
 

be
lie

fs
. (

3)
 W

ai
t-

lis
t 

co
nt

ro
l g

ro
up

: 
pa

rt
ic

ip
an

ts
 w

er
e 

as
ke

d 
to

 c
om

pl
et

e 
a 

w
ee

kl
y 

m
ea

su
re

 o
f d

ep
re

ss
io

n 
sy

m
pt

om
s 

(B
D

I-
II)

 fo
r 

9 
w

ee
ks

. 
W

an
g 

et
 a

l 
20

13
 

Po
st

-t
ra

um
at

ic
 

st
re

ss
 d

is
or

de
r 

(P
D

S)
 

Ch
in

a 
Co

m
m

un
it

y 
sa

m
pl

e 
(u

rb
an

 
se

tt
in

g)
 

In
di

vi
du

al
s 

w
it

h 
at

 
le

as
t 

tw
o 

PT
SD

 
sy

m
pt

om
s 

in
 t

he
 

tr
au

m
a 

sc
re

en
in

g 
qu

es
ti

on
na

ir
e 

3 
m

on
th

s 
(1

) O
nl

in
e 

in
te

rv
en

ti
on

 g
ro

up
:

46
 p

ar
ti

ci
pa

nt
s.

 (2
) 

W
ai

t-
lis

t 
co

nt
ro

l 
gr

ou
p:

 4
4 

pa
rt

ic
ip

an
ts

. 
O

ve
ra

ll,
 

(1
) O

nl
in

e 
in

te
rv

en
ti

on
 g

ro
up

: 
pa

rt
ic

ip
an

ts
 u

se
d 

th
e 

w
eb

-b
as

ed
 

in
te

rv
en

ti
on

 M
y 

Tr
au

m
a 

Re
co

ve
ry

, 
w

hi
ch

 is
 a

 s
el

f-
he

lp
 t

ra
um

a 
in

te
rv

en
ti

on
 p

ro
gr

am
m

e 
co

ns
is

ti
ng

 o
f 

si
x 

m
od

ul
es

 o
f s

oc
ia

l s
up

po
rt

, s
el

f-
ta

lk
,

re
la

xa
ti

on
, i

de
nt

ify
in

g 
tr

au
m

a 
tr

ig
ge

rs
, 

75 



St
ud

y 
Ou

tc
om

e 
(m

ea
su

re
) 

Lo
ca

tio
n 

Po
pu

la
tio

n 
In

clu
sio

n 
cr

ite
ria

 
Fo

llo
w

-u
p 

St
ud

y 
gr

ou
ps

 
In

te
rv

en
tio

n 
de

ta
ils

 

pa
rt

ic
ip

an
ts

 (6
7 

[7
4%

] f
em

al
e)

 w
er

e 
ag

ed
 1

8–
55

 y
ea

rs
. 

un
he

lp
fu

l c
op

in
g 

m
ec

ha
ni

sm
s,

 a
nd

 
pr

of
es

si
on

al
 h

el
p.

 (2
) W

ai
t-

lis
t 

co
nt

ro
l 

gr
ou

p:
 p

ar
ti

ci
pa

nt
s 

di
d 

no
t 

re
ce

iv
e 

an
y 

tr
ea

tm
en

t 
fo

r 
1 

m
on

th
 b

ef
or

e 
re

ce
iv

in
g 

W
an

g 
et

 a
l 

20
13

 
Po

st
-t

ra
um

at
ic

 
st

re
ss

 d
is

or
de

r 
(P

D
S)

 

Ch
in

a 
Co

m
m

un
it

y 
sa

m
pl

e 
(r

ur
al

 
se

tt
in

g)
 

In
di

vi
du

al
s 

w
it

h 
at

 
le

as
t 

tw
o 

PT
SD

 
sy

m
pt

om
s 

in
 t

he
 

tr
au

m
a 

sc
re

en
in

g 
qu

es
ti

on
na

ir
e 

3 
m

on
th

s 
(1

) O
nl

in
e 

in
te

rv
en

ti
on

 g
ro

up
: 

49
 p

ar
ti

ci
pa

nt
s.

 (2
) 

W
ai

t-
lis

t 
co

nt
ro

l 
gr

ou
p:

 4
4 

pa
rt

ic
ip

an
ts

. 
O

ve
ra

ll,
 

pa
rt

ic
ip

an
ts

 (7
6 

[8
2%

] f
em

al
e)

 w
er

e
ag

ed
 2

5–
70

 y
ea

rs
. 

(1
) O

nl
in

e 
in

te
rv

en
ti

on
 g

ro
up

: 
pa

rt
ic

ip
an

ts
 u

se
d 

th
e 

w
eb

-b
as

ed
 

in
te

rv
en

ti
on

 M
y 

Tr
au

m
a 

Re
co

ve
ry

, 
w

hi
ch

 is
 a

 s
el

f-
he

lp
 t

ra
um

a 
in

te
rv

en
ti

on
 p

ro
gr

am
m

e 
co

ns
is

ti
ng

 o
f 

si
x 

m
od

ul
es

 o
f s

oc
ia

l s
up

po
rt

, s
el

f-
ta

lk
,

re
la

xa
ti

on
, i

de
nt

ify
in

g 
tr

au
m

a 
tr

ig
ge

rs
, 

un
he

lp
fu

l c
op

in
g 

m
ec

ha
ni

sm
s,

 a
nd

 
pr

of
es

si
on

al
 h

el
p.

 (2
) W

ai
t-

lis
t 

co
nt

ro
l 

gr
ou

p:
 p

ar
ti

ci
pa

nt
s 

di
d 

no
t 

re
ce

iv
e 

an
y 

tr
ea

tm
en

t 
fo

r 
1 

m
on

th
 b

ef
or

e 
re

ce
iv

in
g 

th
e 

sa
m

e 
in

te
rv

en
ti

on
 a

s 
th

e 
on

lin
e 

in
te

rv
en

ti
on

 g
ro

up
. 

Ya
ng

 e
t 

al
 

20
19

 
D

ep
re

ss
io

n 
(P

H
Q

-9
) a

nd
 

an
xi

et
y 

(G
A

D
-7

) 

Ch
in

a 
H

os
pi

ta
l s

am
pl

e 
Pa

ti
en

ts
 w

it
h 

a 
PH

Q
-9

 s
co

re
 o

f >
4 

or
 G

A
D

-7
 s

co
re

 o
f 

>4

N
on

e 
(1

) O
nl

in
e 

in
te

rv
en

ti
on

 g
ro

up
:

52
 fe

m
al

e 
pa

rt
ic

ip
an

ts
 w

it
h 

a 
m

ea
n 

ag
e 

of
 3

1·
3 

ye
ar

s 
(S

D
 5

·0
).

 (2
) 

Tr
ea

tm
en

t 
as

 u
su

al
 

gr
ou

p:
 5

0 
fe

m
al

e 
pa

rt
ic

ip
an

ts
 w

it
h 

a 
m

ea
n 

ag
e 

of
 3

0·
4 

ye
ar

s 
(S

D
 3

·9
).

 

(1
) O

nl
in

e 
in

te
rv

en
ti

on
 g

ro
up

: 
pa

rt
ic

ip
an

ts
 u

nd
er

w
en

t 
an

 8
-w

ee
k 

m
in

df
ul

ne
ss

 in
te

rv
en

ti
on

 p
ro

gr
am

m
e 

do
ne

 o
n 

th
e 

W
eC

ha
t 

pl
at

fo
rm

; t
he

 
pr

og
ra

m
m

e 
in

cl
ud

ed
 t

he
or

et
ic

al
 

gu
id

an
ce

 a
nd

 m
ed

it
at

io
n 

pr
ac

ti
ce

 a
s 

pr
im

ar
y 

pa
rt

s.
 (2

) T
re

at
m

en
t 

as
 u

su
al

 
gr

ou
p:

 p
ar

ti
ci

pa
nt

s 
re

ce
iv

ed
 

an
te

pa
rt

um
 h

ea
lt

h 
ed

uc
at

io
n 

re
la

te
d 

to
 c

hi
ld

bi
rt

h,
 b

re
as

tf
ee

di
ng

, n
ut

ri
ti

on
,

an
d 

pa
re

nt
in

g,
 e

m
ot

io
n 

m
an

ag
em

en
t 

sk
ill

s 
th

ro
ug

h 
le

ct
ur

es
, a

nd
 

ps
yc

ho
ed

uc
at

io
n 

on
 d

ep
re

ss
io

n 
an

d 
an

xi
et

y.
 

76 



St
ud

y 
Ou

tc
om

e 
(m

ea
su

re
) 

Lo
ca

tio
n 

Po
pu

la
tio

n 
In

clu
sio

n 
cr

ite
ria

 
Fo

llo
w

-u
p 

St
ud

y 
gr

ou
ps

 
In

te
rv

en
tio

n 
de

ta
ils

 

Zh
u 

et
 a

l 
20

18
 

Su
bs

ta
nc

e 
us

e 
(D

SM
-5

 c
lin

ic
al

 
in

te
rv

ie
w

) 

Ch
in

a 
Co

m
m

un
it

y 
sa

m
pl

e 
M

et
 D

SM
-5

 
di

ag
no

si
s 

cr
it

er
ia

 
fo

r 
m

od
er

at
e 

or
 

se
ve

re
 

m
et

ha
m

ph
et

am
in

e 
us

e 
di

so
rd

er
, a

nd
 

no
 c

ur
re

nt
 u

se
 o

f 
m

et
ha

m
ph

et
am

in
e 

or
 a

ny
 o

th
er

 
su

bs
ta

nc
es

 (e
xc

ep
t 

ni
co

ti
ne

) f
or

 a
t 

le
as

t 
7 

da
ys

 

N
on

e 
(1

) O
nl

in
e 

in
te

rv
en

ti
on

 p
lu

s 
tr

ea
tm

en
t 

as
 u

su
al

 
gr

ou
p:

 2
0 

m
al

e 
pa

rt
ic

ip
an

ts
 w

it
h 

a 
m

ea
n 

ag
e 

of
 3

2·
7 

ye
ar

s 
(S

D
 5

·3
).

 (2
) 

Tr
ea

tm
en

t 
as

 u
su

al
gr

ou
p:

 2
0 

m
al

e 
pa

rt
ic

ip
an

ts
 w

it
h 

a 
m

ea
n 

ag
e 

of
 3

5·
1 

(S
D

 8
·0

).
 

(1
) O

nl
in

e 
in

te
rv

en
ti

on
 p

lu
s 

tr
ea

tm
en

t 
as

 u
su

al
 g

ro
up

: t
he

 C
CA

T 
ap

p 
co

ns
is

te
d 

of
 fo

ur
 c

og
ni

ti
ve

 t
ra

in
in

g 
ta

sk
s,

 
in

cl
ud

in
g 

tw
o 

w
or

ki
ng

 m
em

or
y 

tr
ai

ni
ng

ta
sk

s,
 a

nd
 t

w
o 

m
et

ha
m

ph
et

am
in

e-
re

la
te

d 
at

te
nt

io
n 

bi
as

 c
on

tr
ol

 t
ra

in
in

g 
ta

sk
s;

 t
he

 t
ra

in
in

g 
pr

og
ra

m
m

e 
la

st
ed

 
fo

r 
4 

w
ee

ks
 (2

0 
se

ss
io

ns
);

 p
ar

ti
ci

pa
nt

s 
al

so
 r

ec
ei

ve
d 

de
to

xi
fic

at
io

n 
tr

ea
tm

en
t.

 
(2

) T
re

at
m

en
t 

as
 u

su
al

 g
ro

up
: 

pa
rt

ic
ip

an
ts

 r
ec

ei
ve

d 
re

gu
la

r 
de

to
xi

fic
at

io
n 

tr
ea

tm
en

t 
in

 d
ru

g
re

ha
bi

lit
at

io
n 

ce
nt

re
s.

 

N
ot

es
: 

PH
Q

-9
=P

at
ie

nt
 H

ea
lt

h 
Q

ue
st

io
nn

ai
re

-9
. 

SC
ID

-5
=S

tr
uc

tu
re

d 
Cl

in
ic

al
 I

nt
er

vi
ew

 f
or

 D
SM

-5
. 

BD
I-

II=
Be

ck
 D

ep
re

ss
io

n 
In

ve
nt

or
y-

II.
 A

SS
IS

T=
A

lc
oh

ol
, 

Sm
ok

in
g,

 a
nd

 S
ub

st
an

ce
 

In
vo

lv
em

en
t 

Sc
re

en
in

g 
Te

st
. 

A
SS

IS
T/

M
BI

c=
A

lc
oh

ol
, 

Sm
ok

in
g 

an
d 

Su
bs

ta
nc

e 
In

vo
lv

em
en

t 
Sc

re
en

in
g 

Te
st

-M
ot

iv
at

io
na

l 
Br

ie
f 

In
te

rv
en

ti
on

 b
y 

co
m

pu
te

r.
 P

A
N

SS
=P

os
it

iv
e 

an
d 

N
eg

at
iv

e 
Sy

nd
ro

m
e 

Sc
al

e.
 C

D
S=

Ca
lg

ar
y 

D
ep

re
ss

io
n 

Sc
al

e.
 S

RS
-P

TS
D

=S
el

f-
Ra

ti
ng

 S
ca

le
 fo

r p
os

t-
tr

au
m

at
ic

 s
tr

es
s 

di
so

rd
er

. C
ES

-D
=C

en
tr

e 
of

 E
pi

de
m

io
lo

gy
 S

ca
le

-D
ep

re
ss

io
n.

 H
SC

L=
H

op
ki

ns
 S

ym
pt

om
 

Ch
ec

kl
is

t.
 P

D
S=

Po
st

-t
ra

um
at

ic
 S

tr
es

s 
D

ia
gn

os
ti

c 
Sc

al
e.

 C
BT

=C
og

ni
ti

ve
 B

eh
av

io
ur

al
 T

he
ra

py
. A

U
D

IT
=A

lc
oh

ol
 U

se
 D

is
or

de
rs

 Id
en

ti
fic

at
io

n 
Te

st
. Y

D
Q

=Y
ou

ng
's

 D
ia

gn
os

ti
c 

Q
ue

st
io

nn
ai

re
. 

H
O

SC
=H

ea
lt

hy
 O

nl
in

e 
Se

lf-
he

lp
in

g 
Ce

nt
re

. 
Se

lf-
EA

R=
Se

lf-
Em

po
w

er
m

en
t-

A
ff

ir
m

at
io

n-
Re

la
xa

ti
on

. 
LS

A
S-

SR
=L

ie
bo

w
it

z 
So

ci
al

 A
nx

ie
ty

 S
ca

le
-S

el
f 

Re
po

rt
 v

er
si

on
. 

SP
IN

=S
oc

ia
l 

Ph
ob

ia
 

In
ve

nt
or

y.
 S

A
D

=s
oc

ia
l 

an
xi

et
y 

di
so

rd
er

. 
SP

SQ
=S

oc
ia

l 
Ph

ob
ia

 S
cr

ee
ni

ng
 Q

ue
st

io
nn

ai
re

. 
BA

I=
Be

ck
 A

nx
ie

ty
 I

nv
en

to
ry

. 
G

A
D

=G
en

er
al

is
ed

 A
nx

ie
ty

 D
is

or
de

r 
Sc

al
e.

 C
CA

T=
Co

m
pu

te
ri

se
d 

Co
gn

it
iv

e 
A

dd
ic

ti
on

 T
he

ra
p

77 



78 

3 
Table 2: Subgroup analysis of digital psychological interventions compared with control 
groups 

Subgroup n g[95%CI] I2(%) [95%CI] p 
Psychological symptoms 0·221 

Anxiety 4 0.81[0.48, 1.14] 59% [0, 86] 
Depression 14 0.57[0.41, 0.73] 53% [15, 75] 
PTSD 3 0.8[0.6, 1] 0% [0, 88] 
Substance use 7 0.53[0.18, 0.88] 77% [52, 89] 

Intervention format 0·722 
APP 6 0.67[0.46, 0.88] 37% [0, 75] 
Web 10 0.59[0.35, 0.83] 84% [73, 91] 
Others 6 0.56[0.32, 0.8] 78% [60, 87] 

Control group 0·137 
Active control 4 0.43[0.23, 0.64] 22% [0, 88] 
TAU 8 0.54[0.35, 0.73] 54% [0, 79] 
WLC/Assessment 
only 

10 0.72[0.45, 0.97] 84% [72, 91] 

Theoretical orientation of intervention 0·891 
Behavior theory 6 0.59[0.28, 0.9] 83% [64, 92] 
Cognitive theory 15 0.61[0.45, 0.77] 64% [37, 79] 
Problem-solving 1 NA NA 

Missing values analysis 0·74 
Complete case 6 0.52[0.2, 0.84] 53% [0, 81] 
ITT 11 0.65[0.5, 0.81] 63% [30, 81] 
Nr 5 0.57[0.16, 0.98] 85% [66, 93] 

Presence of guidance 0·998 
No 8 0.6[0.35, 0.86] 77% [55, 89] 
Yes 14 0.61[0.43, 0.78] 67% [43, 81] 

Recruitment setting 0·54 
Community 8 0.69[0.51, 0.86] 57% [6, 80] 
Hospital 8 0.55[0.35, 0.74] 57% [7, 81] 
University 5 0.72[0.25, 1.2] 76% [41, 90] 
Nightclubs 1 NA NA 

Region 0·983 
Asian 13 0.64[0.5, 0.78] 57% [21, 77] 
Latin America 4 0.58[-0.02, 1.19] 88% [73, 95] 
Multisite 2 NA NA 
Others 3 0.63[0.14, 1.11] 73% [11, 92] 

Quality of study 0·484 
High 10 0.66[0.48, 0.84] 58% [15, 79] 
Other 12 0.56[0.33, 0.79] 78% [61, 87] 

Diagnosis at baseline 0·812 
Yes 6 0.57[0.28, 0.86] 7% [29, 87] 
No 16 0.61[0.44, 0.79] 76% [61, 85] 

Note: NA = not available; 
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Abstract 

Background:  

University students in China are vulnerable to depression with a high estimated prevalence. 

However, it is currently unknown which types of psychological interventions are being 

delivered to treat depression in this population and whether they are effective. Therefore, 

a systematic review was conducted to examine the types and effects of psychological 

interventions on depression amongst Chinese university students.  

Methods:  

We searched records in English databases (PubMed, PsychINFO, Cochrane, and Embase) 

and Chinese databases (Weipu, Wanfang, CNKI) published up to January 2019.  

Results:  

From 2,739 records, we identified 39 randomized controlled trails (RCT) and 54 non-RCT 

articles. A range of psychological interventions were identified including cognitive 

behaviour therapy (CBT), interpersonal therapy (IPT), as well as some local interventions. 

Hedge’s g pooled effect size of 23 comparisons from 21 RCTs (N =858) compared to a control 

group (e.g., waitlist, assessment only, treatment as usual, placebo; N = 802) was 1.08 (95% 

CI: 0.72 to 1.45). Heterogeneity was moderate with I2 = 47 (95%CI: 14 to 68). Three RCTs 

had low risk of bias. Publication bias was present. The effect sizes pooled from 10 RCTs 

comparing different interventions were not significant.  

Limitations:  

In addition to potential publication bias, high risk of bias of inclusions limited interpretation 

of the results. 

Conclusions:  

Collectively, there is evidence that psychological interventions for depression in Chinese 

university students are effective as compared to control groups, although the effects merit 

further examination by research of higher quality. Innovations in treatment delivery could 

facilitate wider dissemination of evidence-based interventions. 
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Introduction 

Depression is a prevalent mental health condition predicted to be the leading cause of 

disease burden by 2020 (Ferrari et al., 2013). It is characterised by loss of interest or pleasure 

in daily activities and depressed mood. Along with other cognitive and somatic symptoms, 

depression can cause significant distress and have impact on multiple aspects of individuals’ 

life (Marcus et al., 2012).  

One population that might be particularly vulnerable is university students (Auerbach 

et al., 2018). University students are in a period of life in which they grow from adolescents 

to adults denoted as ‘‘emerging adulthood’’ (Arnett, 2000), during which adolescents 

explore their identities and possible directions in life, and slowly come into contact with 

their future responsibilities. During this crucial stage, university students can experience 

substantial stress due to academic pressures, interpersonal relationships, and 

preoccupation with post-graduation life (Bayram and Bilgel, 2008). On top of their regular 

academic demands, university students have to cope with challenges connected to the 

development of an autonomous personal life both in psychological and psychosocial 

domains. These accumulated stresses could jeopardize the mental health status of this 

group and increase the likelihood of depression. 

Depression can be detrimental to the college students’ life in many aspects including 

their physical and emotional health (Bardone et al., 1998; Hare et al., 2014), relationship 

dysfunction (Kerr and Capaldi, 2011), academic achievement (Hysenbegasi et al., 2005), and 

can be a contributing factor that leads to suicide (Wang et al., 2014). Furthermore, 

depression in the early adulthood is associated with far-reaching adverse outcomes in later 

adulthood like labour market marginalization, and persistent physical health problems (Li et 

al., 2014; Scott et al., 2016). 

Evidence supports the high prevalence of depression in this population. From a large-

scaled survey among the university students worldwide, 18.5% had major depression 

episodes in the last 12 months, which was higher than the 12-month prevalence in general 

young adults aged 18-25 years old (9.6%) (Auerbach et al., 2016; Mojtabai et al., 2016). A 

recent meta-analysis concluded that around 30% of college students worldwide report 

depressive symptoms (Ibrahim et al., 2013). In China, with the large increases of college 

enrolment, around 28 million students are on campus now (China Health and Family 

Planning Statistics Yearbook, 2018). Recent epidemiology data from a meta-analysis of 

prevalence in China revealed that the occurrence of depressive symptoms in university 
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students was also in a parallel level with point prevalence around 24% (Lei et al., 2016). 

Depression among Chinese university students has become a salient problem, 

emphasizing the necessity to examine factors that are uniquely related to depression in this 

population, and to provide suitable interventions to mitigate depression symptoms among 

university students (Evans-Lacko and Thornicroft, 2019; Parker et al., 2001). With the 

increasing awareness of the depression prevalence in Chinese students, professional 

counselling centers situated inside the campus have become a standard configuration in 

Chinese universities and more studies on psychological interventions have been done in this 

group. However, these centres offer psychological interventions that vary in theoretical 

orientation and format and are not necessarily aligned with evidence-based interventions 

recommended in Western clinical guidelines, such as the National Institute for Health and 

Care Excellence (NICE; Middleton et al., 2005). For example, Zhongyong psychoeducation 

(which has roots in traditional Chinese philosophy) is concurrently delivered alongside 

evidence-based psychotherapies such as cognitive behavior therapy (CBT) in some Chinese 

universities (Cui et al., 2016; Yang et al., 2016). The effectiveness of the combination of 

these interventions still remains unclear. 

Previous reviews focused on interventions delivered in low and middle-income 

countries have identified several randomized controlled trials conducted in China. However, 

they did not specifically assess effectiveness amongst university students and only included 

articles in English language (Arjadi et al., 2015; Cuijpers et al., 2018, 2016). Therefore, it is 

currently unknown to what extent different psychological interventions are being 

implemented to treat depression amongst the Chinese university students, and more 

importantly, whether or not they are effective. Thus, in an effort to fill this gap, we 

conducted a systematic review and meta-analysis of RCTs to examine the effectiveness of 

psychological interventions when delivered to university students in China. To provide an 

overview of the different types of psychological interventions being delivered, we also 

conducted a qualitative synthesis of psychological interventions investigated in other types 

of study designs (e.g., pre-post, non-randomized controlled trial, case study). 

Methods 

The current systematic review and meta-analysis was registered on PROSPERO 

(https://www.crd.york.ac.uk/PROSPERO/) with registration number CRD42018088221. The 

Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) were 
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followed (Moher et al., 2009). 

Identification and selection of studies 

A comprehensive search in four international databases (PubMed, PsycINFO, 

Cochrane, and Embase) and three Chinese local academic databases (Weipu, Chinese 

Academic Journals (CNKI), Wanfang) was performed up to December, 2017 and updated in 

January, 2019. The search terms combined Mesh terms and text words (wildcards were 

used if necessary) indicative of (1) depression, (2) intervention, (3) China, and (4) university 

students. The full search string can be found in Appendix 3A of the supplementary material. 

Reference lists of relevant reviews and included articles in the current review were 

examined. The articles citing the included articles were also examined in case of missing 

studies beyond the period in which the initial search was carried out. 

Studies were included eligible if the following criteria were fulfilled: 

a) The primary focus of the psychological intervention should be depression;

b) ‘psychological intervention’ herein was broadly interpreted as any intervention in

which a psychological element was involved according to the description of the

articles;

c) a measure of depressive symptom severity was used as an outcome;

d) only studies with participants from universities situated in the mainland of China,

HongKong, Macau, and Taiwan were included; publications in Chinese or English

were all included.

Unpublished data of any form including dissertations, conference proceedings were 

excluded. When multiple publications with available data from the same study cohort were 

available, the publications with longest period of follow-up length were included. If equal, 

the studies with largest number of total participants were included.  

Covidence (https://www.covidence.org) was used for importing the initially identified 

records from the databases and for removing duplicates. Title/Abstract screening, full text 

screening, and data extraction of records were conducted by two researchers (SZ and ZF) 

independently. Disagreements were resolved with the help of a senior reviewer (AW).  

Data extraction and risk of bias assessment 

The following information was extracted: 

(1) Identification: name of first author, publication year;

(2) Study population: sample size, gender distribution, age, geographical.

(3) Research design: type of research design ((pair-matched, cluster, individual)

random controlled trials, control before-and-after with/without control studies,
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case control study, case series), inclusion/exclusion criteria, intervention details 

(setting, manual/theoretical foundation, guidance and delivery, follow-up length); 

(4) Methodological and Statistical: measure of depression, effect size definition

(including post-test and follow-up data after intervention), incomplete data

handling (per protocol, intent to treat analysis)

If a study met the inclusion criteria but reported insufficient data to calculate effect sizes, 

the corresponding authors were requested to provide the aggregate data. Studies were 

excluded in the available meta-analysis if the data were not provided.  

The Cochrane risk of bias tool was used to assess the quality of the included RCT studies 

(Higgins et al., 2011). The following domains were addressed: random sequence generation, 

allocation concealment, blinding of participants and personnel (participants were not 

aware of what condition they were allocated), blinding of outcome assessment, incomplete 

outcome data, and selective reporting. Two independent researchers (ZF and SZ) assessed 

these domains independently and disagreements were solved with discussion. Each domain 

was rated as ‘+’ (low risk of bias with score 1), ‘?’ (unclear with score 0), ‘-’ (high risk of bias 

with score 0). An article was defined as “high quality” when it scored 60% or more of the 

maximal possible score (max score = 6). In this case, 4 or more indicated low risk of bias (i.e. 

high quality) and lower than 4 indicated high risk of bias (low quality). Grading of 

Recommendations Assessment, Development and Evaluation (GRADE) systems was 

adopted to evaluate the overall confidence of the included studies in the available meta-

analysis. 

Analyses 

Comprehensive Meta-Analysis software (CMA, Version 3; Borenstein et al., 2013) was 

used to calculate the pooled effect sizes on post-intervention comparisons between 

intervention and control groups if enough randomized controlled trials could be retrieved. 

We calculated effect sizes (Hedges’ g) for each comparison between a psychological 

intervention and a comparison group. In case of more than one depression measure, the 

outcomes of different measures were combined within the study via the calculation in CMA, 

so that each study contributed one effect size to the overall analysis. Number-needed-to-

treat (NNT) was calculated to facilitate clinical interpretation of the effect size (Preti, 2015). 

The NNT indicates how many patients should receive the treatment to have one more 

positive outcome than the comparison group.  

If applicable, two meta-analyses were conducted according to the type of comparison 

group. We categorized the comparison group into two primary types: control group 
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(including treatment as usual, assessment only, waitlist, other non-psychological treatment, 

and active control) and other psychological/medication intervention group. 

Because we expected considerable heterogeneity (variation in study outcomes 

between studies), we a priori chose a random effects pooling model in all analyses 

(Borenstein et al., 2009). We analysed the effect sizes at post-intervention and excluded 

the follow-up results since not all studies had a follow-up assessment, and the follow-up 

periods differed extensively between studies. To assess heterogeneity, Q-statistics were 

calculated to indicate distribution of effect sizes and systematic differences between 

studies (Higgins and Thompson, 2002). The I2 was calculated to describe the proportion of 

total variation across studies caused by heterogeneity in effect size. In general, 

heterogeneity is categorized at 25% (low), 50% (moderate), and 75% (high) (Higgins et al., 

2003). We calculated 95% confidence intervals around I2 in accordance with the formula of 

(Borenstein et al., 2011). If the I2 is larger than 50%, subgroup analysis or meta-regression 

is recommended to investigate possible explanations of the variance. Subgroup analyses 

based on the risk of bias, type of intervention, type of control group, theoretical framework, 

type of guidance, intensity of intervention were performed if at least three studies could be 

included in each subgroup as a prerequisite. 

In the cases with multiple comparison (in which one psychological intervention was 

compared with two or more control groups), to avoid the inflation of the possibility of an 

artificial reduction of heterogeneity and the further impact on the pooled effect size (ES), 

sensitivity analyse were conducted by including only 1 ES from this study.  

Sensitivity analyses were also performed to examine the effect of outliers (95% CI of 

the effect size did not overlap with the 95% CI of the pooled effect size) and to investigate 

whether risk of bias affected the pooled effect sizes. To examine potential publication bias, 

we inspected the funnel plot and tested its asymmetry with Egger’s test (Egger et al., 1997). 

Duval and Tweedie’s trim and fill procedure was implemented to estimate the overall effect 

size accounted for publication bias (Duval and Tweedie, 2000).  

Qualitative synthesis  
For each intervention implemented in the Chinese universities, we determined the 

following features: the psychotherapeutic orientation (CBT, psychodynamic intervention, 

interpersonal therapy (IPT), Zhongyong psychoeducation, etc.), the format to deliver the 

intervention (individual, group, self-help, blended, etc), the quality of the intervention 

(manual based, delivered by professionals), and cultural ingredients’ involvements. A 

qualitative synthesis based on these features was also conducted.
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Results
Selection and inclusion of studies 

A total of 5,029 records were identified in the search. After removal of duplicates, the 

Titles and Abstracts of 2,739 articles were screened for eligibility. Full texts of 762 articles 

were retrieved. A total of 93 articles were included in this systematic review (see Figure 1 

for flow diagram). The major reasons for exclusion were that the identified articles were not 

original research studies (k = 196), did not include a psychological intervention (k = 160), or 

focused on a different study population (e.g., children, adolescents, elderly group, 

unselected population etc.; k = 199). Of the retrieved 93 articles with 92 studies (Li et al., 

2006 a,b included same cohort), 39 were randomized controlled trials (RCT), 10 were non-

randomized controlled trials with parallel groups, 14 were pre-post treatment design 

without a control group, and 30 were case series. RCTs with available data (28 studies) were 

included in the meta-analysis. All 92 studies were included in the qualitative synthesis. 

Selected characteristic of each of the included studies is reported in the Appendix 3B. An 

overview of the characteristics of the included RCTs is reported in Table 1.  

Characteristics of included RCTs 

The 39 studies included a total of 2,887 participants (N =1,462 in the intervention 

group and N=1,421 in the control group) who completed the baseline measurement of 

depression and 2,798 (N= 1,405 in the intervention group and N =1,393 in the control group) 

participants who completed post-intervention measures. The follow-up time period varied 

(8 studies ≤3 months, 6 studies ≥6 months) and 26 studies did not include any follow-up.  

Twenty-nine studies (21 with data available to calculate effect sizes) compared a 

psychological intervention to a control group (e.g., treatment as usual, assessment only, 

waitlist, placebo) and ten studies (seven with available data) compared a psychological 

intervention to another active psychological/medical treatment (e.g., CBA vs. ACT, 

psychological intervention vs. medicine for depression). Most studies recruited from a 

university setting (k=34) whereas four studies recruited from a hospital setting and one from 

a mental health centre. CBT was referred to as the most commonly adopted intervention in 

the included studies (k=13). The number of intervention sessions ranged from 5 to 20. Most 

interventions used a group format (k=28). The quality of the included studies was far from 

optimal. Only four studies met at least 4 quality criteria (scored as low risk of bias) and 

characteristics of risk of bias for all RCT studies can be found in Appendix 3C.  

Psychological intervention, compared with control groups 

The overall effect (Hedges’ g) of psychological interventions compared with a control
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Figure 1 Flow diagram of systematic review 
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group in 21 studies with 23 comparisons was 1.08 (95% CI: 0.72 to 1.45), which corresponds 

to a NNT of 1.8. Heterogeneity was moderate with I2 as 47% (95%CI: 14-68). Effect sizes and 

95% confidence intervals of each comparison were presented in the forest plot in Figure 2. 

In this meta-analysis, we included two studies (Yang et al., 2015; Cui et al., 2016) with 

multiple comparisons. We first included only the comparison with the largest ES and then 

we conducted another analysis by only including the smallest ES. The resulting ESs were 

comparable with the ones found in the overall analyses (see Table 2). Heterogeneity 

remained moderate (both I2 were 47%). 

Eight comparisons were potential outliers (Cui et al., 2016; Guan et al., 2014; Xiao et 

al., 2017; Liang, 2018; Liu et al., 2018; Jiang, 2014; Wang et al., 2016; Chen and Guo, 2016). 

After exclusion of these outliers, the pooled Hedges’ g was 0.99 (95% CI: 0.74-1.26; 

NNT=1.94) with low heterogeneity as I2 =17 (95% CI: 0-54).  

Visual inspection of the funnel plot, as well as Egger’s regression intercept (p <0.001) 

indicated possible publication bias, although Duval and Tweedie’s trim and fill procedure 

suggested otherwise (studies needed to be trimmed = 0; overall ES required no adjustment). 

With the evaluation of GRADE system, the overall effect size can be interpreted with high 

levels of confidence. Several subgroup analyses were conducted based on key 

characteristics of the study (e.g., theory of intervention, guidance of treatment, format of 

intervention, outcome measures, geographic region, language of publication, baseline 

depression). The results are shown in Table 2. We found that the type of control group was 

significantly associated with the effect size (p=0.039). Comparisons between the 

psychological intervention condition and the ‘no intervention’ condition (including 

assessment only and waitlist) yielded a higher effect size (Hedges’ g =1.38, 95% CI: 0.89 to 

1.87) than comparisons between the psychological intervention condition and the ‘usual 

care/active control’ condition (Hedges’ g = 0.56, 95%CI: 0.08 to 1.05). No other significant 

differences based on the study characteristics were observed.  

Psychological intervention, compared with other interventions 
There were ten studies with 12 comparisons of one type of psychological intervention 

against another psychological/medical intervention for depression. Specifically, three 

compared a psychological intervention plus physical exercise to another psychological 

intervention, five compared a psychological intervention plus medicine to medical 

treatment, one compared a psychological intervention plus acupuncture to another 

psychological intervention, and three compared two different psychological interventions 

(i.e., ACT vs. CBT, Psychodynamic group therapy vs. Problem solving group therapy, and DBT 
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vs. CBT).  

Table 2 Subgroup analysis based on study characteristics (among studies compared with 

control groups) 
N Hedge's g 95% CI p value 

Control group p = 0.019 

Assessment only/WLC 15 1.38 0.89 1.87 

Placebo/TAU 8 0.56 0.08 1.05 

Outcome measures p = 0.798 

BDI 7 1.18 0.33 2.04 

SDS 12 1.06 0.59 1.52 

Region p = 0.36 

South 10 1.13 0.73 1.54 

North 7 1.52 0.79 2.27 

Theory based intervention 

Yes 20 1.07 0.64 1.50 p = 0.168 

CBT (including third wave) 11 0.94 0.47 1.40 p <0.001 

Others 9 1.74 0.69 2.78 

No    1 0.57 -0.22 1.36 p = 0.155 

Guidance of intervention p = 0.859 

Professional 12 1.21 0.59 1.81 

Non-professional/NA 9 1.29 0.57 2.01 

Format of intervention p = 0.882 

Group 15 1.25 0.81 1.69 

Others  
(individual, combined, self-
help) 

6 1.17 0.14 2.19 

Language of article p = 0.272 

Chinese 15 1.38 0.75 2.01 

English 6 0.95 0.53 1.38 

Quality p = 0.578 

High 3 1.00 0.72 1.28 

Low 18 1.15 0.71 1.60 

Note: ES, effect size; CBT, cognitive behaviour therapy; BDI, Beck Depression Inventory-I, II; SDS, Self-Rating 
Depression Scale; NA, not available; WLC, waiting list control; TAU, treatment as usual. 

Given the number of each type of comparisons were limited and data were available 

from only seven studies, explorative analysis based on these seven studies with two types 



Psychological interventions on depression in Chinese universities 

99 

of comparisons (psychological intervention combined with medicine compared to medicine, 

psychological intervention combined with physical exercise compared with psychological 

intervention) were conducted (see Figure 3). Results revealed that the overall effect sizes 

pooled from both comparisons (Hedges’ g = 0.52 with 95% CI: -0.58 to 1.63; Hedges’ g = -

0.11 with 95% CI: -2.42 to 2.40) were not significant with zero in their confidence intervals, 

which indicated combination of interventions were no better than singular intervention in 

the current review. 

Figure 3 Forest plot of effect sizes from randomized controlled trials of psychological 

interventions for depression in university students in China (compared with medicine or 

other psychological intervention 

Qualitative Synthesis 

Several types of studies (e.g., non-randomized controlled trials, pre-post studies, case 

study) were also identified. This section provides a qualitative summary of the theoretical 

orientations of the psychological interventions delivered, irrespective of study design. The 

other characteristics of the intervention (e.g., format, guidance) are presented in Appendix 

3B.  

Of the total 92 studies, 11 did not report the theoretical orientation of the intervention, 

therefore only the psychological interventions in the remaining 81 studies were synthesized. 

As presented in the supplementary material, psychological interventions based on different 

theories were identified including Cognitive Behavior Therapy (CBT), Psychodynamic 

therapy, Art therapy, Interpersonal therapy, Sand-play, and supportive care. A number of 

psychological interventions were roughly categorized into CBT including traditional CBT 
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based on Beck’s theory (k=17), Solution focused behaviour therapy (SFBT, k=2), 

Mindfulness-based cognitive therapy (MBCT, k=3), Comprehensive self-control training 

(CSCT, k=1), Meta-cognitive therapy (k=1), and Rational emotive behaviour therapy (REBT, 

k=5). In the 81 studies implementing intervention with theoretical basis, CBT was reported 

in 29 studies. 

The second category of intervention frequently delivered was a blended intervention 

(15/81 studies), which combined different types of interventions (e.g. cognitive therapy 

combined with medication, cognitive therapy combined with interpersonal therapy). 

Specifically, cognitive therapy was identified as the primary intervention within these 

integrations (k=7). Art therapy including music therapy and painting therapy (8 studies), and 

supportive care (6 studies) were identified as the third and fourth frequently implemented 

interventions. Supportive care included basic therapeutic skills (e.g. sympathy, listening, 

etc.). Other psychological interventions of minority were identified as positive psychology 

(k=5), bibliotherapy (k=5), interpersonal therapy (k=3), Morita therapy (k=1), 

psychodynamic therapy (k=2), sand-play (k=3), narrative therapy (k=1), attention bias 

modification (k=1) and some innovative working frameworks (one with “The Work” by 

Byron Katie, one with Zhongyong psychoeducation). 

Seven studies integrating local Chinese elements in their interventions were identified. 

Among these studies, three integrated Chinese traditional philosophy in the intervention. 

One combined the traditional Chinese physical exercise Taichi with the education of 

philosophy underlying Taichi (i.e. submissive to the nature, to approach to the world in a 

dialectic way). The other one investigated the Zhongyong Thinking (Doctrine of the Mean) 

rooted in Confucian Culture in the intervention on mild depression. Two studies combined 

acupuncture with psychological interventions in their treatment on depression. In the other 

two studies, music therapy based on Chinese Five-element music (water, fire, wood, metal, 

and earth, which represent the transformation of everything in the universe) were 

implemented to diminish depression.   

Discussion 
In the current systematic review, we aimed to examine the effect of psychological 

interventions for depression delivered to local Chinese university students. When 

comparing all psychological interventions to the control groups (assessment only, waitlist, 

care-as-usual/placebo; 21 studies), the overall effect size and corresponding NNT (Hedges’ 

g = 1.08; 95% CI: 0.72 to 1.45; NNT=1.8) collectively indicated the potential clinical relevance 

of such psychological interventions. This overall effect size is comparable to that reported 
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in the psychological intervention studies in low-and-middle income countries (Hedges’ 

g=1.10, 95% CI: 0.91 to 1.30) (Cuijpers et al., 2018), but is higher than that based on Western 

samples (g=0.60, 95%CI: 0.55 to 0.64) (Cuijpers et al., 2018). Researchers suggest that this 

discrepancy could be related to differences in the use of control groups across countries 

(Cuijpers et al., 2018). For example, in Western societies the term ‘usual-care’ often implies 

some standard level of care, whereas, in the case of the current review and other studies 

conducted in low-and-middle income countries, the term more often means ‘no care’ 

(Cuijpers et al., 2011). In the current meta-analysis, the control group comprised of 

‘assessment only’ represented a large portion of the control group, therefore the observed 

effect may have been inflated by this contrast. Additionally, some of the included studies 

were rated as being of low quality, which could also have inflated the observed effect size. 

Therefore, caution is warranted when interpreting the overall effect size. 

In terms of the specific psychological interventions studied in university students in 

China, cognitive behaviour therapy was identified as the most common type of intervention 

(36%). This could be due to pragmatic issues relating to the requirement of psychological 

service delivery as structured and time limited under the university setting, which in 

alignment with the nature of CBT. It is of note that in the current review the delivery of CBT 

was generally of lower intensity (normally 6-8 group sessions) compared to the delivery of 

the other types of interventions (normally more than 8 sessions). Nevertheless, CBT did not 

produce differential results when compared to the other psychological interventions (e.g. 

IPT, psychodynamic therapy etc.) relative to control groups which is in line with the findings 

of previous meta-analysis (Cuijpers et al., 2011). As such, it implicated a potentially 

important step forward in further dissemination of CBT in Chinese universities. However, 

the limited data precluded a full analysis of potential moderators (e.g., treatment 

length/intensity, specific theoretical orientation), therefore these limitations need to be 

taken into account when considering the lack of difference in outcomes amongst the 

interventions based on varied theories.  

A range of psychological interventions based on well-known theoretical classes such as 

CBT, psychodynamic therapy, and IPT were identified, as well as others like sand-play, 

bibliotherapy and art therapy. Whereas many of the psychological interventions delivered 

were drawn from Western culture, several interventions adopted local cultural elements, 

particularly the perspective of body-mind unification of Chinese tradition. This 

demonstrated an attempt to integrate empirically supported techniques in Western 

countries with local Chinese culture.  
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The current systematic review aimed to address this issue by taking an inclusive 

approach to the search process. By including studies published in both English and Chinese 

databases, we were able to examine efficacy data based on 21 available RCTs. However, the 

limited number of total inclusions prevented us from conducting a more fine-grained 

analysis based on cultural factors (e.g., comparing interventions based exclusively on 

Chinese culture compared with Western interventions). Interpretation of the results 

requires cautions due to the exclusive reliance on self-report measures, and high risk of bias 

(which indicated low quality) of the included studies.    

Taken together, our meta-analysis provides evidence for the efficacy of psychological 

interventions for treating depressive symptomatology in Chinese students, even when some 

of these interventions deviate from the prototypical ‘Western’ approach to psychological 

wellbeing. The findings call for efforts for more studies of high quality to confirm the current 

findings in order to facilitate the dissemination of evidence-based psychological 

interventions. Innovative methods like Internet and mobile application could also be 

considered to provide efficient ways to address the large demand for psychological services 

in such a densely populated country. In addition, investigation of therapeutic components 

of traditional Chinese approaches could benefit the intervention in a culturally sensitive 

manner. 
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Abstract 

Background: Behavioral activation is an effective treatment for depression that is theorized 

to facilitate structured increases in enjoyable activities that increase opportunities for 

contact with positive reinforcement; to date, however, only few mechanistic studies 

focused on a standalone intervention.  

Method: Interventions using internet-based behavioral activation or psychoeducation were 

compared based on data from a randomized-controlled trial of 313 patients with major 

depressive disorder. Activation level and depression were measured fortnightly (baseline, 

weeks 2, 4, 6, 8, 10), using the Patient Health Questionnaire-9 and the Behavioral Activation 

for Depression Scale-Short Form, respectively. Analysis was performed to determine if a 

change in activation level mediated treatment effectiveness.  

Results: Latent growth modeling showed that internet-based behavioral activation 

treatment significantly reduced depressive symptoms from baseline to the end of 

treatment (standardized coefficient = −0.13, p = 0.017) by increasing the rate of growth in 

the activation level (mediated effect estimate = −0.17, 95% CI: −0.27 to −0.07). Results from 

mixed effects and simplex models showed that it took 4 weeks before mediation occurred 

(i.e., a significant change in activation that led to a reduction in depressive symptoms). 

Conclusion: Activation level likely mediated the therapeutic effect of behavioral activation 

on depression in our intervention. This finding may be of significant value to clinicians and 

depressed individuals who should anticipate a 4-week window before seeing a prominent 

change in activation level and a 6-week window before depressive symptomatology 

reduces. Future research must consolidate our findings on how behavioral activation works 

and when mediation occurs.



110 

5 
Introduction 

Depression is a prevalent and disabling mental health condition characterized by 

sadness and lack of interest (American Psychiatry Association, 2015). Behavioral activation 

is well-established as an effective treatment (Cuijpers, Straten, & Warmerdam, 2007; Stein, 

Carl, Cuijpers, Karyotaki, & Smits, 2020) and as a standalone therapy in relevant clinical 

guidelines (National Collaborating Centre for Mental Health (UK), 2010). It is also 

considered a cost-effective therapy that can be delivered easily and disseminated in a range 

of formats (Arjadi et al., 2018; Carlbring et al., 2013). However, more research is needed to 

clarify uncertainties about how behavioral activation exerts its clinical effects (Janssen et 

al., 2020). 

Rooted in behavioral frameworks, the theory underpinning behavioral activation 

conceptualizes depression as the result of low levels of (response-contingent) positive 

reinforcement: the consequences of environmental interaction that increase the likelihood 

of a given behavior (Ferster, 1973, 1981; Lazarus, 1972; Lewinsohn, 1974). The theory posits 

that a lack of this positive reinforcement can result in decreased behavioral activation or 

withdrawal from the environment, which precipitates depression (Manos, Kanter, & Busch, 

2010). Therefore, actively engaging in behavioral activation can help to break the negative 

cycle of depression by promoting meaningful and adaptive engagement in life (Martell, 

Dimidjian, & Herman-Dunn, 2013). This strong theoretical basis allows for changes in levels 

of activation and avoidance (i.e., the activation level) to be evaluated as the hypothesized 

mediator of change in depressive symptoms during treatment (Curry & Meyer, 2016). 

However, two research gaps remain. First, contrasting starkly with research into cognitive 

processes, there is limited empirical evidence of activation level as a potential mediator 

(Lemmens, Müller, Arntz, & Huibers, 2016; Moreno-Peral et al., 2020). Second, mediators 

have rarely been examined in randomized-controlled trials (RCTs) of behavioral activation 

as a standalone treatment (Janssen et al., 2020). Further study is needed to correct this lack 

of mechanistic research into mediation processes. 

Most research into behavioral activation has investigated it as a component of 

cognitive behavior therapy (e.g., Luenen, Kraaij, Spinhoven, Wilderjans, & Garnefski, 2019), 

for which the underlying theoretical assumption differs, suggesting instead that behavioral 

change helps to improve symptoms through cognitive restructuring. To date, ten studies 

have examined activation level for the treatment of depression (Dimidjian et al., 2017; 

Forand et al., 2018; Gaynor & Harris, 2008; Luenen et al., 2019; Nasrin, Rimes, Reinecke, 
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Rinck, & Barnhofer, 2017; Richards et al., 2017; Rovner et al., 2014; Santos et al., 2019; 

Silverstein et al., 2018; Weidberg, González-Roz, Garcı'a-Fernández, & Secades-Villa, 2020). 

Among these, four investigated a standalone behavioral activation intervention, producing 

inconsistent results, and none assessed both depression and activation during treatment, 

precluding mediation analyses. The inconsistent findings likely result from clinical 

heterogeneity and a failure to meet specific methodological requirements, such as using an 

RCT design, examining variables of interest longitudinally to assess temporal ordering, and 

being sufficiently large to ensure robust statistical analyses (Curran et al., 2011; Kazdin, 

2007; Lemmens et al., 2016). Studies assessing the activation level as a mediator of 

depression treatment have not complied with all these requirements (Janssen et al., 2020), 

with some adopting small samples (e.g., <40 per trial arm) (Gaynor & Harris, 2008) and 

others using too few repeat observations (e.g., <3) (Richards et al., 2017; Weidberg et al., 

2020) or no control group (e.g., Santos et al., 2019). Thus, adequately powered trials of 

standalone behavioral activation interventions for depression are needed to clarify the 

extent to which the activation level mediates treatment outcomes. 

Our group has previously conducted an RCT for an internet-based intervention 

involving a large sample of patients with major depressive disorder treated by behavioral 

activation under the guidance of lay counselors (intervention) compared with 

psychoeducation (controls) (Arjadi et al., 2018). In that study, we examined activation level 

as the mechanism underlying the treatment effect and concluded that, after 10 weeks, 

patients in the intervention group reported significantly fewer depressive symptoms (effect 

size, 0.24) and had a 50% higher chance of remission than those in the control group. 

Crucially, this study complied fully with the methodological requirements of mechanistic 

research into mediation processes. In the present study, we therefore aimed to use data 

from that study to demonstrate that the activation level mediates the relationship between 

treatment with behavioral activation and improved depression. This was considered 

achievable if we could demonstrate two criteria (Kazdin, 2007; MacKinnon, 2008). First, that 

the treatment condition correlated with changes in the activation level, which in turn, 

correlated with changes in depressive symptoms and was conditional on treatment 

allocation (criterion 1). Second, that the change in activation level produced the change in 

depressive symptoms, and not vice versa (i.e., temporal ordering; criterion 2). 



112 

5 
Methods 

Design 

This study reports on a post-hoc analysis of an earlier two-group RCT of an internet-

based behavioral activation program for patients with major depressive disorders (N = 313). 

Details of the original RCT are reported elsewhere (Arjadi et al., 2018). All assessments were 

completed on the Qualtrics survey platform and administered at baseline and every 2 

weeks thereafter up to the main post-treatment evaluation at week 10 (endpoint), with 

follow-up at 12 and 24 weeks after baseline. For the purposes of the current study, 

depression and activation level were examined fortnightly at baseline and at weeks 2, 4, 6, 

8, and 10. 

Participants and Randomization 

In total, 313 participants were included and randomized into the treatment (n = 159) 

and control (n = 154) groups (see Arjadi et al., 2018, for a detailed flowchart). The baseline 

characteristics we comparable in each group, as presented in Table 1, indicating successful 

randomization. Participants were recruited via online self-referral. Eligible participants 

were aged ≥16 years, scored ≥10 on the Patient Health Questionnaire-9 (PHQ-9), and had a 

principal diagnosis of major depressive disorder or persistent depressive disorder defined 

according to the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition. 

Diagnosis was by semi-structured diagnostic interview (SCID-5) (First et al., 2015). 

Participants with current substance use disorder, current or previous manic or hypomanic 

episodes, psychotic disorder, or acute suicidality were excluded, as were those receiving 

psychological interventions. 

Eligible participants were allocated (1:1) by a research assistant in a random permuted 

block design stratified by sex and depression severity (score 10–14 or ≥15 on the PHQ-9) 

via a web-based program. Current depressive episodes and post-traumatic stress disorder 

were assessed by clinical diagnostic interview conducted by trained clinical interviewers 

who were required to hold at least a bachelor’s degree in psychology. 

Treatments 

Intervention group: Guided Act-and-Feel-Indonesia (GAF-ID). Participants in the 

intervention group received an internet-based behavioral activation intervention (the GAF-

ID) supported by lay counselors. The intervention program was adapted from an online 

intervention for behavioral activation based on Lewinsohn’s (1974) theory of depression. 

The original program was published in Dutch (Doe en Voel; Bockting, van Valen, 2015) and 
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was translated to Bahasa Indonesian. The GAF-ID program was delivered using an online 

platform in eight structured modules delivered weekly. Each module was expected to be 

completed online in 30–45 minutes. The intervention group was guided and supported by 

lay counselors who were supervised by a licensed clinical psychologist. A detailed 

description of the guidance and support is available elsewhere (Arjadi et al., 2018). 

Control group: online psychoeducation. Participants in the control group were given 

access to another online platform from which they could find basic psychoeducation on 

depression and brief tips on coping with depression in general. This information was 

distilled from the psychoeducation module of the GAF-ID program, but no guidance or 

support was provided. 

Demographic information was collected at baseline, including age, gender, ethnicity, 

education (above bachelor/other), living area (urban/other), and socioeconomic class. The 

latter was determined by monthly expenditure in Indonesian rupiah (IDR): low, <1 million; 

middle, 1–5 million; and high, >5 million. In addition, the PHQ-9 and Behavioral Activation 

for Depression Scale-Short Form (BADS-SF) were completed fortnightly. 

Table 1 Descriptive statistics of baseline demographic characteristics 
GAF 
(n = 159)* 

PE 
(n =154)* 

Age (Mean, SD) 24.5 
(4.9) 

24.5 
(5.2) 

Sex 128 125 

Male 31 29 

Current PTSD Yes 22 30 
No 137 124 

Education Above bachelor 89 81 
Others 70 73 

Living area Urban 93 96 
Others 67 58 

Socioeconomic class Low 32 27 
Middle 98 100 
High 29 27 

Ethnicity Java 69 64 
Tionghoa 30 18 
Sunda 21 22 
Others 39 40 

* Note that all patients were in a depressive episode.
Abbreviations: GAF = Guided Act-and-Feel-Indonesia; PE = Psychoeducation; PTSD = post-
traumatic stress disorder; SD = standard deviation.
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Measures 

Patient Health Questionnaire-9 item version. The PHQ-9 is a 9-item self-report 

questionnaire in which participants rate how they felt during the previous two weeks (e.g., 

“Feeling tired or having little energy”). Each question is scored 0 to 3 (0 = not at all, 1 = 

several days, 2 = more than half the days, and 3 = nearly every day). Sum scores range from 

0 to 27, with higher scores representing higher levels of depression. The PHQ-9 has 

acceptable validity and reliability (Carroll et al., 2020), and the Cronbach’s alphas in the 

current study ranged from 0.78 to 0.87 at the different assessments. 

Behavioral Activation for Depression Scale-Short Form. The BADS-SF is a 9-item self-

report questionnaire that measures changes in activation and avoidance in the previous 

week (e.g., “There were certain things I needed to do that I didn’t do”). Each question is 

scored 0 to 6 (0 = Not at all, 6 = Completely). Items 1, 6, 7, and 8 are reverse-coded. Sum 

scores can range from 0 to 54, with higher scores representing higher activation. The 

validity and reliability of BADS-SF have been established (Manos, Kanter, & Luo, 2011), and 

the Cronbach’s alphas in the current study ranged from 0.78 to 0.88 at different 

assessments. 

Data Analysis 

Mixed effects model to compare mean depression and activation levels. Mixed effects 

models were used to inspect how treatment influenced activation level and depression at 

each time point. Baseline and follow-up measures were treated as response variables. 

Missing values were imputed by multiple imputation, including treatment allocation and all 

PHQ-9 and BADS-SF assessments in the predictor matrix. Given that the functional form of 

the mean responses during treatment can be difficult to anticipate, time was specified as a 

class effect in an unstructured manner. The contrasts between treatment groups at each 

time point were obtained by comparing the least squares means of the variables of interest. 

Mixed effect analyses were conducted using the nlme R package (Pinheiro, Bates, DebRoy, 

Sarkar, & R Core Team, 2020), and for multiple imputations, we used the mice R package 

(van Buuren & Groothuis-Oudshoorn, 2011). 

Mediation analyses using latent growth and simplex mediation models. Mediation 

analyses were based on latent growth models to address criterion 1 (MacKinnon, Cheong, 

& Pirlott, 2012) and simplex mediation models to address criterion 2 (Goldsmith et al., 

2018) in a structural equation model framework. 

We refer to the path estimating the relationship between treatment allocation (T) and 

activation level (M) as the a path and refer to the path between activation level and 
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depression (Y) as the b path. The direct effect from treatment allocation to depression is 

noted as the c path, after accounting for M as cʹ. The product of a × b coefficients method 

was used to indicate the indirect effect (Goldsmith et al., 2018). Coefficients were provided 

based on a completely standardized solution, and the confidence intervals of a × b were 

estimated by bootstrapping (1,000 times). A mediated effect was deemed statistically 

significant if the 95% confidence interval (95% CI) did not cross zero. 

Latent growth model analyses were performed in three steps to model the 

relationship between treatment and the growth trajectories of activation and depression 

(Cheong, MacKinnon, & Khoo, 2003). First, to investigate the shape of the growth 

trajectories for depression and activation, unconditional growth models were built. Second, 

to examine if the growth rates of depression and activation differed by treatment condition, 

two conditional models were constructed with the treatment conditions. Third, to assess 

the indirect effect of treatment allocation on the outcome, via the mediator (activation 

level), we combined the two conditional growth models into a parallel process growth 

model. In this, the path coefficients (a, b, c, and cʹ) of the mediation model were estimated 

and the contributions of baseline characteristics as covariates were examined (e.g., sex, 

ethnicity, urban/rural, socioeconomic status, post-traumatic stress disorder, and education 

level). 

A simplex mediation model was then adopted to determine if there was temporal 

ordering. This was achieved by evaluating whether a prior activation level was associated 

with the level of depression at a subsequent measurement. We specified models as either 

a lagged b path (activation affects depression at adjacent time points) or a 

contemporaneous b path (activation affects depression at the same time point). We added 

treatment allocation as a time-invariant antecedent variable to predict depression and 

activation level at each time point. Autoregressive and cross-lagged effects were 

constrained to be equal over time (Goldsmith et al., 2018). To assess the timing of the 

potential mediation process, a paths were freely estimated. In addition, to evaluate the 

extent to which prior depression influenced the subsequent activation level, we reversed 

the position of depression and activation level in a supplementary analysis. 

The time-specific indirect effect was estimated using a series of product terms to 

indicate the possible timing of the putative mediator taking effect. Figure 3 shows an 

example simplex model with lagged b paths: for the third time point, depression Y3 

(i.e., week 4 depression), one indirect effect of treatment could be T→ M2 →Y3. Calculation 

was performed as a2 × b23, where the subscripts indicated direction (e.g., the coefficient a2 
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was the effect to activation at point 2, and b23 was the effect from activation at point 2 to 

depression at point 3, and all b paths were considered equal). A significant result could 

suggest a lagged mediation effect from week 2 activation (M2) to week 4 depression (Y3). 

The overall indirect effect in the model for Y3 was the sum of all time-specific indirect effects 

estimated by the products of the parameters that estimated the paths between T and Y3 

and passed through the mediator. Coefficient a at baseline (i.e., a1) was fixed at zero 

because treatment had not been implemented at this time. 

Data were assumed to be missing at random or completely at random (Graham, 2009), 

so we used a full-information maximum likelihood estimation in the structural equation 

modeling analysis. Participants who had at least one measurement for depression were 

retained in the model and analysis performed on an intention-to-treat basis. Model fit was 

assessed by the comparative fit index (CFI), Tucker–Lewis index (TLI), root mean squared 

error of approximation (RMSEA), and standardized root mean square residual (SRMR). We 

used established guidelines of acceptable fit, requiring that the CFI and TLI should exceed 

0.90–0.95, that the RMSEA should not exceed 0.06–0.10, and that the SRMR should not 

exceed 0.08. All structural equation modeling analyses were performed in Mplus 8.3 

(Muthén & Muthén, 2019). 

Results 
A full overview of the levels of activation and depression at each measurement is 

presented in Table 2. Each fortnightly assessment was completed by at least 83% of the 

sample, but 17.5% of all data points were missing in the GAF-ID group versus 4.3% in the 

control group. Participants in both groups had at least 4 data points (83.6% for the GAF-ID 

group and 95.4% for the control group). The main reasons for dropout at week 10 were “no 

time” (18 in the GAF-ID group) and “no improvement” (12 in GAF-ID group and 6 in the 

control group). 

Mixed Effects Model: Differences of Depression and Activation level 

Treatment allocation had significant effects on depression (p < .001) and activation (p 

< .001) across all included time points. As shown in Table 3, the mean differences in 

activation and depression increased over time between the treatment and control groups, 

reaching statistical significance from week 4 (assessment 3) for activation and week 6 

(assessment 4) for depression. 
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Figure 1a Trajectories of depression (PHQ-9) across measurements in treatment (GAF) and 

control (PE) groups. GAF = Guided Act and Feel treatment; PE = Psychoeducation. 

Figure 1b Trajectories of activation (BADS-SF) across measurements in treatment (GAF) and 

control (PE) groups. GAF = Guided Act and Feel treatment; PE = Psychoeducation 
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Table 2 Means and standard deviations of PHQ-9 and BAD-SF for each group at each 

assessment 
GAF-ID PE 
Missing Means SD Missing Means SD 

Depression (PHQ-9) 
Week 0 (Baseline) 0 17.92 5.39 0 18.01 5.05 
Week2 21 12.04 6.05 2 12.81 5.97 
Week4 33 10.53 6.04 10 11.33 6.01 
Week6 31 9.79 5.80 8 11.18 5.85 
Week8 43 9.07 6.22 11 10.48 6.12 
Week 10 (Endpoint) 39 8.50 5.75 9 10.83 6.21 
Behavioral activation (BADS-SF) 
Week 0 (Baseline) 0 16.67 6.72 0 16.38 6.29 
Week2 21 19.59 6.75 2 18.68 6.64 
Week4 33 23.22 7.32 10 19.93 6.87 
Week6 31 24.11 7.94 8 20.57 7.61 
Week8 43 24.93 8.06 11 22.22 7.72 
Week 10 (Endpoint) 39 24.12 7.37 9 20.73 7.45 

Abbreviations: BADS-SF = Behavioral Activation for Depression Scale – Short Form; GAF = 
Guided Act-and-Feel-Indonesia; PE = Psychoeducation; PHQ-9 = Patient Health 
Questionnaire-9; SD = standard deviation. 

Latent Growth Model for Mediation 

Unconditional growth model. Model fit indices, as shown in Table 4, were acceptable. 

The RMSEA for the model of depression was higher than that of activation level, suggesting 

that the variance in depression could be explained by a potential covariate (e.g., treatment). 

Conditional growth models: the effect of treatment. The fitness of both conditional 

models appeared acceptable (Table 4). The GAF-ID group showed a larger increase in 

activation (standardized coefficient = 0.27, p < .001) and a larger reduction in depression 

compared with the control group (standardized coefficient = −0.13, p = .017). This 

confirmed that treatment was effective in producing a difference in trajectories between 

the treatment and control groups. 

Parallel process growth models: the mediation effect. Model fit of the parallel 

process growth model was acceptable (Figure 2). Factor loadings of the slope growth factor 

indicating the predicted trajectory of depression and activation are presented in Table 5. 

Consistent with the plotted growth trajectory for depression based on data for the whole 

sample (see Figure 1a), there was a sharp decrease (0.65 unit) in depressive symptoms from 

the second week. The reduction in depression continued, reaching a trough at week 8 that 

persisted to week 10 (endpoint). A slightly different pattern was observed for the trajectory 
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of the activation level. As shown in Figure 1b and Table 5, activation increased by 0.42 units 

after the second week of treatment, peaking at week 8 before decreasing slightly at week 

10 (endpoint). 

Table 3 Means difference of depression and activation between treatment and control 

groups over time (Unstructured Time Model) 

Abbreviations: BADS-SF = Behavioral activation for depression scale-short form; CI = 
confidence interval; LSMD = least squares mean difference; PE = Psychoeducation; PHQ-9 = 
Patient Health Questionnaire-9; SE = standard error. 

Table 4 Fit indices of latent growth models 

CFI TLI RMSEA (90%CI) SRMR 

Depression (unconditional model) 0.96 0.94 0.11(0.08, 0.14) 0.07 

Treatment–Depression 0.96 0.94 0.09(0.07, 0.12) 0.06 

BA (unconditional model) 0.99 0.99 0.04 (0, 0.08) 0.04 

Treatment–BA 0.99 0.99 0.04 (0, 0.07) 0.04 

Treatment–BA–Depression 0.97 0.96 0.05(0.04, 0.07) 0.05 

Abbreviations: BA = Behavioral activation; CFI = comparative fit index; CI = confidence 
interval; RMSEA = root mean squared error of approximation; SRMR = standardized root 
mean square residual; TLI = Tucker–Lewis index. 

Time point LSMD SE 95% CI p value 

Behavioral Activation (BADS-SF) 
Week 0 (Baseline) 0.30 0.74 (−0.77, 1.36) .688 

Week 2 0.70 0.77 (−0.46, 1.87) .360 

Week 4 3.47 0.94 (1.72, 5.21) < .001 

Week 6 3.41 1.01 (1.39, 5.42) .002 

Week 8 2.86 0.96 (1.05, 4.63) .004 

Week 10 (Endpoint) 3.36 0.89 (1.82, 4.91) < .001 

Depression (PHQ-9) 

Week 0 (Baseline) −0.08 0.59 (−0.77, 0.60) .89 

Week 2 −0.61 0.69 (−1.55, 0.33) .379 

Week 4 −0.97 0.72 (−1.97, 0.04) .178 

Week 6 −1.41 0.68 (−2.31, −0.50) .039 

Week 8 −1.76 0.74 (−0.68, −2.84) .019 

Week 10 (Endpoint) −2.59 0.71 (−3.56, −1.61) < .001 
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Treatment condition (GAF-ID or control) was significantly associated with the slope 

factor of activation level (path a, standardized coefficient = 0.28, p < .001), which in turn 

was associated with the slope factor of depression (path b, standardized coefficient = −0.60, 

p < .001). After accounting for the growth trajectory of the activation level, the prediction 

that treatment affected depression was no longer significant (path cʹ, standardized 

coefficient = 0.03, p = .483). Table 6 shows that the estimated mediated effect (a × b 

product) was standardized as −0.17 (95% CI: −0.27 to −0.07, p = .001). After adding the 

baseline characteristics as covariates, model fit was similar (CFI = 0.97, TLI = 0.96, RMSEA = 

0.04 [90% CI, 0.03–0.05], and SRMR = 0.05). The estimated mediated effect in this model 

was similar to that in the model without baseline characteristics as covariates (standardized 

estimate = −0.15, 95% CI: −0.25 to −0.08, p < .001). 

Table 5 Growth factor loadings for intercept and slope factors in the parallel latent growth 

models for depression and activation level 

Depression (PHQ-9) Behavioral Activation (BADS-SF) 

Intercept Slope Intercept Slope 

Week 0 (Baseline) 1 0 1 0 

Week 2 1 0.65 1 0.42 

Week 4 1 0.85 1 0.84 

Week 6 1 0.93 1 1.00 

Week 8 1 1.01 1 1.17 

Week 10 (Endpoint) 1 1.00 1 1.00 

Abbreviations: BADS-SF = Behavioral activation for depression scale-short form; PHQ-9 = Patient 
Health Questionnaire-9. 

Time-specific Mediation Effect in the Simplex Models 

For the simplex models with activation level as a mediator, fit indices with a 

contemporaneous b path were adequate (CFI = 0.96, TLI = 0.95, RMSEA = 0.06 [90% CI, 

0.05–0.08], and SRMR = 0.07). Table 7a shows that the contemporaneous indirect effect 

reached significance from week 6. Table 7b summarizes the results with only significant 

lagged indirect paths, showing that the paths all passed through M3 (i.e., activation level at 

week 4) to influence either contemporary depression or subsequent mediators (Mn), and 

ultimately, later depression. Fit indices of the simplex mediation model with the lagged b 

path were adequate (CFI = 0.95, TLI = 0.94, RMSEA = 0.07 [90% CI, 0.06–0.08], and SRMR = 
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0.08). As shown in Table 8, the indirect effect reached significance from week 6 onwards. 

As with the contemporaneous b paths, M3 was the only mediator to be passed through 

during the treatment. 

Figure 2 Parallel process latent growth model of depression and activation level 

conditioned on treatment groups. 
Note: Rectangles denote observed variables, and ellipses denote latent variables. Bolded 
arrows indicated the significant prediction from treatment to growth of activation, growth 
of activation to growth of depression. Dashed arrow indicated the insignificant prediction 
from treatment to growth of depression. 
Abbreviations: BADS (1, 2, 3, 4, 5, 6) = Behavioral activation of depression scale-Short form (baseline 
and 2, 4, 6, 8, 10 weeks, respectively); i.dep = intercept growth factor of depression; i.ba = intercept 
growth factor of behavioral activation; PHQ (1, 2, 3, 4, 5, 6) = Patient Health Questionnaire-9 items 
(baseline and 2, 4, 6, 8, 10 weeks, respectively); s.ba = slope growth factor of behavioral activation; 
s.dep = slope growth factor of depression.
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For the simplex models with depression as a mediator, the fit indices were acceptable 

for both contemporary b paths (CFI = 0.97, TLI = 0.95, RMSEA = 0.06 [90% CI, 0.05–0.08], 

SRMR = 0.06) and lagged b paths (CFI = 0.95, TLI = 0.93, RMSEA = 0.07 [90% CI, 0.06–0.09], 

SRMR = 0.08). None of the significant indirect effect from treatment allocation to activation 

level at each time point passed through depression, indicating that our intervention works 

though the impact of activation on depression rather than the other way around. More 

detailed results are provided in the supplementary materials (Appendix 4). 

Table 6 Regression coefficients of mediational parallel process growth models 

Standard coefficient SE p value 

Conditional Models 

Treatment–Depression −0.13 0.06 .017 

Treatment– BA 0.27 0.06 < .001 

Parallel process model 

Treatment–BA (a path) 0.28 0.06 < .001 

BA–Depression (b path) −0.60 0.08 < .001 

Treatment–Depression (cʹ path) 0.03 0.05 .483 

a × b product −0.17 0.05 .001 

Abbreviations: BA = Behavioral activation; SE = standard error. 

Discussion 

In this study of data from a large RCT, we provide evidence that activation level 

underpinned the clinical response to a guided internet-based intervention for depression. 

During the 8-week treatment period, we showed that (1) our treatment improved 

activation levels from week 4 and reduced depressive symptoms from week 6, and (2) the 

activation level acted as a mediator for the change in depressive symptoms.  

These findings support the theory that a change in depression is contingent on a 

change in activation level (e.g., Lewinsohn, 1974). We first confirmed that statistically 

significant associations existed between treatment allocation, activation, and depression 

level that were not affected by controlling for baseline characteristics. We further 

supported this by demonstrating temporal order, evidencing that the significant increase in 

activation level at week 4 preceded the significant decrease in depressive symptoms at 

week 6. This was strengthened by the lack of a “reverse” effect of depression on the  
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activation level when conditioned on treatment. Together, these findings strongly suggest 

that the hypothesized mediation process occurred around week 4. 

Our findings are consistent with those of similar randomized studies (e.g., Dimidjian 

et al., 2017; Nasrin et al., 2017; Santos et al., 2017), but conflict with those presented 

elsewhere. For example, Richards et al. (2017) observed no mediation effect of activation 

level in a large RCT comparing behavioral activation and cognitive behavioral therapy, nor 

did Rovner et al. (2014), when they compared behavioral activation and supportive therapy 

to prevent depression in older adults. There are a couple of plausible explanations for these 

incongruencies. First, different control conditions were used, with inactive control groups 

in the first two (waitlist control or usual obstetric care; similar to ours) (Dimidjian et al., 

2017; Nasrin et al., 2017) and active control groups in the latter two (Richards et al., 2017; 

Rovner et al., 2014). Second, measurements were taken at different times, with previous 

studies assessing mediation either immediately (Dimidjian et al., 2017; Nasrin et al., 2017) 

or 4 to 6 months (Richards et al., 2017; Rovner et al., 2014) after completing the 

intervention. Delaying measurements in this way is less likely to capture significant changes 

caused by the mediator during treatment. 

Two studies have used interventions for depression in which the activation level was 

examined as a putative mediator, and among these, our findings agree with one and 

disagree with another. In the research by Luenen et al. (2019) who adopted a similar 

intervention timeframe (eight sessions completed in 8–10 weeks), it was concluded that 

the investigated mediation occurred between weeks 3 and 5. However, this was not 

apparent in the research by Forand et al. (2018) in another 10-week internet-based trial of 

cognitive behavioral therapy for depression, who found that the change in activation from 

baseline to week 3 did not predict the subsequent change in depression. This inconsistency 

could be attributed to the fact that Forand et al. (2018) included another potential mediator 

(cognitive skills) in their mediation model. If activation level were a proximal process that 

led to another mediation process, controlling for this specific factor may fail to reveal the 

activation level as a mediator. It could also be that mediation occurred after week 3 of the 

intervention; therefore, a test based on earlier change will not have captured the required 

period. Nevertheless, although the weight of evidence may be shifting, these 

inconsistencies point to a requirement for more evidence to confirm the mediational role 

of activation level. 

Regarding missing data, more was missing in the intervention group (17.5%) than in 

the control group (4.3%). This was presumably because the GAF-ID intervention demanded 



Mechanism of Behavioral Activation Intervention 

125 

greater effort to accomplish and because some participants could not afford the time. 

Alternatively, sending the fortnightly measurements via email separately to monitoring 

within the intervention may have led to some participants erroneously believing that they 

had already completed the questionnaires. 

Our results help to clarify how internet-based and lay-counselor-guided behavioral 

activation treatments work. Clinicians can use this new knowledge to prepare patients with 

depression for a 4- to 6-week lag before a major change occurs in their activation level, and 

subsequently, their symptoms of depression improve. This may encourage depressed 

individuals to persevere with treatment when they encounter difficulties increasing activity 

levels in the first phase of treatment. Clinicians and patients alike can be reassured that 

persistence with therapy will reduce depressive symptoms and lead to recovery. 

The present study has several strengths. First, we used data from a well-powered RCT 

to ensure that the effect estimates from treatment allocation to activation level and 

depression could be readily and precisely interpreted as causal. The sample size calculated 

for the RCT was ample for the current mediation analysis, for which a sample size of at least 

100 with at least three repeated observations per individual was considered appropriate 

(Curran et al., 2011). Second, the fortnightly measures added precision and the low dropout 

rate (0.20%) contributed to both precision and low risk of bias. Third, we adopted latent 

growth and simplex mediation modeling to estimate, as precisely as possible, the 

association between the mediator and depression while controlling for the within-

participant change. According to criteria set by Lemmens (2016), our work constitutes a 

high-quality mediation study. 

Some limitations also warrant discussion. Notably, the mediator–outcome 

relationship could still have been confounded by a third unmeasured variable 

(e.g., cognition). In addition, we only included a single mediator in our model, limiting us to 

identifying activation as the mediator. Other working mechanisms correlated with 

activation level may have mediated part its effect, such as a change in cognition that may 

have preceded the reduction in depressive symptomatology. Aside from using the SCID-5 

to assess unipolar depressive disorder before and after treatment, measurements in the 

RCT relied on self-reporting every 2 weeks. Thus, the assessments of activation level may 

not have been objective and may have missed a more nuanced dynamic (Folke et al., 2015). 

Moreover, lay counselors had no role in assessment of the participants and the effect of 

change in activation level on depression outcomes was also not assessed by lay counselors 

and fully independently conducted from these counselors. Therefore, although some bias 
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can never be fully excluded, it is unlikely bias explained the outcomes. 

Future research must seek to replicate our findings with different control groups. It 

should have a more temporally sensitive design (e.g., experience sampling method), more 

objective measures of activation, and include other variables (e.g., cognitive variables). 

Such research may also benefit from experimental manipulation of mediator levels (e.g., 

component analysis) (Emmelkamp et al., 2014) and micro-trials using experimental designs, 

such as RCTs with temporally sensitive designs (Brouwer et al., 2020; Slofstra et al., 2018), 

to reach firm (causal) conclusions (Lorenzo-Luaces, Lemmens, Keefe, Cuijpers, & Bockting, 

2021). 

Conclusions 
This study provides evidence that a change in activation level underpinned the effects 

of a guided internet-based intervention using behavioral activation to treat depression. In 

a large-scale RCT, it took 4 and 6 weeks to change activation levels and depressive 

symptoms, respectively. More studies are still required to support these findings and 

optimize treatment strategies. 
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This dissertation was set out to explore potential accessible routes to facilitate 
bridging the mental health gap in LMICs. In the previous four chapters we described (meta-

analytic) studies that may provide evidence to underpin this process of narrowing or even 

closing this gap. The effectiveness of digital interventions for all types of mental health 

problems and conditions have been studied and described. For depression specifically, the 

leading psychological theories of depression onset, and the effectiveness, and working 

mechanism of a digital intervention have been studied. In the current chapter, the main 

findings of this dissertation are presented and put into scientific and clinical perspectives. 

In addition, clinical and research implications are addressed to inform the relative 

stakeholders. Limitations of the studies and potential future directions for research are also 

provided. 

Main findings of the current dissertation 
Evidence of vulnerability factors predictive of major depressive disorder (MDD) onset 

derived from five leading psychological theories, i.e., cognitive, diathesis-stress, behavioral, 

personality-based and psychodynamic theories, were systematically reviewed in Chapter 2. 

Only 26 studies could be included within a search that included 42,133 articles and out of 

these, 14 studies with available data were meta-analyzed providing some evidence of 

predictors of MDD onset rooted in cognitive- (6,585 participants), and personality-based 

(14,394 participants) theories (i.e., dysfunctional attitudes, (negative) cognitive styles, and 

cognitive reactivity, or negative emotionality). There was no prospective empirical evidence 

for psychological factors derived from psychodynamic theories and there were not enough 

studies (< three studies) available to examine the robust evidence for behavioral-, and 

diathesis-stress theories. Overall, the prospective evidence for psychological factors 

derived from these leading psychological theories of MDD onset is limited. 
Effectiveness of minimal interventions, specifically effectiveness of digital and 

psychosocial interventions, were examined in Chapter 3 and 4. In Chapter 3, we presented 

the results from a meta-analysis of 22 studies (N = 4,104; 2,351 in the intervention group, 

1,753 in the control group) on the treatment effects of digital psychological interventions 

for all types of mental health problems and conditions in LMICs. Digital interventions were 

overall moderately effective when compared with control groups, especially versus usual 

care. These interventions were mainly studied amongst young adults with depression or 

substance misuse. In three to four studies, interventions on anxiety (n=4) and Post 

Traumatic Stress Disorders (n=3) were investigated. In Chapter 4, the treatment effect of 

psychosocial interventions on depression amongst university students in China was meta-



136 

6 
analyzed. An overall large effect size was found compared to the control groups (most were 
waitlist control/assessment only), although the effects merit further examination by 

research of high quality due to the overall high risk of bias of the included studies. 

Further, in Chapter 5, the working mechanism of one specific type of minimal 

treatment, i.e., internet-based behavioral activation (BA) treatment, was examined in a 

randomized controlled trial. This RCT evaluated an eight-week internet-based BA treatment 

guided by lay counselors for MDD in Indonesia. Results showed that it took around four 

weeks before significant change in activation level occurred, which led to subsequent 

reduction of depressive symptoms after (in 6 weeks). It confirmed the mediational role of 

activation as a working mechanism in BA treatment. 

Psychological theories of depression 
To enrich the understanding of how MDD develops and furthermore to provide 

essential insights that could guide potential innovation in interventions, in Chapter 2, we 

investigated and summarized the evidence for the five leading theories of MDD that 

underpin current treatment options. However, the available evidence is of surprising 

scarcity. A very small proportion (0.06%) from the records (n = 42,133) we searched 

answered our research question: what is the predictive evidence for MDD onset of the 

factors derived from the leading psychological theories based on prospective longitudinal 

studies.  

Among them, there is evidence for factors from cognitive (6,585 participants) and 

personality-based theories (14,394 participants). Consistent with previous reviews (Klein et 

al. 2011; Lakdawalla et al. 2007), individuals with higher levels of dysfunctional attitudes, 

rumination, and greater cognitive reactivity, as well as higher levels of the personality trait 

‘negative emotionality’, had an increased odd to develop MDD. But overall, this evidence is 
far less than sufficient to reach a firm conclusion due to the wide confidence intervals of 

pooled odds ratios and high heterogeneity.  

Findings in Chapter 2 should inform us about the robustness of evidence for factors 

derived from leading psychological theories to predict MDD onset. The results however 

rather point at limited evidence. Other CMDs may face the similar situation. For example, 

Spence and Rapee (2016) reviewed the evidence of etiology of social anxiety disorder (SAD). 

With acknowledging the considerable progress in empirical literature, the researchers, at 

the same time, highlighted the significant gap in knowledge of longitudinal research to 

clarify causal pathways from vulnerable factors to the development of SAD. 
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Working mechanism 
On the other hand, we certainly have robust and replicable evidence on the efficacy 

of some psychotherapies rooted in the theories/models described in Chapter 2, e.g., 

cognitive behavioral therapy (CBT), BA for depression. Identification of a valid mediator, as 

an important part of treatment working mechanism, forms essential input for refinement 

and potentially also for simplification of interventions, and provide important feedback 

loops in theories of depression.  

Therefore, in Chapter 5, we used data from an RCT of an 8-week internet-based BA 

intervention on depression involving a large sample of MDD patients to examine change of 

activation level as a working mechanism of treatment. Evidence from our trial supported 

the putative working mechanism, that is, BA treatment exhilarated activation level from 

week 4 and reduced depressive symptoms from week 6; activation level acted as a mediator 
for change of depressive symptoms during treatment.  

This result indicates the probable timing of mediation occurred in our BA program. It 

further contributed to clarify the inconsistency observed in previous similar randomized 

studies. This inconsistency might be explained by several factors: type of control group; 

intervention scale and measurement scheme; and controlling for other variables. Our 

findings were consistent with those RCTs which 1) used an inactive control group (e.g., 

Dimidjian et al., 2017; Nasrin et al., 2017; Santos et al., 2017); 2) with a similar measurement 

scheme (Luenen et al., 2019). Neither of these studies controlled for other variables than 

behavioral activation level. On the other hand, for the studies with an active control group 

(Richards et al. 2017; Rovner et al. 2014), or a different measurement scheme (Dimidjian et 

al., 2017; Nasrin et al., 2017), or with other factor such as cognitive skills controlled (Forand 

et al., 2018), null findings of targeted mediation process were reported. Overall, the 
mediational role of activation was not replicated consistently across studies due to the fact 

that they were mostly heterogeneous and unsatisfactory in methodological respect. More 

studies on working mechanisms are still needed. 

Effectiveness of minimal psychological intervention in LMICs 
Results in Chapter 3 and 4 shared the commonality of evaluating minimal 

psychological interventions in LMICs, which has the potential to reduce the mental health 

gap, if effective. Two meta-analyses were conducted focusing on digital interventions and 

psychosocial interventions, respectively. 

Firstly, in Chapter 3, we systematically investigated the available evidence for digital 

psychological interventions in reducing mental health problems and conditions in LMICs. 
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With 22 studies meta-analyzed, results showed that the identified interventions are 
moderately effective when compared with control groups including usual care, waitlist, and 

active control. This overall effect size is similar to that reported in HICs (e.g., g = 0.53; Barak 

et al., 2018). Specifically, an overall moderate effect size was yielded from eight studies 

using treatment as usual as control group, whereas this effect size should be interpreted 

with caution as treatment as usual in these studies differed considerably (ranging from 

health education to medication). 

It is encouraging to witness the considerable increase in the number of trials 

investigating digital psychological interventions in LMICs since the previous systematic 

review (in 2014, with only three studies included). This increase has enabled us to 

quantitatively assess their effectiveness for the first time. These studies were primarily 

conducted in regions of Asian and Latin America, which are home to the majority of the 
population in the LMICs. Relevant research in Africa was not identified during the literature 

search conducted in Chapter 3.  

Secondly, in Chapter 4, the treatment effect of psychological interventions for 

depression studied in local Chinese university students was examined. Compared to the 

control groups, a large overall effect size (g = 1.08) was obtained. This effect size is 

comparable to that previously reported in a meta-analysis of psychological intervention on 

depression in LMICs (g = 1.10; Cuijpers et al., 2018), but is higher than that based on 

Western samples (g=0.60; Cuijpers et al., 2018). Researchers suggest that this discrepancy 

could be related to the differences in the use of control groups across countries (Cuijpers 

et al., 2018). For example, in Western studies, control group normally consisted of ‘usual-

care’ which often implies some standard level of care, whereas, in the case of the current 

review and other studies conducted in low-and-middle income countries, the control group 
more often means ‘no care’ (Cuijpers et al., 2011). When the effect size was calculated 

exclusively based on studies that compared to usual care/placebo, the overall effect size 

was similar to that reported in Western samples (g=0.56), suggesting that the effectiveness 

of psychological intervention in both Western and Eastern samples may be comparable.  

Taken together, both meta-analyses showed moderate to large effect sizes of minimal 

psychological interventions compared to control groups. Specifically, they both found a 

remarkably similar moderate effect size when compared to usual care (g = 0.54 in Chapter 

3; 0.56 in Chapter 4). The studies included in Chapter 3 and 4 have been conducted mostly 

in adults with depression, and the majority of interventions studied was CBT either in 

individual or group format. Both of these studies indicated the effectiveness of minimal 
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psychological interventions, and the promise of them to be incorporated in the future 
management of depression in clinical/university counselling practice. 

However, these results are still challenged by the considerable heterogeneity (I2 

ranged from 47% to 74%) observed in our analysis. The heterogeneity likely included clinical 

heterogeneity (different interventions/mental health problems) and methodological 

heterogeneity (various measurements of same mental health problem). Unfortunately, we 

were not able to provide key subgroups to explain this divergence, which calling for further 

efforts on the investigation of a broader range of the moderators to pinpoint those 

predominant ones. 

Minimal psychological interventions amongst young generations 
This disertation particularly related to young people (mean age of the study 

population was 20 to 35 years in Chapter 3, 4), a group that respresents critical societal 
capitals. The young people studied in this dissertation can be roughly categorized into two 

groups: university students, and young participants recruited from community. These two 

groups could differ in their available access to mental health service. Take China as an 

example, in total there are around 84 million individuals aged 20 to 25 years old in 2019, 

out of these, 37 million  are university students at campus (Chinese Ministry of Education). 

The corresponding therapist-population ratio in university campus is 1:2.363, whereas the 

ratio in community is 1:100.000 (Simple Psychology Report, according to the data at 2015). 

Given the evidence for minimal interventions, especially guided digital psychological 

interventions as reported in Chapter 3 and 4, these interventions might be the most feasible 

way to target mental health problems for those young adults without access to the mental 

health care resource. Their sufficient internet literacy also prepares them for the innovative 

method to deliver mental health care service (e.g., Simons et al., 2016; Arjadi et al., 2018). 
Hopefully futher application of guided digital intervention may ultmately help reduce the 

negative consequences (e.g. unable to get timely treatment, poor prognosis) related to 

disproportional access to mental health care in the young generation in LMICs. 

Digital Technology 
In the field of mental health care, technology contained great potential to 

revolutionize the way to deliver mental health care. Through Internet and smartphones, 

mental health care can be offered in combination with guidance.  

Despite of this, the adoption of evidence-based digital intervention programs in real 

clinical practice is of concern. For example, the evidence for apps targeting depression 

included in Chapter 3 has been rapidly growing but most available digital interventions and 
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APPs in, for example, app stores are not evaluated on their effectiveness (Chang et al., 2020). 
A recent summary of apps or programs available in China for postpartum depression found 

26 programs whereas these apps were barely evidence based (Li et al., 2020). On the other 

hand, for those effective programs we meta-analyzed in Chapter 3, it still remains uncertain 

how many of them are still active in clinical uptake and utilization. Therefore, regulation 

and guidance are needed to responsibly help users navigate towards a better choice in the 

jungle of digital intervention programs.  

Alongside the benefits brought by digital technology, we meanwhile still need to 

remain aware of its potential risks, and the unintended consequence of widening 

inequalities in mental health care between people who can and cannot get access to the 

internet and mobile devices, for example, children and older individuals, and extremely 

impoverished groups. An investigation on the internet intervention trial in Chapter 5 found 
that the online program is promising for all social economic status groups in a (sub)urban 

LMIC setting (van der Wal et al., 2020). This result is promising, but further studies are 

warranted to examine the effectiveness of online treatment in lower social economic status 

groups, rural participants and elderly, to delineate and reduce any possible barriers for 

them to get access to the avaiable online treatment. 

Embrace the similarities and leverage resources to adjust the differences 
(HICs vs. LMICs) 

Nevertheless, the mental health gap is not exclusively a problem of LMICs, but also 

one in HICs (Chisholm, 2016). The evidence aggregated in this dissertation certainly warrant 

continous in-depth debate and research regarding the possible and innovative ways to close 

the mental health gap globally. Only if a collective global commitment has been made to 

increase investments in mental health and expand efforts at the country level, the target of 
closing the mental health gap can be approached in a substantive way.  

Two aspects shared globally could help carry this field forward. First, the way of 

delivering mental health care via digital devices/channels work globally as long as basic 

infrastructure is secured (Chapter 3). Second, interventions that can be applied universally 

could help break the nation’s borders. For example, BA intervention, with parsimonous 

underlying mechanism and insensitivity to culture, can serve as a good candidate in this 

regard (Chapter 5). Local adaptations of delivery methods including guidance are 

encouraged to strategically build upon these two aspects to address the variations in terms 

of societal norms and capacities of mental health care across the countries. 
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Besides, building on research capacity in LMICs should be put on the agenda, 
particularly involving both LMICs and HICs in this communication. Many initiatives have 

been taken with this goal and been integrated in clinical practice in LMICs (e.g. Emerald 

Project) leaving legacy of educational value. For example, systematic reviews can be 

regarded as an efficient way to collect and summarize studies in a particular area of health 

science. Researchers of diverse disciplines can use this methodology to aggregate the local 

evidence. In Chapter 4, we included articles published in Chinese language and thereby we 

contributed to the local voice as well as diminished potential publication bias in this field. 

Training courses on systematic review and collaborative scientifc writing have been applied 

in some cases to increase the research capacity of LMICs (e.g. Jack et al., 2020; DaSilva et 

al., 2019). In this way, LMICs can participate more in the campaign of global mental health 

from research perspective.  

Methodological considerations in evaluation of minimal psychological 
intervention  

During the investigation of effectiveness and mechanism of digital intervention, two 

considerations regarding methodology were observed in this thesis. The first reflection 

concerns the validity of the results we summarized. Conclusions on effectiveness made in 

the current thesis were all from randomized efficacy trials which secured the internal 

validity of the interventions we were interested in. However, mental health apps/online 

programms suffer from the low engagement issues that patients do not have sufficent 

motivation to adhere to the programs in reality. This phenomenon might threaten the 

external validiltiy of digital intervention which are normally developed and tested in a 

research setting. As mentioned above, it has been witnessed that many websites/app 

intervention programs stopped after the research output delivered. Since it is relying on 
other factors other than research efforts (e.g. fundemantal infrastructure, financial budgets, 

policy making), the translations into real application appears painfully difficult.  

The second aspect should be noted is the need of rigid methodology during the 

examination of effectiveness and the working mechanism of minimal intervention. 

Methodology guidance on an RCT are well-documented (Higgins et al., 2011), nontheless, 

it has been noticed, from Chapter 3 and 4, that these well-documented methodology 

instruction have not yet been translated well in research practice in LMICs. The included 

RCTs were rated as high risk of bias regarding multiple aspects. On top of this, when it comes 

to the examination of mechanism of change, inherent heterogeneity from measurement to 

data analytic methods are observed across studies. This phenomenon calls for a consensus 
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on the standard of an appropriate design to investigate treatment effectiveness, 
mechanisms and a consensus on the value of a good clinical trial design, in the LMICs.  

Limitation of the current thesis 
Several limitations should be acknowledged. The majority of the evidence we 

summarized in this thesis relied heavily on self-report or retrospective measures. In Chapter 

2, we did not limit the way that theoretical concepts measured though we ended up with 

publications using mostly self-reports to measure factors derived from the leading theories. 

In Chapter 5, behavioral activation was measured using questionnaires without other more 

objective measures, although depressive episodes were assessed with clinical interviews 

(SCID-5, First et al., 2015). Taken together this can impose the risk of information bias on 

the results of this dissertation.  

As a common concern in systematic reviews, potential publication bias should be 
taken into account during the interpretation of the results. Firstly, in Chapters 2 and 3, only 

publication in English were searched. This conduct could have introduced bias in our results, 

especially within the context of global mental health where research output is expected to 

present in various languages. Though there was no substantial publication bias detected by 

analytic methods, this omission of publications in other languages has to be notified. 

Due to the selection of participants, the generalizability of our results may be limited. 

The studies summarized in Chapter 2 were mainly from Western sample that makes one 

hesitant to generalize the primary findings into population in other countries (which 

accounted for more than 80% total population in the world). In Chapter 3, 4, the 

‘assessment only’ group represented a large portion of the control condition; therefore the 

observed effect may have been inflated by this contrast. Chapter 3, 4, and 5 largely focused 

on young adults which was partly due to our intentional choice and partly due to the 
intrinsic feature of digital technology (i.e., more accessible in younger generation). This 

limited us to have conclusions regarding the application of these interventions in older 

adults and children/adolescents. Besides, the results from Chapter 3 and 4 may not be 

generalized in a long-term effect since few studies provided proper follow-up data. 

Lastly, although we aimed to clarify the direction of relationship among predictive 

factors and depression onset (Chapter 2), and to identify pathway of working mechanisms 

during treatment of depression (Chapter 5), causal inference should bear more caution. The 

observational studies included in Chapter 2 may not able to exclude potential confounding 

factors (e.g. environmental factors, biological factors) in the explanations of MDD etiology. 

For the same reason, the working mechanisms identified in Chapter 5 cannot be interpreted 
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in a completely causal manner because the mediator-outcome relation can still be 
confounded by a third unmeasured variable (such as a change in cognitions). Besides, given 

that we only had repeated data of activation level and depressive symptoms over time we 

could not control for change in cognitions or other potential alternative mediators. 

Implications 
To understand to what extent the leading theories explain the development of MDD, 

researchers firstly should be aware of the scarcity of predictive evidence of those factors 

derived from these theories. There was some prospective evidence for the cognitive and 

personality-based theories in relation to onset of MDD, which supports current treatments 

that targets these factors (such as cognitive therapy). However, the overall limited number 

of eligible prospective studies on onset of MDD prevented us from drawing strong 

inferences on the evidence for the five leading psychological theories, in line with findings 
of a previous extensive meta-analysis indicating limited evidence for neurobiological 

theories of depression (Kennis et al., 2019).  

In the evaluation of effectiveness of minimal psychological intervention in LMICs, the 

results from Chapter 3 and 4 can have clinical and policy implications. Our results suggest 

that guided digital psychological interventions can be incorporated in clinical practice to 

manage patients with depression and substance misuse. They also have potential for 

anxiety and PTSD. Second, psychological interventions delivered via a range of digital 

technologies with guidance could be useful clinically for patients aged 20–35 years with 

various mental health problems and conditions. In terms of the specific psychological 

interventions studied in university students in China, cognitive behaviour therapy (CBT) was 

identified as the most common type of intervention (36% of the included studies), and was 

generally of low intensity (normally 6-8 group sessions) with a large effect size in Chapter 4. 
As such, it implicated a potentially important step forward in further dissemination of CBT 

in Chinese universities. At the policy level, while more initiatives and investment are 

required from governmental as well as non-governmental organisations to ensure a 

sustainable health-care system, innovative and remotely delivered digital psychological 

interventions could make a valuable difference in treating mental health problems, 

particularly during the COVID-19 pandemic.  

The current dissertation can also have implications on clinical practice related to BA 

intervention on depression. Results in Chapter 5 can help clinicians understand the process 

during BA treatment (particularly via internet) more precisely, and also to help depressed 

individuals to get prepared for a four to six-week time window before prominent change 
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occurs in activation level and subsequently a reduction of depressive symptomatology. Our 
findings may help to encourage depressed individuals as well as clinicians that have 

difficulty to increase the activity level in the first phase of treatment by ensuring that 

persistence in continuing BA will result in reduction of depressive symptomatology and 

recovery.  

Future direction of research 
Future research may address the three topics we examined. To start, leading 

psychological theories of depression and other CMDs require more synthesis, ideally based 

on a patient-level individual analysis and using a holistic framework with evidence to 

enlighten the dynamic of CMDs, therefore provide a solid scientific base to understand 

CMDs.  

Meanwhile, despite of the promising preliminary results in Chapter 3 and 4, rigorous 
evaluation of the effects of minimal psychological interventions for specific mental health 

problems using well-designed RCTs are still needed (i.e., additional trials for anxiety, post-

traumatic stress disorder). For digitalized intervention, investigation of optimal type of 

guidance is also encouraged as well as other possible factors to improve engagement of 

patients. For those who might not be familiar with digital applications, e.g., older adults and 

very young children, adaptations should be investigated to suit their situation. The long-

term treatment effect of these psychological interventions is also necessary to examine, 

given the chronic nature of most mental health problems. 

Future research should also continue with the exploration of working mechanisms of 

psychological treatment, especially those that can be delivered in a parsimonious and 

effective way, with more careful and innovative designs. A reasonable time frame of 

assessment using reliable measurements installed in a well-powered RCT is the first firm 
step. Awareness to integrate the examination of potential mechanisms of action into a 

clinical trial design should be introduced at the beginning of design, thus making optimal 

use of the resources needed to implement a trial. Design of temporally sensitivity with 

ideally more (objective) measurement, and possible experimental manipulation of levels of 

mediators (e.g., component analysis, micro trial) should also be considered in research 

practice, to reach more firm (causal) statements.  

General conclusion 
The current dissertation aimed to explore potential accessible routes to bridge the 

mental health gap globally, especially in LMICs. It demonstrated the scarcity of the 

prospective predictive evidence of leading psychological theories of MDD onset and the 
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pressing need to study the evidence for these theories as well as to develop new theories. 
The dissertation also depicted the growing number of (digitalized) psychological 

interventions on CMDs in LMICs with moderate to large treatment effect sizes, which are 

still challenged by substantial heterogeneity. With a further inspection of an RCT 

intervention study of BA, the mediation effect of behavioral activation as one possible 

working mechanism was confirmed in a RCT in Indonesia.  

Collectively, this dissertation will conclude with an optimistic tone that the mental 

health gap might be reduced with help of minimal interventions, including guided digital 

interventions, in the light of cumulative research evidence in LMICs. The studies in this 

thesis illustrated a circular and iterative process from etiology to the effectiveness and 

working mechanism of minimal interventions. These studies provided evidence that 

hopefully will contribute to make mental health care in LMICs more effective and 
accessible. Much has been done, but far more needs to be done in the future. 
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Summary 

Common mental disorders, including depressive disorders, anxiety disorders, and 

substance use disorders, can substantially impair the quality of life of affected persons. 

Unfortunately, not every patient can get access to care. The mental health gap, defined as 

the gap between available treatment and the number of people with mental disorders in 

need of treatment, has become a global issue. Due to the limited mental health resource, 

low- and middle-income countries (LMICs) are disproportionately affected by the mental 

health gap.  
The implementation of minimal psychological interventions is deemed as a potential 

strategy to increase access to evidence-based mental health care, thereby narrowing the 

mental health gap. Strategies that include the deployment of digital technology and the 

inclusion of layperson to deliver the minimal treatment are expected to handle the shortage 

of mental health professionals. In Chapters 3 and 4, we presented two systematic reviews 

and meta-analyses on the effectiveness of certain types of minimal psychological 

intervention on common mental disorders in LMICs. In Chapter 3, digital psychological 

interventions which have been mostly studied in individuals with depression and substance 

misuse, were found overall effective with a medium effect size in the aggregate of 22 

studies comparing with control groups, especially versus usual care. In chapter 4 

psychological interventions for depression were investigated amongst Chinese university 

students. By aggregating 21 studies, an overall large effect size was found compared to the 

control groups, which consisted of waitlist control/assessment only in most cases. Studies 

identified and included in both meta-analyses were mainly studied in young adults (18-35 

years old). Our results exhibited the promise of minimal psychological interventions, 

including digital interventions, in the mitigation of common mental disorders especially 

amongst young adults in LMICs, and possible integration into their patient management 

system to supplement the usual care; however, more evidence-based on high quality 

randomized controlled trials focused on all mental health conditions to disentangle the 

substantial heterogeneity appeared in these meta-analyses.  
Mechanistic and etiological research provided other angles to address the mental 

health gap by providing essential insights to guide innovation in interventions and to 

pinpoint relevant therapeutic paths during the treatment. In Chapter 2, we went one step 



150 

A 
backward to scrutinize the prospective longitudinal evidence underlying the 

leading theories for treatment on depression etiology in which various theoretical risk 

factors were hypothesized to precipitate the first onset of major depressive disorder. 

However, the available evidence is surprisingly scarce. Out of 42,133 records of studies 

aiming to answer the question: What is the predictive evidence for MDD onset of the factors 

derived from the leading theories, only 0.06% of the studies fulfilled the necessary eligibility 

criteria. The result provided evidence to support cognitive (6.585 participants) and 

personality-based theories (14,394 participants); nevertheless, we could not make a 

conclusion on the other three main theories (psychodynamic, diathesis-stress, and 

behavioral) due to the limited number of prospective studies. Our results shed some light 

on innovation of preventive interventions by targeting risk factors like high levels of 

dysfunctional attitudes, rumination, and cognitive reactivity, as well as high levels of the 

‘negative emotionality’ as a personality trait. But overall, far more well-controlled 

longitudinal observational studies are required to reach a firm conclusion on the validity of 

these leading theories.  

To illustrate the working mechanisms of minimal psychological intervention, in 

Chapter 5, we used data of a randomized controlled trial of an internet-based behavioral 

activation (BA) program on major depressive disorder guided by lay counselors as 

compared to psychoeducation alone, in Indonesia as an example. To investigate the 

working mechanism of BA intervention, depressive patients (n = 313) were asked to report 

their levels of activation and depression level every two weeks from baseline to the end of 

the intervention (Week 10). Results from mediation analyses supported the putative 

working mechanism, that is, BA intervention exhilarated activation level from week 4 and 

subsequently reduced depressive symptoms from week 6. In this process, activation level 

acted as a mediator within the treatment. This finding provided a clear time window for our 

treatment program to take effect and empirical evidence for proper psychoeducation on 

the expected timing of an effect on symptomatology for patients using the intervention 

program.  
Finally, in Chapter 6, we provided a general discussion to summarize our main findings. 

We concluded that minimal psychological interventions like digital psychological 

intervention and minimal psychological interventions could make a difference to narrow 

the mental health gap, especially in LMICs. However, sufficient evidence rooted in high-

quality research is still necessary. On the other hand, more knowledge is still needed from 

the etiological and mechanistic research to enrich our understanding of the common 
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mental disorders. In sum, this dissertation illustrated several routes to address the mental 

health gap, especially in LMICs, by focusing on common mental disorders, all to ensure the 

increase of opportunity that people in need of treatment could get timely access to 

effective interventions.  
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Nederlandse Samenvatting  (Summary in Dutch) 

Veelvoorkomende psychische stoornissen, waaronder depressieve stoornissen, 

angststoornissen en stoornissen in middelengebruik, bedreigen de kwaliteit van leven van 

degenen die hieraan lijden aanzienlijk. Helaas is toegang tot geestelijke gezondheidszorg 

(GGZ) niet vanzelfsprekend. De kloof tussen de beschikbare GGZ en het aantal mensen met 

psychische stoornissen dat behandeling nodig heeft, de geestelijk gezondheidszorgkloof, is 

een wereldwijd probleem. Vanwege beperkte financiële middelen voor GGZ worden lage- 

en middeninkomenslanden hierdoor onevenredig hard getroffen.  
Minimale psychologische interventies kunnen de toegang tot ‘evidence-based’ GGZ 

verbeteren waardoor de geestelijke gezondheidszorgkloof kleiner kan worden.
Strategieën die digitale technologie en nit gespecialiseerd professionals en zelfs ‘leken’ als 

behandelaren inzetten voor deze interventies zouden het tekort aan professionals in de 

GGZ kunnen opvangen. In hoofdstuk 3 en 4 presenteerden we twee systematische reviews 

en meta-analyses over de effectiviteit van minimale psychologische interventies (d.w.z. 

digitale psychologische interventies) op veelvoorkomende psychische stoornissen in lage- 

en middeninkomenslanden. In hoofdstuk 3 lieten wij op basis van de ‘gepoolde’ resultaten 

van 22 studies zien dat digitale psychologische interventies, die voornamelijk onderzocht 

werden bij depressieve stoornis en stoornissen in middelengebruik, over het algemeen 

effectief zijn (d.w.z. een medium effect size) in vergelijking met diverse controlegroepen, 

vooral versus gebruikelijke zorg. De effectiviteit van psychologische interventies voor 

depressie onder Chinese studenten werd met een systematische review en meta-analyse 

onderzocht in hoofdstuk 4. De resultaten lieten zien dat over het geheel genomen het effect 
van psychologische interventies groot is ten opzichte van een controle conditie, meestal 

betrof dit een wachtlijstcontrole groep of een vergelijkinsgroep waarin alleen depressieve 

symptomen gemeten werden. Beide meta-analyses bevatten voornamelijk studies onder 

jongvolwassenen (18-35 jaar oud). Onze resultaten ondersteunen de belofte van minimale 

waaronder digitale psychologische interventies voor veelvoorkomende psychische 

stoornissen, vooral bij jonge volwassenen in lage- en middeninkomenslanden. Deze 

interventies kunnen mogelijk geïntegreerd worden in de bestaande patiëntenzorg indien 

deze aanwezig is in het betreffende land. Desalniettemin zijn er meer gerandomiseerde 

studies nodig met voldoende kwaliteit naar de effectiviteit van deze interventies bij alle 
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psychische aandoening. Dit is belangrijk gezien de substantiële heterogeniteit van de 
studies die in de meta-analyses naar voren kwam.  

Mechanistisch en etiologische onderzoek kunnen vanuit een ander perspectief 

bijdragen aan de mogelijkheden om de geestelijke gezondheidszorgkloof te verkleinen. Dit 

type onderzoek kan inzichten verschaffen om innovatieve behandelingen te ontwikkelen 

en om therapeutische aangrijpingspunten te identificeren. In Hoofdstuk 2 werd het 

prospectieve longitudinale bewijs onderzocht voor de leidende etiologische theorieën van 

depressie die van invloed waren op de huidige behandeling van depressie. Hierbij werd 

verondersteld dat verschillende risicofactoren voortvloeiend uit deze theorieën, het 

ontstaan van een eerste depressieve stoornis zouden kunnen bespoedigen. Het 

beschikbare bewijs was voor deze theorieën echter verrassend schaars. Van de 42.133 

onderzoeken die gericht waren op het beantwoorden van de vraag: wat is het bewijs voor 
de voorspellende waarde voor het ontstaan van depressieve stoornis van de risicofactoren 

die volgen uit de toonaangevende theorieën, was slechts 0,06% geschikt. Het resultaat 

leverde bewijs ter ondersteuning van cognitieve-, (6.585 deelnemers) en 

persoonlijkheidgebaseerde theorieën (N=14.394 deelnemers). Over de drie andere grote 

theorieën (psychodynamisch, diathese-stress, en gedrag) konden wij geen conclusies 

trekken als gevolg van het beperkte aantal studies. Onze resultaten kunnen van belang zijn 

voor de ontwikkeling van nieuwe preventieve interventies door interventies te richten op 

hoge niveaus van disfunctionele attitudes, rumineren en cognitieve reactiviteit, evenals 

hoge niveaus van 'negatieve emotionaliteit' als persoonlijkheidskenmerk. Desalniettemin 

zijn er meer longitudinale observationele studies van hoge kwaliteit nodig om definitieve 

conclusies te trekken wat betreft ht bewijs voor deze toonaangevende etiologische 

theorieën.  
Om het werkingsmechanisme van een minimale psychologische interventie te 

bestuderen gebruikten we in hoofdstuk 5 de data van een gerandomiseerde 

gecontroleerde studie naar de effectiviteit van een online gedragsactivatieprogramma (GA) 

begeleid door getrainde ‘leken’ vergeleken met een controle groep die enkel 

psychoeducatie kreeg voor de behandeling van depressieve stoornis in Indonesië̈. In deze 

studie werdenpatiënten (n = 313) met depressieve stoornis gevraagd om hun mate van 

gedragsactivatie en depressie elke twee weken te rapporteren vanaf baseline tot het einde 

van de interventie (week 10). Resultaten van een mediatieanalyse van de data uit deze 

studie ondersteunden het vermeende werkingsmechanisme, dat wil zeggen, GA-

interventie verhoogde het activatie niveau vanaf week 4 en verminderde vervolgens 
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depressieve symptomen vanaf week 6. Wij lieten zien dat in dit proces het 

activatieniveau als een mediator fungeerde van het effect van de behandeling. Het 

resultaat van dit onderzoek laat zien dat er een bepaalde tijd nodig is voordat bepaalde 

behandelingseffecten verwacht kunnen worden van gedragstherapie. Dit is tevens 

belangrijke informatie voor therapeuten en patiënten.  

Tenslotte, hebben we in hoofdstuk 6 onze belangrijkste bevindingen samengevat en 

de beperkingen van de studies beschreven. We concludeerden dat minimale 

psychologische interventies zoals digitale psychologische interventies en overige minimale 

psychologische interventies een verschil kunnen maken om de kloof in de GGZ te verkleinen, 

vooral in lage-en-middeninkomenslanden. Echter, voordat we deze innovatieve minimale 

interventies aan patiënten gaan aanbieden, is er meer bewijs nodig uit hoogwaardig 

onderzoek. Aan de andere kant is er ook meer kennis nodig ten aanzien van de etiologie en 
instandhoudende factoren bij veel voorkomende aandoeningen als ook de 

werkingsmechanismen van minimale psychologische interventies. Samenvattend, 

illustreerde dit proefschrift verschillende manieren om de geestelijke gezondheidskloof aan 

te pakken, vooral in lage- en middeninkomenslanden. Hierbij werd gefocust op 

veelvoorkomende psychische stoornissen. Uiteindelijk moet dit ervoor zorgen dat mensen 

die een behandeling nodig hebben voor deze stoornissen, tijdig toegang krijgen tot 

effectieve interventies.  
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Appendix 1 Supplement to Chapter 2 

Appendix 1A:  Search terms for all the theories 

Note: The searches for psychodynamic, personality and part of cognitive theories were combined for 

onset and relapse/recurrence; the search for diathesis-stress theory combined psychological and 

biological risk factors for MDD. We then re-ran each search using only the specific terms for 

depression onset to calculate the number of hits, exclusions, and inclusions for the current overview. 

Snowballing procedures including checking inclusions of previous relative reviews and articles cited 

each inclusion were also conducted to identify any studies undetected in the original search. 

Search terms Behavioral theories 
Database Search strategy 
Pubmed 1. ("depressive disorder"[MeSH Terms] OR "depression"[MeSH Terms] OR 

depression[Title/Abstract] OR depressive[Title/Abstract] OR depressed 
[Title/Abstract] OR affective[Title/Abstract]) 
2. ("behavior*  theory"[Title/Abstract] OR “behaviour* theory” [Title/Abstract] OR 
“behavioral model” [Title/Abstract] OR “behavioural model” [Title/Abstract] OR 
“behavioral intervention” [Title/Abstract]  OR “behavioural intervention” 
[Title/Abstract] OR “behaviour* therapy”[Title/Abstract] OR “behaviour* 
therapy”[Title/Abstract] OR "social learning"[Title/Abstract] OR “self-efficacy” 
[Title/Abstract] OR “observational learning” [Title/Abstract] OR “self-regulation” 
[Title/Abstract] OR conditioning [Title/Abstract] OR conditioned [Title/Abstract] OR 
"classical condition*"[Title/Abstract] OR "operant condition*"[Title/Abstract] OR 
reinforcement [Title/Abstract] OR “learning theory” [Title/Abstract]OR “behavior* 
activation” [Title/Abstract] OR “behaviour* activation” [Title/Abstract] OR 
“functional analysis” [Title/Abstract]  OR “problem solving” [Title/Abstract] OR 
“social skills” [Title/Abstract]) 
3. (onset [Title/Abstract] OR first-ever [Title/Abstract] OR predictor [Title/Abstract]
OR preventi* [Title/Abstract] OR prospective [Title/Abstract] OR risk [Title/Abstract] 
OR vulnerability[Title/Abstract] OR longitud*[Title/Abstract] OR precipitating 
[Title/Abstract] OR protective [Title/Abstract] OR resilience[Title/Abstract] OR 
susceptibility[Title/Abstract] OR epidemiology[Title/Abstract])
4. 1 AND 2 AND 3 [Filter: human, English, not review]

PsychInfo 1. (depression/ or depressive/ or depressed/ or affective).ab,ti. 
2. (onset/ or first-ever /or predictor/ or prevention/or preventive/or prospective/or 
risk/or vulnerability/or longitud*/or precipitating/or protective/or resilience/or 
susceptibility/or epidemiology)).ab,ti. 
3. (*behavioral theory/ or *behavioural theory/ or *behavioral model/ or 
*behavioural model/ or *behavioral intervention/ or *behavioural intervention/ or 
*behavioral therapy/ or *behavioural therapy/ or *social learning/ or *self-efficacy/ 
or *observational learning/ or *self-regulation/ or conditioning/ or conditioned/ or 
*classical conditioning/ or *classical conditioned/or *operant conditioning/or 
*operant conditioned/ or reinforcement/ or *learning theory/ or *behavioral 
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activation/ or *behavioural activation/ or *functional analysis/ or *problem solving/ 
or *social skills).ab,ti. 
4. 1 and 2 and 3

Cochrane 
library 

1. (Depress* or affective) 
2. (onset or first-ever or predictor or preventi* or perspective or risk or vulnerability 
or longitud* or precipitating or protective or resilience or susceptibility or 
epidemiology)
3. (behavioral theory or behavioural theory or behavioral model or behavioural 
model or behavioral intervention or behavioural intervention or behavioral therapy 
or behavioural therapy or social learning or self-efficacy or observational learning or 
self-regulation or conditioning or conditioned or classical condition* or operant 
condition* or reinforcement or learning theory or behavioral activation or 
behavioural activation or functional analysis or problem solving or social skills) 
4. 1 and 2 and 3

Embase 1. (‘depress*’/exp or  ‘affective’/exp OR depress*:ab,ti) 
2. (onset:ab,ti or first-ever:ab,ti or predictor:ab,ti or preventi*:ab,ti or 
perspective:ab,ti or risk:ab,ti or vulnerability:ab,ti or ‘longitud*’:ab,ti or 
precipitating:ab,ti or protective:ab,ti or resilience:ab,ti or susceptibility:ab,ti or 
epidemiology:ab,ti)
3. (‘behavior* theory’:ab,ti or ‘behaviour* theory’:ab,ti or ‘behavioral model’:ab,ti or 
‘behavioral intervention’:ab,ti or ‘behaviour* therapy’:ab,ti or ‘behavioural 
model’:ab,ti or ‘behavioural intervention’:ab,ti or ‘behaviour* therapy’:ab,ti or 
‘social learning’:ab,ti or ‘self-efficacy’:ab,ti or ‘observational learning’:ab,ti or ‘self-
regulation’:ab,ti or conditioning:ab,ti or conditioned:ab,ti or ‘classical 
condition*’:ab,ti or ‘operant condion*’:ab,ti or reinforcement:ab,ti or ‘learning 
theory’:ab,ti or ‘behavior* activation’:ab,ti or ‘behaviour* activation’:ab,ti or
‘functional analysis’:ab,ti or ‘problem solving’:ab,ti or ‘social skills’:ab,ti)
4. 1 and 2 and 3

Search terms Cognitive theories 
Database Search strategy 
Pubmed 1. ("depressive disorder"[MeSH Terms] OR "depression"[MeSH Terms] OR 

depression[Title/Abstract] OR depressive[Title/Abstract] OR depressed 
[Title/Abstract] OR affective[Title/Abstract]) 
2. ("cognitive theory" [Title/Abstract] OR "cognitive model"[ Title/Abstract] OR 
"cognitive therapy"[MeSH Terms] OR "cognitive therapy"[ Title/Abstract] OR 
"cognitive intervention" [ Title/Abstract] OR cognitive [Title/Abstract] OR 
hopelessness[Title/Abstract] OR helplessness[Title/Abstract] OR "dual processing"[ 
Title/Abstract] OR "information processing"[ Title/Abstract] OR "information 
processing bias"[ Title/Abstract] OR "cognitive bias"[ Title/Abstract] OR "cognitive 
biased"[ Title/Abstract] OR "cognitive biases"[ Title/Abstract] OR "scar model"[ 
Title/Abstract] OR "scarring"[ Title/Abstract] OR "diathesis-stress"[ Title/Abstract] OR 
"attitude"[MeSH Terms] OR "attitude"[ Title/Abstract] OR "attitudes"[ Title/Abstract] 
OR "dysfunctional attitude*"[ Title/Abstract] OR "dysfunctional belief"[ 
Title/Abstract] OR "self-control"[ Title/Abstract] OR schema[Title/Abstract] OR 
“automatic negative thought”[Title/Abstract] ruminat*[Title/Abstract] OR “repetitive 
thought”[Title/Abstract] OR “repetitive thinking”[Title/Abstract] OR 
worry[Title/Abstract] OR persev*[Title/Abstract] OR “intrusive 
thought”[Title/Abstract] OR “intrusive thinking”[Title/Abstract] OR “negative 
thought”[Title/Abstract] OR “negative thinking”[Title/Abstract] OR “stress 
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thought”[Title/Abstract] OR “stress thinking”[Title/Abstract] OR “obsessive 
thought”[Title/Abstract] OR “obsessive thinking”[Title/Abstract] OR “unconscious 
stress”[Title/Abstract] OR “implicit stress”[Title/Abstract] OR “anticipatory 
stress”[Title/Abstract] OR “anticipation stress”[Title/Abstract] OR “cognitive 
intrusion*”[Title/Abstract] OR reflection[Title/Abstract] OR brooding[Title/Abstract] 
OR “reflect*”[Title/Abstract] OR “self referential thought”[Title/Abstract] OR 
“counterfactual thinking”[Title/Abstract] OR “mind wandering”[Title/Abstract] OR 
“post-event processing”[Title/Abstract] OR “habitual negative self-
thinking”[Title/Abstract] OR “catastrophizing”[Title/Abstract] OR “automatic 
thoughts questionnaire”[Title/Abstract] OR “Crandell cognitions 
inventory”[Title/Abstract] OR “cognitions checklist”[Title/Abstract] OR “cognitive 
style test”[Title/Abstract] OR “sociotropy-autonomy scale”[Title/Abstract] OR 
attribution[Title/Abstract] OR schema[Title/Abstract] OR “automatic 
thoughts”[Title/Abstract] OR “depressive realism”[Title/Abstract] OR “illusion of 
control”[Title/Abstract] OR “cognitive distortion”[Title/Abstract] OR “judgment of 
contingency”[Title/Abstract] OR “attentional bias”[Title/Abstract] OR “response 
styles theory”[Title/Abstract] OR preoccupation[Title/Abstract] OR “self-
focus”[Title/Abstract] OR “self-focused attention”[Title/Abstract] OR “emotion 
regulation” OR “coping strategy”[Title/Abstract] OR “coping style”[Title/Abstract] OR 
metacognit*[Title/Abstract]) 
3. (onset [Title/Abstract] OR first-ever [Title/Abstract] OR predictor [Title/Abstract] 
OR preventi* [Title/Abstract] OR prospective [Title/Abstract] OR risk [Title/Abstract] 
OR vulnerability[Title/Abstract] OR longitud*[Title/Abstract] OR precipitating 
[Title/Abstract] OR protective [Title/Abstract] OR resilience[Title/Abstract] OR 
susceptibility[Title/Abstract] OR epidemiology[Title/Abstract])
4. 1 AND 2 AND 3 [Filter: human, English, not review]

PsychInfo 1. (depression/ or depressive/ or depressed/ or affective).ab,ti. 
2. (onset/ or first-ever /or predictor/ or prevention/or preventive/or prospective/or 
risk/or vulnerability/or longitud*/or precipitating/or protective/or resilience/or 
susceptibility/or epidemiology)).ab,ti. 
(*cognitive theory or *cognitive model or cognitive or *cognitive therapy or 
*cognitive intervention/ or hopelessness or helplessness or *dual processing or 
*information processing or *cognitive bias or *cognitive biased or *cognitive biases 
or *scar model or scarring or *diathesis-stress or attitude* or *dysfunctional belief 
or *dysfunctional attitude or *dysfunctional attitudes or rumination or ruminative or 
ruminating or *repetitive thought or *repetitive thinking or worry or persev* or 
*intrusive thought or *intrusive thinking or *negative thought or *negative thinking 
or *stress thought or *stress thinking or *obsessive thought or *obsessive thinking 
or *unconscious stress or *implicit stress or *anticipatory stress or *anticipation 
stress or *cognitive intrusion or reflection or brooding or *reflect or *referential 
thought or *counterfactual thinking or *mind wandering or *post-event processing 
or *habitual negative self-thinking or *catastrophizing or *automatic thoughts 
questionnaire or *Crandell cognitions inventory or *cognitions checklist or 
*cognitive style test or *sociotropy-autonomy scale or attribution or schema or 
*automatic thoughts or *depressive realism or *illusion of control or *cognitive 
distortion or *judgment of contingency or *attentional bias or *response styles 
theory or preoccupation OR *self-focus OR *self-focused attention OR *emotion 
regulation OR *coping strategy OR *coping style).ab,ti. 
4. 1 and 2 and 3

Cochrane 
library 

1. (Depress* or affective) 
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2. (onset or first-ever or predictor or preventi* or perspective or risk or vulnerability 
or longitud* or precipitating or protective or resilience or susceptibility or 
epidemiology) 
3. (cognitive theory or cognitive model or cognitive or cognitive therapy or cognitive 
intervention or hopelessness or helplessness or dual processing or information 
processing or cognitive bias or cognitive biased or cognitive biases or scar model or 
scarring or diathesis-stress or attitude* or dysfunctional belief or dysfunctional 
attitude or dysfunctional attitudes ruminat* OR ‘repetitive thought’ OR ‘repetitive 
thinking’ OR worry OR persev* OR ‘intrusive thought’ OR ‘intrusive thinking’ OR 
‘negative thought’ OR ‘negative thinking’ OR ‘stress thought’ OR ‘stress thinking’ OR 
‘obsessive thought’ OR ‘obsessive thinking’ OR ‘unconscious stress’ OR ‘implicit 
stress’ OR ‘anticipatory stress’ OR ‘anticipation stress’ OR ‘cognitive intrusion*’ OR 
reflection OR brooding OR ‘reflect*’ OR ‘self referential thought’ OR ‘counterfactual 
thinking’ OR ‘mind wandering’ OR ‘post-event processing’ OR ‘habitual negative self-
thinking’ OR ‘catastrophizing’ OR ‘automatic thoughts questionnaire’ OR ‘Crandell 
cognitions inventory’ OR ‘cognitions checklist’ OR ‘cognitive style test’ OR 
‘sociotropy-autonomy scale’ OR attribution OR schema OR ‘automatic thoughts’ OR 
‘depressive realism’ OR ‘illusion of control’ OR ‘cognitive distortion’ OR ‘judgment of 
contingency’ OR ‘attentional bias’ OR ‘response styles theory’ OR preoccupation OR 
‘self-focus’ OR ‘self-focused attention’ OR ‘emotion regulation’ OR ‘coping strategy’ 
OR ‘coping style’) 
4. 1 and 2 and 3 

Embase 1. (‘depress*’/exp or  ‘affective’/exp OR depress*:ab,ti) 
2. (onset:ab,ti or first-ever:ab,ti or predictor:ab,ti or preventi*:ab,ti or
perspective:ab,ti or risk:ab,ti or vulnerability:ab,ti or ‘longitud*’:ab,ti or 
precipitating:ab,ti or protective:ab,ti or resilience:ab,ti or susceptibility:ab,ti or 
epidemiology:ab,ti) 
3. (‘cognitive theory’:ab,ti or ‘cognitive model’:ab,ti or cognitive:ab,ti or ‘cognitive 
therapy’:ab,ti or ‘cognitive intervention’:ab,ti or hopelessness:ab,ti or 
helplessness:ab,ti or ‘dual processing’:ab,ti or ‘information process*’:ab,ti  or 
‘cognitive bias’:ab,ti or ‘cognitive bias*’:ab,ti or ‘scar model’:ab,ti or scarring:ab,ti or 
‘diathesis-stress’:ab,ti  or attitude*:ab,ti or ‘dysfunctional belief’:ab,ti or 
‘dysfunctional attitude*’:ab,ti or ruminat*:ab,ti OR ‘repetitive thought’:ab,ti OR 
‘repetitive thinking’:ab,ti OR worry:ab,ti OR persev*:ab,ti OR ‘intrusive thought’:ab,ti 
OR ‘intrusive thinking’:ab,ti OR ‘negative thought’:ab,ti OR ‘negative thinking’:ab,ti 
OR ‘stress thought’:ab,ti OR ‘stress thinking’:ab,ti OR ‘obsessive thought’:ab,ti OR 
‘obsessive thinking’:ab,ti OR ‘unconscious stress’:ab,ti OR ‘implicit stress’:ab,ti OR 
‘anticipatory stress’:ab,ti OR ‘anticipation stress’:ab,ti OR ‘cognitive intrusion*’:ab,ti 
OR reflection:ab,ti OR brooding:ab,ti OR ‘reflect*’:ab,ti OR ‘self referential 
thought’:ab,ti OR ‘counterfactual thinking’:ab,ti OR ‘mind wandering’:ab,ti OR ‘post-
event processing’:ab,ti OR ‘habitual negative self-thinking’:ab,ti OR 
‘catastrophizing’:ab,ti OR ‘automatic thoughts questionnaire’:ab,ti OR ‘Crandell 
cognitions inventory’:ab,ti OR ‘cognitions checklist’:ab,ti OR ‘cognitive style 
test’:ab,ti OR ‘sociotropy-autonomy scale’:ab,ti OR attribution:ab,ti OR schema:ab,ti 
OR ‘automatic thoughts’:ab,ti OR ‘depressive realism’:ab,ti OR ‘illusion of 
control’:ab,ti OR ‘cognitive distortion’:ab,ti OR ‘judgment of contingency’:ab,ti OR 
‘attentional bias’:ab,ti OR ‘response styles theory’:ab,ti OR preoccupation:ab,ti OR 
‘self-focus’:ab,ti OR ‘self-focused attention’:ab,ti OR ‘emotion regulation’ OR ‘coping 
strategy’:ab,ti OR ‘coping style’:ab,ti) 
4. 1 and 2 and 3
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Search terms Psychodynamic theories 
Database Search strategy 
Pubmed 1. ("depressive disorder"[MeSH Terms] OR "depression"[MeSH Terms] OR 

depression[Title/Abstract] OR depressive[Title/Abstract] OR depressed 
[Title/Abstract] OR affective[Title/Abstract]) 
2. ("attachment anxiety"[Title/Abstract] OR "secure attachment"[Title/Abstract] OR 
"insecure attachment"[Title/Abstract] OR "avoidant attachment"[Title/Abstract] OR 
"withdrawn attachment"[Title/Abstract] OR "attachment style"[Title/Abstract] OR 
"dismissive attachment"[Title/Abstract] OR "object relations"[Title/Abstract] OR 
"object relational functioning"[Title/Abstract] OR "self object"[Title/Abstract] OR 
"loved object"[Title/Abstract] OR "self object representations"[Title/Abstract] OR 
"depressive position"[Title/Abstract] OR "mirroring"[Title/Abstract] OR 
"twinship"[Title/Abstract] OR "poignant sadness"[Title/Abstract] OR "remorseful 
guilt"[Title/Abstract] OR "guilt"[Title/Abstract] OR "shame"[Title/Abstract] OR 
"compromise formation"[Title/Abstract] OR "narcissistic 
identification”[Title/Abstract] OR psychodynam*[Title/Abstract] OR 
psychoanal*[Title/Abstract]) 
3. (onset [Title/Abstract] OR first-ever [Title/Abstract] OR predictor [Title/Abstract]
OR preventi* [Title/Abstract] OR prospective [Title/Abstract] OR risk [Title/Abstract] 
OR vulnerability[Title/Abstract] OR longitud*[Title/Abstract] OR precipitating 
[Title/Abstract] OR protective [Title/Abstract] OR resilience[Title/Abstract] OR 
susceptibility[Title/Abstract] OR epidemiology[Title/Abstract])
4. 1 AND 2 AND 3 [Filter: human, English, not review]

PsychInfo 1. (depression/ or depressive/ or depressed/ or affective).ab,ti. 
2. (onset/ or first-ever /or predictor/ or prevention/or preventive/or prospective/or 
risk/or vulnerability/or longitud*/or precipitating/or protective/or resilience/or 
susceptibility/or epidemiology)).ab,ti.
3. (psychoanal*/ or psychodynam*/ or *object relation*/ or *attachment anxiety*/
or *insecure attachment*/ or *enmeshed attachment*/ or *secure attachment*/ or 
*avoidant attachment*/ or *withdrawn attachment*/ or *dismissive attachment*/ 
or *self object*/ or twinship/ or mirroring/ or *idealizing transference*/ or 
*reassurance seeking*/ or *narcissistic identification*).mp. 
4. 1 and 2 and 3

Cochrane 
library 

1. (Depress* or affective) 

2. (onset or first-ever or predictor or preventi* or perspective or risk or vulnerability 
or longitud* or precipitating or protective or resilience or susceptibility or 
epidemiology) 
3. (behavioral theory or behavioural theory or behavioral model or behavioural
model or behavioral intervention or behavioural intervention or behavioral therapy 
or behavioural therapy or social learning or self-efficacy or observational learning or 
self-regulation or conditioning or conditioned or classical condition* or operant 
condition* or reinforcement or learning theory or behavioral activation or 
behavioural activation or functional analysis or problem solving or social skills)

4. 1 and 2 and 3
Embase 1. (‘depress*’/exp or  ‘affective’/exp OR depress*:ab,ti) 

2. (onset:ab,ti or first-ever:ab,ti or predictor:ab,ti or preventi*:ab,ti or 
perspective:ab,ti or risk:ab,ti or vulnerability:ab,ti or ‘longitud*’:ab,ti or 
precipitating:ab,ti or protective:ab,ti or resilience:ab,ti or susceptibility:ab,ti or 
epidemiology:ab,ti) 
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3. (object relations or attachment anxiety or insecure attachment or enmeshed 
attachment or secure attachment or avoidant attachment or withdrawn attachment 
or dismissive attachment or self object or object relation function or twinship or 
mirroring or idealizing transference or guilt or shame or reassurance seeking or 
narcissistic identification or compromise formation or poignant sadness or 
remorseful guilt or psychodynam* or psychoanal*)
4. 1 and 2 and 3

Search terms Personality-based theories 
Database Search strategy 
Pubmed 1. ("depressive disorder"[MeSH Terms] OR "depression"[MeSH Terms] OR 

depression[Title/Abstract] OR depressive[Title/Abstract] OR depressed 
[Title/Abstract] OR affective[Title/Abstract]) 
2. (personality[Title/Abstract] OR Eysenck[Title/Abstract] OR 
Neuroticism[Title/Abstract] OR Psychoticism[Title/Abstract] OR BAS[Title/Abstract] 
OR FFFS[Title/Abstract] OR BIS[Title/Abstract] OR Big Five[Title/Abstract] OR 
volatility[Title/Abstract] OR Agreeableness[Title/Abstract] OR “Openness to 
experience”[Title/Abstract] OR Conscientiousness[Title/Abstract] OR 
Cloninger[Title/Abstract] OR “Novelty seeking”[Title/Abstract] OR “Harm 
avoidance”[Title/Abstract] OR Persistence[Title/Abstract] OR “Reward 
dependence”[Title/Abstract] OR “Self-directedness”[Title/Abstract] OR “Watson & 
Tellegen”[Title/Abstract] OR Constraint[Title/Abstract]) 
3. (onset [Title/Abstract] OR first-ever [Title/Abstract] OR predictor [Title/Abstract]
OR preventi* [Title/Abstract] OR prospective [Title/Abstract] OR risk [Title/Abstract] 
OR vulnerability[Title/Abstract] OR longitud*[Title/Abstract] OR precipitating 
[Title/Abstract] OR protective [Title/Abstract] OR resilience[Title/Abstract] OR 
susceptibility[Title/Abstract] OR epidemiology[Title/Abstract])
4. 1 AND 2 AND 3 [Filter: human, English, not review]

PsychInfo 1. (depression/ or depressive/ or depressed/ or affective).ab,ti. 
2. (onset/ or first-ever /or predictor/ or prevention/or preventive/or prospective/or 
risk/or vulnerability/or longitud*/or precipitating/or protective/or resilience/or 
susceptibility/or epidemiology)).ab,ti. 
3. (personality or Eysenck or Neuroticism or Psychoticism or BAS or FFFS or BIS or 
*Big Five or volatility or Agreeableness or *Openness to experience or 
Conscientiousness or Cloninger or *Novelty seeking or *Harm avoidance or *Reward 
dependence or *Self-directedness or *Watson & Tellegen).ab,ti.
4. 1 and 2 and 3

Cochrane 
library 

1. (Depress* or affective) 

2. (onset or first-ever or predictor or preventi* or perspective or risk or vulnerability 
or longitud* or precipitating or protective or resilience or susceptibility or 
epidemiology) 
3. (personality or Eysenck or Neuroticism or Psychoticism or BAS or FFFS or BIS or 
“Big Five” or volatility or Agreeableness or “Openness to experience” or 
Conscientiousness or Cloninger or “Novelty seeking” or “Harm avoidance” or 
“Reward dependence” or “Self-directedness” or “Watson & Tellegen”)
4. 1 and 2 and 3

Embase 1. (‘depress*’/exp or  ‘affective’/exp OR depress*:ab,ti) 
2. (onset:ab,ti or first-ever:ab,ti or predictor:ab,ti or preventi*:ab,ti or
perspective:ab,ti or risk:ab,ti or vulnerability:ab,ti or ‘longitud*’:ab,ti or 
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precipitating:ab,ti or protective:ab,ti or resilience:ab,ti or susceptibility:ab,ti or 
epidemiology:ab,ti)  
3. (personality:ab,ti OR eysenck:ab,ti OR neuroticism:ab,ti OR psychoticism:ab,ti OR 
bas:ab,ti OR fffs:ab,ti OR bis:ab,ti OR 'big five':ab,ti OR volatility:ab,ti OR 
agreeableness:ab,ti OR 'openness to experience':ab,ti OR conscientiousness:ab,ti OR 
cloninger:ab,ti OR 'novelty seeking':ab,ti OR 'harm avoidance':ab,ti OR 'reward 
dependence':ab,ti OR 'self-directedness':ab,ti OR 'watson & tellegen':ab,ti)
4. 1 and 2 and 3

Search terms of diathesis theories 
Database Search strategy 
Pubmed 1. ("depressive disorder"[MeSH Terms] OR "depression"[MeSH Terms] OR 

depression[Title/Abstract] OR depressive[Title/Abstract] OR depressed 
[Title/Abstract] OR affective[Title/Abstract]) 
2. (“predisposition nature” [Title/Abstract] OR “predisposition nurture” 
[Title/Abstract] OR "diathesis stress"[Title/Abstract] OR "diathesis-
stress"[Title/Abstract] OR "diathesis stressor"[Title/Abstract] OR 
diathesis[Title/Abstract] OR diatheses [Title/Abstract] OR interaction [Title/Abstract] 
OR “nurture nature” [Title/Abstract] OR "nature/nurture model"[Title/Abstract] OR 
“social support” [Title/Abstract] OR coping [Title/Abstract] OR OR vulnerab* 
[Title/Abstract])
3. (“stress/stressor” [Title/Abstract] "stress/trauma" [Title/Abstract] OR 
"stress/vulnerability" [Title/Abstract] OR "stress/vulnerability stress" [Title/Abstract] 
OR “stress/death” [Title/Abstract]  OR "stress/stressful" [Title/Abstract]  OR 
"stress/stressors" [Title/Abstract] OR "stress/adversity" [Title/Abstract] OR 
"stress/affect" [Title/Abstract]  OR "stress/anxiety/depression" [Title/Abstract] OR 
“adverse event*” [Title/Abstract] OR trauma[Title/Abstract] OR "life event*" 
[Title/Abstract] OR "traumatic” [Title/Abstract] OR “bereavement” [Title/Abstract] 
OR “grief” [Title/Abstract] OR “humiliation” [Title/Abstract] OR “social rejection” 
[Title/Abstract] or maltreatment [Title/Abstract] OR "childhood trauma" 
[Title/Abstract] OR "early trauma" [Title/Abstract])
4. (onset [Title/Abstract] OR first-ever [Title/Abstract] OR predictor [Title/Abstract]
OR preventi* [Title/Abstract] OR prospective [Title/Abstract] OR risk [Title/Abstract] 
OR vulnerability[Title/Abstract] OR longitud*[Title/Abstract] OR precipitating 
[Title/Abstract] OR protective [Title/Abstract] OR resilience[Title/Abstract] OR 
susceptibility[Title/Abstract] OR epidemiology[Title/Abstract])
5. 1 AND 2 AND 3 AND 4 [Filter: human, English, not review]

PsychInfo 1. (depression/ or depressive/ or depressed/ or affective).ab,ti. 
2. (onset/ or first-ever /or predictor/ or prevention/or preventive/or prospective/or 
risk/or vulnerability/or longitud*/or precipitating/or protective/or resilience/or 
susceptibility/or epidemiology)).ab,ti. 
3. (*predisposition or diathesis or diatheses or interaction or * nature nurture or 
*social support or coping or vulnerability or vulnerable or vulnerabilities).ab,ti
4. (Stress or *adverse event or trauma or *life event or traumatic or bereavement or 
grief or humiliation or *social rejection or maltreatment or *childhood trauma or 
*early trauma).ab,ti
5. 1 and 2 and 3 and 4

Cochrane 
library 

1. (Depress* or affective) 
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2. (onset or first-ever or predictor or preventi* or perspective or risk or vulnerability 
or longitud* or precipitating or protective or resilience or susceptibility or 
epidemiology) 
3. (predisposition  OR ‘*nature*nurture*’ OR ‘diathesis stress’ OR diathesis-stress 
OR ‘diathesis stressor’ OR diathesis OR diatheses OR ‘social support’OR  coping or 
vulnerability or vulnerable or vulnerabilities)
4. (stress OR ‘adverse event*’ OR trauma or maltreatment’ OR ‘childhood trauma’ 
OR ‘early trauma’ OR ‘life event*’ OR ‘life-event*’ or traumatic or bereavement or 
grief or humiliation or ‘social rejection’)
5. 1 and 2 and 3 and 4

Embase 1. (‘depress*’/exp or  ‘affective’/exp OR depress*:ab,ti) 
2. (onset:ab,ti or first-ever:ab,ti or predictor:ab,ti or preventi*:ab,ti or 
perspective:ab,ti or risk:ab,ti or vulnerability:ab,ti or ‘longitud*’:ab,ti or 
precipitating:ab,ti or protective:ab,ti or resilience:ab,ti or susceptibility:ab,ti or 
epidemiology:ab,ti) 
3. (predisposition:ab,ti  OR “nature-nurture”:ab,ti OR “diathesis stress”:ab,ti OR 
diathesis-stress:ab,ti OR “diathesis stressor”:ab,ti OR diathesis:ab,ti OR 
diatheses:ab,ti OR “social support”:ab,ti or coping:ab,ti or vulnerability:ab,ti or 
vulnerable:ab,ti or vulnerabilities:ab,ti)
4. (stress:ab,ti OR “adverse event”:ab,ti or “adverse events”:ab,ti OR trauma:ab,ti or 
“life event”:ab,ti or traumatic:ab,ti or bereavement:ab,ti or grief:ab,ti or 
humiliation:ab,ti OR “life events”:ab,ti or “social rejection”:ab,ti or 
maltreatment:ab,ti 

5. 1 and 2 and 3 and 4

Appendix 1B: Articles included in the systematic review (reference with asterisk were included in the 

meta-analysis) 
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Appendix 2 Supplement to Chapter 3 
Appendix 2A Search strategies in databases 

Pubmed 
“cell phone”[MeSh Terms] or 
“Text Messaging”[MeSh Terms] or  
“Reminder Systems”[MeSh Terms] or  
"internet"[MeSH Terms] or   
“Social Media”[MeSh Terms] or  
“Mobile Applications”[Mesh Terms] or 
“Computers, Handheld”[Mesh Terms] or  
“Software”[Mesh Terms] or  
“Electronic Mail”[Mesh Terms] or  
“Video Games”[Mesh Terms] or  
“Social Networking”[Mesh Terms] or  
(digital[tiab] or email[tiab]  or e-mail[tiab]  or telephone[tiab]  or phone[tiab]  or web[tiab] or 
web-based[tiab] or internet[tiab]  or “internet-based”[tiab] or online[tiab] or electronic[tiab]) 
Or  ( “text messag*”[tiab] or SMS[tiab] or “short messag* service*”[tiab] or texting[tiab] or 
messaging[tiab])  
Or (“mobile phone*”[tiab] or “cell phone*”[tiab] or cellphone*[tiab] or “smart phone*”[tiab] or 
smartphone*[tiab]) 
 Or (“mobile health”[tiab] or “mobile technolog*”[tiab] or mhealth[tiab] or “e-mental health”[tiab] 
or “e-therapy”[tiab] or “e-health”[tiab]) 
Or  (email[tiab] or e-mail[tiab] or “electronic mail”[tiab] or “electronic reminder*”[tiab])  
Or (“new media”[tiab] or “social media”[tiab] or “electronic media”[tiab]) 
Or ((phone*[tiab] or smartphone*[tiab] or cellphone*[tiab] or mobile*[tiab] or web*[tiab] or 
internet[tiab]) and (app[tiab] or apps[tiab] or application*[tiab])) 
Or  (facebook[tiab] or twitter[tiab] or instagram[tiab] or social networking[tiab])  
Or  (internet[tiab] or website*[tiab] or “web site*”[tiab])  
Or (laptop*[tiab] or PDA*[tiab] or “personal digital assistant*”[tiab])  
or (“video game*” [tiab] ) 
AND 
 "psychotherapy"[MeSH Terms] OR psychotherapy[Text Word] OR intervention[all field] OR 
treatment [all field] 
AND 
"Clinical Trials as Topic"[Mesh] or “clinical trials”[tiab] or “crossover procedure”[tiab] or “double blind 
procedure”[tiab] or placebo[tiab] or randomization[tiab] or “random sample”[tiab] or “single blind 
procedure”[tiab] "randomized controlled trial"[Publication Type] OR "randomized controlled 
trial"[tiab] 
AND 
LMIC filter 
Not (review[ti] or meta-analysis[ti]) 

LMIC filter (search in Pubmed as example) 
#10 search #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 
#9 search "developing country"[tiab] OR "developing countries"[tiab] OR "developing nation"[tiab] 
OR "developing nations"[tiab] OR "developing population"[tiab] OR "developing populations"[tiab] OR 
"developing world"[tiab] OR "less developed country"[tiab] OR "less developed countries"[tiab] OR 
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"less developed nation"[tiab] OR "less developed nations"[tiab] OR "less developed population"[tiab] 
OR "less developed populations"[tiab] OR "less developed world"[tiab] OR "lesser developed 
country"[tiab] OR "lesser developed countries"[tiab] OR "lesser developed nation"[tiab] OR "lesser 
developed nations"[tiab] OR "lesser developed population"[tiab] OR "lesser developed 
populations"[tiab] OR "lesser developed world"[tiab] OR "under developed country"[tiab] OR "under 
developed countries"[tiab] OR "under developed nation"[tiab] OR "under developed nations"[tiab] 
OR "under developed population"[tiab] OR "under developed populations"[tiab] OR "under 
developed world"[tiab] OR "underdeveloped country"[tiab] OR "underdeveloped countries"[tiab] OR 
"underdeveloped nation"[tiab] OR "underdeveloped nations"[tiab] OR "underdeveloped 
population"[tiab] OR "underdeveloped populations"[tiab] OR "underdeveloped world"[tiab] OR 
"middle income country"[tiab] OR "middle income countries"[tiab] OR "middle income nation"[tiab] 
OR "middle income nations"[tiab] OR "middle income population"[tiab] OR "middle income 
populations"[tiab] OR "low income country"[tiab] OR "low income countries"[tiab] OR "low income 
nation"[tiab] OR "low income nations"[tiab] OR "low income population"[tiab] OR "low income 
populations"[tiab] OR "lower income country"[tiab] OR "lower income countries"[tiab] OR "lower 
income nation"[tiab] OR "lower income nations"[tiab] OR "lower income population"[tiab] OR "lower 
income populations"[tiab] OR "underserved country"[tiab] OR "underserved countries"[tiab] OR 
"underserved nation"[tiab] OR "underserved nations"[tiab] OR "underserved population"[tiab] OR 
"underserved populations"[tiab] OR "underserved world"[tiab] OR "under served country"[tiab] OR 
"under served countries"[tiab] OR "under served nation"[tiab] OR "under served nations"[tiab] OR 
"under served population"[tiab] OR "under served populations"[tiab] OR "under served world"[tiab] 
OR "deprived country"[tiab] OR "deprived countries"[tiab] OR "deprived nation"[tiab] OR "deprived 
nations"[tiab] OR "deprived population"[tiab] OR "deprived populations"[tiab] OR "deprived 
world"[tiab] OR "poor country"[tiab] OR "poor countries"[tiab] OR "poor nation"[tiab] OR "poor 
nations"[tiab] OR "poor population"[tiab] OR "poor populations"[tiab] OR "poor world"[tiab] OR 
"poorer country"[tiab] OR "poorer countries"[tiab] OR "poorer nation"[tiab] OR "poorer nations"[tiab] 
OR "poorer population"[tiab] OR "poorer populations"[tiab] OR "poorer world"[tiab] OR "developing 
economy"[tiab] OR "developing economies"[tiab] OR "less developed economy"[tiab] OR "less 
developed economies"[tiab] OR "lesser developed economy"[tiab] OR "lesser developed 
economies"[tiab] OR "under developed economy"[tiab] OR "under developed economies"[tiab] OR 
"underdeveloped economy"[tiab] OR "underdeveloped economies"[tiab] OR "middle income 
economy"[tiab] OR "middle income economies"[tiab] OR "low income economy"[tiab] OR "low 
income economies"[tiab] OR "lower income economy"[tiab] OR "lower income economies"[tiab] OR 
"low gdp"[tiab] OR "low gnp"[tiab] OR "low gross domestic"[tiab] OR "low gross national"[tiab] OR 
"lower gdp"[tiab] OR "lower gnp"[tiab] OR "lower gross domestic"[tiab] OR "lower gross 
national"[tiab] OR lmic[tiab] OR lmics[tiab] OR "third world"[tiab] OR "lami country"[tiab] OR "lami 
countries"[tiab] OR "transitional country"[tiab] OR "transitional countries"[tiab]  

#8 Search "developing country"[ot] OR "developing countries"[ot] OR "developing nation"[ot] OR 
"developing nations"[ot] OR "developing population"[ot] OR "developing populations"[ot] OR 
"developing world"[ot] OR "less developed country"[ot] OR "less developed countries"[ot] OR "less 
developed nation"[ot] OR "less developed nations"[ot] OR "less developed population"[ot] OR "less 
developed populations"[ot] OR "less developed world"[ot] OR "lesser developed country"[ot] OR 
"lesser developed countries"[ot] OR "lesser developed nation"[ot] OR "lesser developed nations"[ot] 
OR "lesser developed population"[ot] OR "lesser developed populations"[ot] OR "lesser developed 
world"[ot] OR "under developed country"[ot] OR "under developed countries"[ot] OR "under 
developed nation"[ot] OR "under developed nations"[ot] OR "under developed population"[ot] OR 
"under developed populations"[ot] OR "under developed world"[ot] OR "underdeveloped 
country"[ot] OR "underdeveloped countries"[ot] OR "underdeveloped nation"[ot] OR 
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"underdeveloped nations"[ot] OR "underdeveloped population"[ot] OR "underdeveloped 
populations"[ot] OR "underdeveloped world"[ot] OR "middle income country"[ot] OR "middle income 
countries"[ot] OR "middle income nation"[ot] OR "middle income nations"[ot] OR "middle income 
population"[ot] OR "middle income populations"[ot] OR "low income country"[ot] OR "low income 
countries"[ot] OR "low income nation"[ot] OR "low income nations"[ot] OR "low income 
population"[ot] OR "low income populations"[ot] OR "lower income country"[ot] OR "lower income 
countries"[ot] OR "lower income nation"[ot] OR "lower income nations"[ot] OR "lower income 
population"[ot] OR "lower income populations"[ot] OR "underserved country"[ot] OR "underserved 
countries"[ot] OR "underserved nation"[ot] OR "underserved nations"[ot] OR "underserved 
population"[ot] OR "underserved populations"[ot] OR "underserved world"[ot] OR "under served 
country"[ot] OR "under served countries"[ot] OR "under served nation"[ot] OR "under served 
nations"[ot] OR "under served population"[ot] OR "under served populations"[ot] OR "under served 
world"[ot] OR "deprived country"[ot] OR "deprived countries"[ot] OR "deprived nation"[ot] OR 
"deprived nations"[ot] OR "deprived population"[ot] OR "deprived populations"[ot] OR "deprived 
world"[ot] OR "poor country"[ot] OR "poor countries"[ot] OR "poor nation"[ot] OR "poor nations"[ot] 
OR "poor population"[ot] OR "poor populations"[ot] OR "poor world"[ot] OR "poorer country"[ot] OR 
"poorer countries"[ot] OR "poorer nation"[ot] OR "poorer nations"[ot] OR "poorer population"[ot] OR 
"poorer populations"[ot] OR "poorer world"[ot] OR "developing economy"[ot] OR "developing 
economies"[ot] OR "less developed economy"[ot] OR "less developed economies"[ot] OR "lesser 
developed economy"[ot] OR "lesser developed economies"[ot] OR "under developed economy"[ot] 
OR "under developed economies"[ot] OR "underdeveloped economy"[ot] OR "underdeveloped 
economies"[ot] OR "middle income economy"[ot] OR "middle income economies"[ot] OR "low 
income economy"[ot] OR "low income economies"[ot] OR "lower income economy"[ot] OR "lower 
income economies"[ot] OR "low gdp"[ot] OR "low gnp"[ot] OR "low gross domestic"[ot] OR "low gross 
national"[ot] OR "lower gdp"[ot] OR "lower gnp"[ot] OR "lower gross domestic"[ot] OR "lower gross 
national"[ot] OR lmic[ot] OR lmics[ot] OR "third world"[ot] OR "lami country"[ot] OR "lami 
countries"[ot] OR "transitional country"[ot] OR "transitional countries"[ot]  

#7 Search Africa[pl] OR Asia[pl] OR Caribbean[pl] OR West Indies[pl] OR South America[pl] OR Latin 
America[pl] OR Central America[pl] OR Afghanistan[pl] OR Albania[pl] OR Algeria[pl] OR Angola[pl] OR 
Antigua[pl] OR Barbuda[pl] OR Argentina[pl] OR Armenia[pl] OR Armenian[pl] OR Aruba[pl] OR 
Azerbaijan[pl] OR Bahrain[pl] OR Bangladesh[pl] OR Barbados[pl] OR Benin[pl] OR Byelarus[pl] OR 
Byelorussian[pl] OR Belarus[pl] OR Belorussian[pl] OR Belorussia[pl] OR Belize[pl] OR Bhutan[pl] OR 
Bolivia[pl] OR Bosnia[pl] OR Herzegovina[pl] OR Hercegovina[pl] OR Botswana[pl] OR Brasil[pl] OR 
Brazil[pl] OR Bulgaria[pl] OR Burkina Faso[pl] OR Burkina Fasso[pl] OR Upper Volta[pl] OR Burundi[pl] 
OR Urundi[pl] OR Cambodia[pl] OR Khmer Republic[pl] OR Kampuchea[pl] OR Cameroon[pl] OR 
Cameroons[pl] OR Cameron[pl] OR Camerons[pl] OR Cape Verde[pl] OR Central African Republic[pl] 
OR Chad[pl] OR Chile[pl] OR China[pl] OR Colombia[pl] OR Comoros[pl] OR Comoro Islands[pl] OR 
Comores[pl] OR Mayotte[pl] OR Congo[pl] OR Zaire[pl] OR Costa Rica[pl] OR Cote d'Ivoire[pl] OR Ivory 
Coast[pl] OR Croatia[pl] OR Cuba[pl] OR Cyprus[pl] OR Czechoslovakia[pl] OR Czech Republic[pl] OR 
Slovakia[pl] OR Slovak Republic[pl] OR Djibouti[pl] OR French Somaliland[pl] OR Dominica[pl] OR 
Dominican Republic[pl] OR East Timor[pl] OR East Timur[pl] OR Timor Leste[pl] OR Ecuador[pl] OR 
Egypt[pl] OR United Arab Republic[pl] OR El Salvador[pl] OR Eritrea[pl] OR Estonia[pl] OR Ethiopia[pl] 
OR Fiji[pl] OR Gabon[pl] OR Gabonese Republic[pl] OR Gambia[pl] OR Gaza[pl] OR Georgia 
Republic[pl] OR Georgian Republic[pl] OR Ghana[pl] OR Gold Coast[pl] OR Greece[pl] OR Grenada[pl] 
OR Guatemala[pl] OR Guinea[pl] OR Guam[pl] OR Guiana[pl] OR Guyana[pl] OR Haiti[pl] OR 
Honduras[pl] OR Hungary[pl] OR India[pl] OR Maldives[pl] OR Indonesia[pl] OR Iran[pl] OR Iraq[pl] OR 
Isle of Man[pl] OR Jamaica[pl] OR Jordan[pl] OR Kazakhstan[pl] OR Kazakh[pl] OR Kenya[pl] OR 
Kiribati[pl] OR Korea[pl] OR Kosovo[pl] OR Kyrgyzstan[pl] OR Kirghizia[pl] OR Kyrgyz Republic[pl] OR 
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Kirghiz[pl] OR Kirgizstan[pl] OR "Lao PDR"[pl] OR Laos[pl] OR Latvia[pl] OR Lebanon[pl] OR Lesotho[pl] 
OR Basutoland[pl] OR Liberia[pl] OR Libya[pl] OR Lithuania[pl]  

#6 Search Macedonia[pl] OR Madagascar[pl] OR Malagasy Republic[pl] OR Malaysia[pl] OR Malaya[pl] 
OR Malay[pl] OR Sabah[pl] OR Sarawak[pl] OR Malawi[pl] OR Nyasaland[pl] OR Mali[pl] OR Malta[pl] 
OR Marshall Islands[pl] OR Mauritania[pl] OR Mauritius[pl] OR Agalega Islands[pl] OR Mexico[pl] OR 
Micronesia[pl] OR Middle East[pl] OR Moldova[pl] OR Moldovia[pl] OR Moldovian[pl] OR Mongolia[pl] 
OR Montenegro[pl] OR Morocco[pl] OR Ifni[pl] OR Mozambique[pl] OR Myanmar[pl] OR Myanma[pl] 
OR Burma[pl] OR Namibia[pl] OR Nepal[pl] OR Netherlands Antilles[pl] OR New Caledonia[pl] OR 
Nicaragua[pl] OR Niger[pl] OR Nigeria[pl] OR Northern Mariana Islands[pl] OR Oman[pl] OR 
Muscat[pl] OR Pakistan[pl] OR Palau[pl] OR Palestine[pl] OR Panama[pl] OR Paraguay[pl] OR Peru[pl] 
OR Philippines[pl] OR Philipines[pl] OR Phillipines[pl] OR Phillippines[pl] OR Poland[pl] OR Portugal[pl] 
OR Puerto Rico[pl] OR Romania[pl] OR Rumania[pl] OR Roumania[pl] OR Russia[pl] OR Russian[pl] OR 
Rwanda[pl] OR Ruanda[pl] OR Saint Kitts[pl] OR St Kitts[pl] OR Nevis[pl] OR Saint Lucia[pl] OR St 
Lucia[pl] OR Saint Vincent[pl] OR St Vincent[pl] OR Grenadines[pl] OR Samoa[pl] OR Samoan 
Islands[pl] OR Navigator Island[pl] OR Navigator Islands[pl] OR Sao Tome[pl] OR Saudi Arabia[pl] OR 
Senegal[pl] OR Serbia[pl] OR Montenegro[pl] OR Seychelles[pl] OR Sierra Leone[pl] OR Slovenia[pl] OR 
Sri Lanka[pl] OR Ceylon[pl] OR Solomon Islands[pl] OR Somalia[pl] OR South Africa[pl] OR Sudan[pl] 
OR Suriname[pl] OR Surinam[pl] OR Swaziland[pl] OR Syria[pl] OR Tajikistan[pl] OR Tadzhikistan[pl] OR 
Tadjikistan[pl] OR Tadzhik[pl] OR Tanzania[pl] OR Thailand[pl] OR Togo[pl] OR Togolese Republic[pl] 
OR Tonga[pl] OR Trinidad[pl] OR Tobago[pl] OR Tunisia[pl] OR Turkey[pl] OR Turkmenistan[pl] OR 
Turkmen[pl] OR Uganda[pl] OR Ukraine[pl] OR Uruguay[pl] OR USSR[pl] OR Soviet Union[pl] OR Union 
of Soviet Socialist Republics[pl] OR Uzbekistan[pl] OR Uzbek OR Vanuatu[pl] OR New Hebrides[pl] OR 
Venezuela[pl] OR Vietnam[pl] OR Viet Nam[pl] OR West Bank[pl] OR Yemen[pl] OR Yugoslavia[pl] OR 
Zambia[pl] OR Zimbabwe[pl] OR Rhodesia[pl]  

#5 Search Africa[tiab] OR Asia[tiab] OR Caribbean[tiab] OR West Indies[tiab] OR South America[tiab] 
OR Latin America[tiab] OR Central America[tiab] OR Afghanistan[tiab] OR Albania[tiab] OR 
Algeria[tiab] OR Angola[tiab] OR Antigua[tiab] OR Barbuda[tiab] OR Argentina[tiab] OR Armenia[tiab] 
OR Armenian[tiab] OR Aruba[tiab] OR Azerbaijan[tiab] OR Bahrain[tiab] OR Bangladesh[tiab] OR 
Barbados[tiab] OR Benin[tiab] OR Byelarus[tiab] OR Byelorussian[tiab] OR Belarus[tiab] OR 
Belorussian[tiab] OR Belorussia[tiab] OR Belize[tiab] OR Bhutan[tiab] OR Bolivia[tiab] OR Bosnia[tiab] 
OR Herzegovina[tiab] OR Hercegovina[tiab] OR Botswana[tiab] OR Brasil[tiab] OR Brazil[tiab] OR 
Bulgaria[tiab] OR Burkina Faso[tiab] OR Burkina Fasso[tiab] OR Upper Volta[tiab] OR Burundi[tiab] OR 
Urundi[tiab] OR Cambodia[tiab] OR Khmer Republic[tiab] OR Kampuchea[tiab] OR Cameroon[tiab] OR 
Cameroons[tiab] OR Cameron[tiab] OR Camerons[tiab] OR Cape Verde[tiab] OR Central African 
Republic[tiab] OR Chad[tiab] OR Chile[tiab] OR China[tiab] OR Colombia[tiab] OR Comoros[tiab] OR 
Comoro Islands[tiab] OR Comores[tiab] OR Mayotte[tiab] OR Congo[tiab] OR Zaire[tiab] OR Costa 
Rica[tiab] OR Cote d'Ivoire[tiab] OR Ivory Coast[tiab] OR Croatia[tiab] OR Cuba[tiab] OR Cyprus[tiab] 
OR Czechoslovakia[tiab] OR Czech Republic[tiab] OR Slovakia[tiab] OR Slovak Republic[tiab] OR 
Djibouti[tiab] OR French Somaliland[tiab] OR Dominica[tiab] OR Dominican Republic[tiab] OR East 
Timor[tiab] OR East Timur[tiab] OR Timor Leste[tiab] OR Ecuador[tiab] OR Egypt[tiab] OR United Arab 
Republic[tiab] OR El Salvador[tiab] OR Eritrea[tiab] OR Estonia[tiab] OR Ethiopia[tiab] OR Fiji[tiab] OR 
Gabon[tiab] OR Gabonese Republic[tiab] OR Gambia[tiab] OR Gaza[tiab] OR Georgia Republic[tiab] 
OR Georgian Republic[tiab] OR Ghana[tiab] OR Gold Coast[tiab] OR Greece[tiab] OR Grenada[tiab] OR 
Guatemala[tiab] OR Guinea[tiab] OR Guam[tiab] OR Guiana[tiab] OR Guyana[tiab] OR Haiti[tiab] OR 
Honduras[tiab] OR Hungary[tiab] OR India[tiab] OR Maldives[tiab] OR Indonesia[tiab] OR Iran[tiab] OR 
Iraq[tiab] OR Isle of Man[tiab] OR Jamaica[tiab] OR Jordan[tiab] OR Kazakhstan[tiab] OR Kazakh[tiab] 
OR Kenya[tiab] OR Kiribati[tiab] OR Korea[tiab] OR Kosovo[tiab] OR Kyrgyzstan[tiab] OR Kirghizia[tiab] 
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OR Kyrgyz Republic[tiab] OR Kirghiz[tiab] OR Kirgizstan[tiab] OR "Lao PDR"[tiab] OR Laos[tiab] OR 
Latvia[tiab] OR Lebanon[tiab] OR Lesotho[tiab] OR Basutoland[tiab] OR Liberia[tiab] OR Libya[tiab] OR 
Lithuania[tiab]  

#4 Search Macedonia[tiab] OR Madagascar[tiab] OR Malagasy Republic[tiab] OR Malaysia[tiab] OR 
Malaya[tiab] OR Malay[tiab] OR Sabah[tiab] OR Sarawak[tiab] OR Malawi[tiab] OR Nyasaland[tiab] OR 
Mali[tiab] OR Malta[tiab] OR Marshall Islands[tiab] OR Mauritania[tiab] OR Mauritius[tiab] OR Agalega 
Islands[tiab] OR Mexico[tiab] OR Micronesia[tiab] OR Middle East[tiab] OR Moldova[tiab] OR 
Moldovia[tiab] OR Moldovian[tiab] OR Mongolia[tiab] OR Montenegro[tiab] OR Morocco[tiab] OR 
Ifni[tiab] OR Mozambique[tiab] OR Myanmar[tiab] OR Myanma[tiab] OR Burma[tiab] OR 
Namibia[tiab] OR Nepal[tiab] OR Netherlands Antilles[tiab] OR New Caledonia[tiab] OR 
Nicaragua[tiab] OR Niger[tiab] OR Nigeria[tiab] OR Northern Mariana Islands[tiab] OR Oman[tiab] OR 
Muscat[tiab] OR Pakistan[tiab] OR Palau[tiab] OR Palestine[tiab] OR Panama[tiab] OR Paraguay[tiab] 
OR Peru[tiab] OR Philippines[tiab] OR Philipines[tiab] OR Phillipines[tiab] OR Phillippines[tiab] OR 
Poland[tiab] OR Portugal[tiab] OR Puerto Rico[tiab] OR Romania[tiab] OR Rumania[tiab] OR 
Roumania[tiab] OR Russia[tiab] OR Russian[tiab] OR Rwanda[tiab] OR Ruanda[tiab] OR Saint Kitts[tiab] 
OR St Kitts[tiab] OR Nevis[tiab] OR Saint Lucia[tiab] OR St Lucia[tiab] OR Saint Vincent[tiab] OR St 
Vincent[tiab] OR Grenadines[tiab] OR Samoa[tiab] OR Samoan Islands[tiab] OR Navigator Island[tiab] 
OR Navigator Islands[tiab] OR Sao Tome[tiab] OR Saudi Arabia[tiab] OR Senegal[tiab] OR Serbia[tiab] 
OR Montenegro[tiab] OR Seychelles[tiab] OR Sierra Leone[tiab] OR Slovenia[tiab] OR Sri Lanka[tiab] 
OR Ceylon[tiab] OR Solomon Islands[tiab] OR Somalia[tiab] OR Sudan[tiab] OR Suriname[tiab] OR 
Surinam[tiab] OR Swaziland[tiab] OR Syria[tiab] OR Tajikistan[tiab] OR Tadzhikistan[tiab] OR 
Tadjikistan[tiab] OR Tadzhik[tiab] OR Tanzania[tiab] OR Thailand[tiab] OR Togo[tiab] OR Togolese 
Republic[tiab] OR Tonga[tiab] OR Trinidad[tiab] OR Tobago[tiab] OR Tunisia[tiab] OR Turkey[tiab] OR 
Turkmenistan[tiab] OR Turkmen[tiab] OR Uganda[tiab] OR Ukraine[tiab] OR Uruguay[tiab] OR 
USSR[tiab] OR Soviet Union[tiab] OR Union of Soviet Socialist Republics[tiab] OR Uzbekistan[tiab] OR 
Uzbek OR Vanuatu[tiab] OR New Hebrides[tiab] OR Venezuela[tiab] OR Vietnam[tiab] OR Viet 
Nam[tiab] OR West Bank[tiab] OR Yemen[tiab] OR Yugoslavia[tiab] OR Zambia[tiab] OR 
Zimbabwe[tiab] OR Rhodesia[tiab]  

#3 Search Africa[ot] OR Asia[ot] OR Caribbean[ot] OR West Indies[ot] OR South America[ot] OR Latin 
America[ot] OR Central America[ot] OR Afghanistan[ot] OR Albania[ot] OR Algeria[ot] OR Angola[ot] 
OR Antigua[ot] OR Barbuda[ot] OR Argentina[ot] OR Armenia[ot] OR Armenian[ot] OR Aruba[ot] OR 
Azerbaijan[ot] OR Bahrain[ot] OR Bangladesh[ot] OR Barbados[ot] OR Benin[ot] OR Byelarus[ot] OR 
Byelorussian[ot] OR Belarus[ot] OR Belorussian[ot] OR Belorussia[ot] OR Belize[ot] OR Bhutan[ot] OR 
Bolivia[ot] OR Bosnia[ot] OR Herzegovina[ot] OR Hercegovina[ot] OR Botswana[ot] OR Brasil[ot] OR 
Brazil[ot] OR Bulgaria[ot] OR Burkina Faso[ot] OR Burkina Fasso[ot] OR Upper Volta[ot] OR 
Burundi[ot] OR Urundi[ot] OR Cambodia[ot] OR Khmer Republic[ot] OR Kampuchea[ot] OR 
Cameroon[ot] OR Cameroons[ot] OR Cameron[ot] OR Camerons[ot] OR Cape Verde[ot] OR Central 
African Republic[ot] OR Chad[ot] OR Chile[ot] OR China[ot] OR Colombia[ot] OR Comoros[ot] OR 
Comoro Islands[ot] OR Comores[ot] OR Mayotte[ot] OR Congo[ot] OR Zaire[ot] OR Costa Rica[ot] OR 
Cote d'Ivoire[ot] OR Ivory Coast[ot] OR Croatia[ot] OR Cuba[ot] OR Cyprus[ot] OR Czechoslovakia[ot] 
OR Czech Republic[ot] OR Slovakia[ot] OR Slovak Republic[ot] OR Djibouti[ot] OR French 
Somaliland[ot] OR Dominica[ot] OR Dominican Republic[ot] OR East Timor[ot] OR East Timur[ot] OR 
Timor Leste[ot] OR Ecuador[ot] OR Egypt[ot] OR United Arab Republic[ot] OR El Salvador[ot] OR 
Eritrea[ot] OR Estonia[ot] OR Ethiopia[ot] OR Fiji[ot] OR Gabon[ot] OR Gabonese Republic[ot] OR 
Gambia[ot] OR Gaza[ot] OR "Georgia Republic"[ot] OR "Georgian Republic"[ot] OR Ghana[ot] OR Gold 
Coast[ot] OR Greece[ot] OR Grenada[ot] OR Guatemala[ot] OR Guinea[ot] OR Guam[ot] OR 
Guiana[ot] OR Guyana[ot] OR Haiti[ot] OR Honduras[ot] OR Hungary[ot] OR India[ot] OR Maldives[ot] 
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OR Indonesia[ot] OR Iran[ot] OR Iraq[ot] OR Isle of Man[ot] OR Jamaica[ot] OR Jordan[ot] OR 
Kazakhstan[ot] OR Kazakh[ot] OR Kenya[ot] OR Kiribati[ot] OR Korea[ot] OR Kosovo[ot] OR 
Kyrgyzstan[ot] OR Kirghizia[ot] OR Kyrgyz Republic[ot] OR Kirghiz[ot] OR Kirgizstan[ot] OR "Lao 
PDR"[ot] OR Laos[ot] OR Latvia[ot] OR Lebanon[ot] OR Lesotho[ot] OR Basutoland[ot] OR Liberia[ot] 
OR Libya[ot] OR Lithuania[ot]  

#2 Search Macedonia[ot] OR Madagascar[ot] OR Malagasy Republic[ot] OR Malaysia[ot] OR 
Malaya[ot] OR Malay[ot] OR Sabah[ot] OR Sarawak[ot] OR Malawi[ot] OR Nyasaland[ot] OR Mali[ot] 
OR Malta[ot] OR Marshall Islands[ot] OR Mauritania[ot] OR Mauritius[ot] OR Agalega Islands[ot] OR 
Mexico[ot] OR Micronesia[ot] OR Middle East[ot] OR Moldova[ot] OR Moldovia[ot] OR Moldovian[ot] 
OR Mongolia[ot] OR Montenegro[ot] OR Morocco[ot] OR Ifni[ot] OR Mozambique[ot] OR 
Myanmar[ot] OR Myanma[ot] OR Burma[ot] OR Namibia[ot] OR Nepal[ot] OR Netherlands Antilles[ot] 
OR New Caledonia[ot] OR Nicaragua[ot] OR Niger[ot] OR Nigeria[ot] OR Northern Mariana Islands[ot] 
OR Oman[ot] OR Muscat[ot] OR Pakistan[ot] OR Palau[ot] OR Palestine[ot] OR Panama[ot] OR 
Paraguay[ot] OR Peru[ot] OR Philippines[ot] OR Philipines[ot] OR Phillipines[ot] OR Phillippines[ot] OR 
Poland[ot] OR Portugal[ot] OR Puerto Rico[ot] OR Romania[ot] OR Rumania[ot] OR Roumania[ot] OR 
Russia[ot] OR Russian[ot] OR Rwanda[ot] OR Ruanda[ot] OR Saint Kitts[ot] OR St Kitts[ot] OR Nevis[ot] 
OR Saint Lucia[ot] OR St Lucia[ot] OR Saint Vincent[ot] OR St Vincent[ot] OR Grenadines[ot] OR 
Samoa[ot] OR Samoan Islands[ot] OR Navigator Island[ot] OR Navigator Islands[ot] OR Sao Tome[ot] 
OR Saudi Arabia[ot] OR Senegal[ot] OR Serbia[ot] OR Montenegro[ot] OR Seychelles[ot] OR Sierra 
Leone[ot] OR Slovenia[ot] OR Sri Lanka[ot] OR Ceylon[ot] OR Solomon Islands[ot] OR Somalia[ot] OR 
Sudan[ot] OR Suriname[ot] OR Surinam[ot] OR Swaziland[ot] OR Syria[ot] OR Tajikistan[ot] OR 
Tadzhikistan[ot] OR Tadjikistan[ot] OR Tadzhik[ot] OR Tanzania[ot] OR Thailand[ot] OR Togo[ot] OR 
Togolese Republic[ot] OR Tonga[ot] OR Trinidad[ot] OR Tobago[ot] OR Tunisia[ot] OR Turkey[ot] OR 
Turkmenistan[ot] OR Turkmen[ot] OR Uganda[ot] OR Ukraine[ot] OR Uruguay[ot] OR USSR[ot] OR 
Soviet Union[ot] OR Union of Soviet Socialist Republics[ot] OR Uzbekistan[ot] OR Uzbek OR 
Vanuatu[ot] OR New Hebrides[ot] OR Venezuela[ot] OR Vietnam[ot] OR Viet Nam[ot] OR West 
Bank[ot] OR Yemen[ot] OR Yugoslavia[ot] OR Zambia[ot] OR Zimbabwe[ot] OR Rhodesia[ot]  

#1 Search Developing Countries[Mesh:noexp] OR Africa[Mesh:noexp] OR Africa, 
Northern[Mesh:noexp] OR Africa South of the Sahara[Mesh:noexp] OR Africa, Central[Mesh:noexp] 
OR Africa, Eastern[Mesh:noexp] OR Africa, Southern[Mesh:noexp] OR Africa, Western[Mesh:noexp] 
OR Asia[Mesh:noexp] OR Asia, Central[Mesh:noexp] OR Asia, Southeastern[Mesh:noexp] OR Asia, 
Western[Mesh:noexp] OR Caribbean Region[Mesh:noexp] OR West Indies[Mesh:noexp] OR South 
America[Mesh:noexp] OR Latin America[Mesh:noexp] OR Central America[Mesh:noexp] OR 
Afghanistan[Mesh:noexp] OR Albania[Mesh:noexp] OR Algeria[Mesh:noexp] OR American 
Samoa[Mesh:noexp] OR Angola[Mesh:noexp] OR "Antigua and Barbuda"[Mesh:noexp] OR 
Argentina[Mesh:noexp] OR Armenia[Mesh:noexp] OR Azerbaijan[Mesh:noexp] OR 
Bahrain[Mesh:noexp] OR Bangladesh[Mesh:noexp] OR Barbados[Mesh:noexp] OR 
Benin[Mesh:noexp] OR Byelarus[Mesh:noexp] OR Belize[Mesh:noexp] OR Bhutan[Mesh:noexp] OR 
Bolivia[Mesh:noexp] OR Bosnia-Herzegovina[Mesh:noexp] OR Botswana[Mesh:noexp] OR 
Brazil[Mesh:noexp] OR Bulgaria[Mesh:noexp] OR Burkina Faso[Mesh:noexp] OR 
Burundi[Mesh:noexp] OR Cambodia[Mesh:noexp] OR Cameroon[Mesh:noexp] OR Cape 
Verde[Mesh:noexp] OR Central African Republic[Mesh:noexp] OR Chad[Mesh:noexp] OR 
Chile[Mesh:noexp] OR China[Mesh:noexp] OR Colombia[Mesh:noexp] OR Comoros[Mesh:noexp] OR 
Congo[Mesh:noexp] OR Costa Rica[Mesh:noexp] OR Cote d'Ivoire[Mesh:noexp] OR 
Croatia[Mesh:noexp] OR Cuba[Mesh:noexp] OR Cyprus[Mesh:noexp] OR 
Czechoslovakia[Mesh:noexp] OR Czech Republic[Mesh:noexp] OR Slovakia[Mesh:noexp] OR 
Djibouti[Mesh:noexp] OR "Democratic Republic of the Congo"[Mesh:noexp] OR 
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Dominica[Mesh:noexp] OR Dominican Republic[Mesh:noexp] OR East Timor[Mesh:noexp] OR 
Ecuador[Mesh:noexp] OR Egypt[Mesh:noexp] OR El Salvador[Mesh:noexp] OR Eritrea[Mesh:noexp] 
OR Estonia[Mesh:noexp] OR Ethiopia[Mesh:noexp] OR Fiji[Mesh:noexp] OR Gabon[Mesh:noexp] OR 
Gambia[Mesh:noexp] OR "Georgia (Republic)"[Mesh:noexp] OR Ghana[Mesh:noexp] OR 
Greece[Mesh:noexp] OR Grenada[Mesh:noexp] OR Guatemala[Mesh:noexp] OR Guinea[Mesh:noexp] 
OR Guinea-Bissau[Mesh:noexp] OR Guam[Mesh:noexp] OR Guyana[Mesh:noexp] OR 
Haiti[Mesh:noexp] OR Honduras[Mesh:noexp] OR Hungary[Mesh:noexp] OR India[Mesh:noexp] OR 
Indonesia[Mesh:noexp] OR Iran[Mesh:noexp] OR Iraq[Mesh:noexp] OR Jamaica[Mesh:noexp] OR 
Jordan[Mesh:noexp] OR Kazakhstan[Mesh:noexp] OR Kenya[Mesh:noexp] OR Korea[Mesh:noexp] OR 
Kosovo[Mesh:noexp] OR Kyrgyzstan[Mesh:noexp] OR Laos[Mesh:noexp] OR Latvia[Mesh:noexp] OR 
Lebanon[Mesh:noexp] OR Lesotho[Mesh:noexp] OR Liberia[Mesh:noexp] OR Libya[Mesh:noexp] OR 
Lithuania[Mesh:noexp] OR Macedonia[Mesh:noexp] OR Madagascar[Mesh:noexp] OR 
Malaysia[Mesh:noexp] OR Malawi[Mesh:noexp] OR Mali[Mesh:noexp] OR Malta[Mesh:noexp] OR 
Mauritania[Mesh:noexp] OR Mauritius[Mesh:noexp] OR Mexico[Mesh:noexp] OR 
Micronesia[Mesh:noexp] OR Middle East[Mesh:noexp] OR Moldova[Mesh:noexp] OR 
Mongolia[Mesh:noexp] OR Montenegro[Mesh:noexp] OR Morocco[Mesh:noexp] OR 
Mozambique[Mesh:noexp] OR Myanmar[Mesh:noexp] OR Namibia[Mesh:noexp] OR 
Nepal[Mesh:noexp] OR Netherlands Antilles[Mesh:noexp] OR New Caledonia[Mesh:noexp] OR 
Nicaragua[Mesh:noexp] OR Niger[Mesh:noexp] OR Nigeria[Mesh:noexp] OR Oman[Mesh:noexp] OR 
Pakistan[Mesh:noexp] OR Palau[Mesh:noexp] OR Panama[Mesh:noexp] OR Papua New 
Guinea[Mesh:noexp] OR Paraguay[Mesh:noexp] OR Peru[Mesh:noexp] OR Philippines[Mesh:noexp] 
OR Poland[Mesh:noexp] OR Portugal[Mesh:noexp] OR Puerto Rico[Mesh:noexp] OR 
Romania[Mesh:noexp] OR Russia[Mesh:noexp] OR "Russia (Pre-1917)"[Mesh:noexp] OR 
Rwanda[Mesh:noexp] OR "Saint Kitts and Nevis"[Mesh:noexp] OR Saint Lucia[Mesh:noexp] OR "Saint 
Vincent and the Grenadines"[Mesh:noexp] OR Samoa[Mesh:noexp] OR Saudi Arabia[Mesh:noexp] OR 
Senegal[Mesh:noexp] OR Serbia[Mesh:noexp] OR Montenegro[Mesh:noexp] OR 
Seychelles[Mesh:noexp] OR Sierra Leone[Mesh:noexp] OR Slovenia[Mesh:noexp] OR Sri 
Lanka[Mesh:noexp] OR Somalia[Mesh:noexp] OR South Africa[Mesh:noexp] OR Sudan[Mesh:noexp] 
OR Suriname[Mesh:noexp] OR Swaziland[Mesh:noexp] OR Syria[Mesh:noexp] OR 
Tajikistan[Mesh:noexp] OR Tanzania[Mesh:noexp] OR Thailand[Mesh:noexp] OR Togo[Mesh:noexp] 
OR Tonga[Mesh:noexp] OR "Trinidad and Tobago"[Mesh:noexp] OR Tunisia[Mesh:noexp] OR 
Turkey[Mesh:noexp] OR Turkmenistan[Mesh:noexp] OR Uganda[Mesh:noexp] OR 
Ukraine[Mesh:noexp] OR Uruguay[Mesh:noexp] OR USSR[Mesh:noexp] OR Uzbekistan[Mesh:noexp] 
OR Vanuatu[Mesh:noexp] OR Venezuela[Mesh:noexp] OR Vietnam[Mesh:noexp] OR 
Yemen[Mesh:noexp] OR Yugoslavia[Mesh:noexp] OR Zambia[Mesh:noexp] OR 
Zimbabwe[Mesh:noexp]  

Randomized controlled trial filter-Pubmed 
"Clinical Trials as Topic"[Mesh] or “clinical trials”[tiab] or “crossover procedure”[tiab] or “double blind 
procedure”[tiab] or placebo[tiab] or randomization[tiab] or “random sample”[tiab] or “single blind 
procedure”[tiab] "randomized controlled trial"[Publication Type] OR "randomized controlled 
trial"[tiab] 
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A 
Appendix 2B Effects of digital psychological intervention on mental health problems versus other 
intervention  

Three studies (Christoff et al., 2015; D’ Souza et al., 2013; Tiburcio et al., 2018) were 
identified comparing digital psychological interventions with other intervention. One study (Christoff 
et al., 2015) compared Web-based intervention with face-to-face intervention using the same 
treatment manual in participants with substance use and found a moderate effect size. One study 

(D’Souza et al., 2013) compared computer-based intervention with medication in patients of 
schizophrenia, and did not find difference in two groups. The other study (Tiburcio et al., 2018) 
compared web-based program with self-help intervention with the handbook within substance misuse 
participants and found no difference between the two groups. Since the number of studies was limited, 
we only presented their calculated Hedges’ g in the forest plot without pooling an overall effect size. 

Figure S1: Forest plot of studies with digital interventions compared to other interventions 

Figure S2: Funnel plot of studies included in the random-effects meta-analysis of digital psychological 
interventions for mental health problems compared with control group 
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Supplement to Chapter 3 

Table S1 Supplemental characteristics of included studies.

Author Format Theory Guidance Missing value Recruitment Country 

Arjadi 2018 Web Behavior Activation Lay counsellor ITT Community Indonesia 

Baldin 2016 Web Personalized feedback  NA ITT Nightclubs Brazil 

Burton 2016 App CBT Professional NA Clinics Multisite 

Christoff 2015 App Motivational intervention  NA NA University Brazil 

D'Souza 2013 Others Cognitive functioning Clinical 
Psychologist 

ITT Hospital Multisite 

Darvish 2018 Others Social cognitive theory Clinical 
psychiatry 
nurse 

NA Hospital Iran 

Dumaz 2019 APP Behavior theory NA ITT Community Turkey 

Guo 2020 App Motivational intervention  NA ITT Hospital China 

Knaevelsrud 2015 Web CBT Therapist ITT Community Iran 

Liang 2018 App CBT  NA Complete case Community China 

Liao 2018 Others CBT  NA ITT Community China 

Marasinghe 2012 App Problem-Solving Therapist ITT Hospital Sri Lanka 

Mogoase 2013 Others Construal levels theory Researcher Complete case University Romania 

Moeini 2019 Web Cognitive theory NA Complete case University Iran 

Salamanca-
Sanabria 2020 

Web Cognitive theory NA Complete case University Colombia 

Sanchez 2018 Web Personalized feedback  NA NA Nightclubs Brazil 

Su 2011 Others Motivational intervention  NA Complete case University China 

Thitipitchavanant 
2018 

Others Social cognitive theory  NA NA Hospital Thailand 

Tiburcio 2018 Web CBT Health 
professional 

ITT Hospital Mexico 

Tulbure 2015 Web CBT Online 
psychologist 

ITT Community Romania 

Tulbure 2018 Web CBT Online 
psychologist 

ITT Community Romania 

Wang 2013 Web Social cognitive theory Researcher ITT Community China 

Yang 2019 Web Mindfulness Nurse ITT Hospital China 

Zhu 2018 Web Behavior theory NA NA Hospital China 

Note: CBT=Cognitive behavior therapy; NA=Not applicable; ITT=Intention-to-Treat analysis
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A 

Appendix 3 Supplement to Chapter 4 

Appendix 3A Search terms  
Pubmed 
("Depressive disorder"[MeSH Terms] OR "Depression"[MeSH Terms] OR "Mood Disorders"[Mesh] OR 
"Mood disorders" [Title/Abstract] OR depression [Title/Abstract] OR “Major Depressive Disorder” 
[Title/Abstract] OR Anhedonia [Title/Abstract] OR depressed [Title/Abstract] OR affective 
[Title/Abstract] OR "Beck depression inventory"[All Fields]OR “Patient Health Questionnaire”[All 
fields] OR “Center for Epidemiologic studies depression” [All fields] OR “SCL-90” OR Dysphoria 
[Title/Abstract] OR Dysphoric [Title/Abstract] OR Melancholia [Title/Abstract]) 
AND  
(Psychotherapy [MeSH Terms] OR Psychotherapy[Title/Abstract] OR 
Intervention [Title/Abstract] OR Treatment [Title/Abstract] OR “Psychological intervention” 
[Title/Abstract] OR “Psychological treatment” [Title/Abstract] OR Therapy [Title/Abstract] OR 
Intervening [Title/Abstract] OR “Psychological adjustment” [Title/Abstract] OR Medication 
[Title/Abstract]) 
AND 
(China[Title/Abstract] or Chinese[Title/Abstract] or Hongkong[Title/Abstract] OR 
Taiwan[Title/Abstract] or Macau[Title/Abstract]) 
AND 
(student* [Title/Abstract] OR “University students” [Title/Abstract] OR College students 
[Title/Abstract] OR “University pupils” [Title/Abstract] OR “college pupils” [Title/Abstract] OR 
“Chinese-American students” [Title/Abstract] OR “oversea students” [Title/Abstract] OR 
youth[Title/Abstract] OR undergraduate*[Title/Abstract]) 
PsycInfo 
(depression or depressive or depressed or affective or Anhedonia or *Major Depressive Disorder or 
*Beck Depression Inventory or *Patient Health Questionnaire or SCL-90 or *Center for Epidemiologic 
studies depression or Dysphoria or Dysphoric or Melancholia or *Mood disorder).ab,ti. 
AND 
(Psychotherapy or Intervention or Treatment or *Psychological intervention or *Psychological 
treatment or Therapy or Intervening or *Psychological adjustment or Medication).ab,ti.
AND 
(China or Chinese or Hongkong or Taiwan or Macau).ab,ti
AND 
(student* or *University students or *College students or *University pupils or *college pupils or 
*Chinese-American students or youth or undergraduate* or *oversea students).ab,ti
Cochrane 
#1 (depression or depressive or depressed or affective or ‘Major Depressive Disorder’ or ‘Beck 
Depression Inventory’ or ‘Patient Health Questionnaire’ or SCL-90 or ‘Center for Epidemiologic 
studies depression’ or Dysphoria or Dysphoric or Melancholia or ‘mood disorder’) 

AND 
#2 (Psychotherapy or Intervention or Treatment or ‘Psychological intervention’ or ‘Psychological 
treatment’ or Therapy or Intervening or ‘Psychological adjustment’ or Medication)
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Supplement to Chapter 4 

AND  
#3  
(China or Chinese or Hongkong or Taiwan or Macau)  
AND 
#4 (student* or *University students or *College students or *University pupils or *college pupils or 
*Chinese-American students or youth or undergraduate* or *oversea students) 
(#1 AND #2 AND #3 AND #4) 
Embase
('depression':ti,ab,kw OR 'depressive':ti,ab,kw OR 'depressed':ti,ab,kw OR 'affective':ti,ab,kw
OR 'major depressive disorder':ti,ab,kw OR 'Beck Depression Inventory':ti,ab,kw OR 'Patient Health 
Questionnaire':ti,ab,kw OR SCL-90 OR ‘Center for Epidemiologic studies depression’ 
OR 'dysphoria':ti,ab,kw OR 'dysphoric':ti,ab,kw OR 'melancholia':ti,ab,kw OR ‘mood 
disorder’:ti,ab,kw)  
AND  
(‘Psychotherapy’:ti,ab,kw OR 'intervention':ti,ab,kw OR 'treatment':ti,ab,kw OR 'psychological 
intervention':ti,ab,kw OR 'psychological treatment':ti,ab,kw OR 'therapy':ti,ab,kw 
OR 'intervening':ti,ab,kw OR 'psychological adjustment':ti,ab,kw OR 'medication':ti,ab,kw)  
AND  
(China:ti,ab,kw OR Chinese:ti,ab,kw OR Hongkong:ti,ab,kw or Taiwan:ti,ab,kw or Macau:ti,ab,kw) 
AND 
(student*:ti,ab,kw OR 'university students':ti,ab,kw OR 'college students':ti,ab,kw OR 'university 
pupils':ti,ab,kw OR 'college pupils':ti,ab,kw OR 'chinese-american students':ti,ab,kw OR 'oversea 
students':ti,ab,kw OR youth:ti,ab,kw OR undergraduate*:ti,ab,kw) 

CNKI （Knowledge Discovery Network Platform）中国知网 
(TI= ‘抑郁’+‘情绪障碍’+‘心境障碍’+‘忧郁’+‘抑郁症状’+‘难过’+‘郁闷’+‘躁动’+‘病理性心境恶
劣’+‘烦躁不安’+‘心理健康’) And (TI = ‘治疗’+’干预’+‘疗法’+‘医治’+‘心理干预’+‘心理治疗’+‘心理调
整’+‘辅导’+‘心理疏导’) And ((TI = ‘大学生’+‘青年’+‘学生’+‘海外留学生’+‘华裔学生’+‘高校学生’) 
OR (AB =’大学生’)) 
万方数据知识服务平台（Wanfang Database） 
题名:(抑郁+情绪障碍+心境障碍+忧郁+抑郁症状+难过+郁闷+躁动+病理性心境恶劣+烦躁不安+ 
心理健康)* 题名:(治疗+干预+疗法+医治+心理干预+心理治疗+心理调整+辅导+心理疏导)*(题
名:(大学生+青年+学生+海外留学生+华裔学生+高校学生) +(摘要：（大学生）) 
维普期刊资源整合服务平台 (Weipu database) 
(T=(抑郁+心境障碍+情绪障碍 +忧郁+抑郁症状+难过+郁闷 +躁动+病理性心境恶劣+烦躁不安+ 
心理健康))*(T=(心理治疗+治疗+干预+疗法+医治+心理干预+心理调整+辅导+心理疏导))*((T=(大
学生+青年+学生+海外留学生+华裔学生+高校学生)) + R=大学生) 

179 



A 
Appendix 3B Characteristic of all studies identified in the systematic review 

Table S2 Characteristics of included studies in qualitative synthesis 

Format of intervention Number of studies 

Group 49 

Individual 33 

Invididual+Group 1 

Medicine+Individual 1 

Self-help 6 

NA 2 

Guidance of intervention 

Professional 51 

Professional + peer 1 

Self-help 2 

Tutor Support 10 

NA 28 

Setting 

Hospital 6 

Mental health center 1 

University 85 
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Supplement to Chapter 4 
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