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Network Theory of Mental Health

• How do we conceptualize mental health disorders?
• Historically within the medical model as a dichotomous yes/no
• Network theory: 

• Symptoms (“nodes”)
• Connections between nodes represent causal factors in the disorder



Gaussian Graphical Models

• A network of partial correlations (many ways to correct for multiple 
comparisons/‘tune’/regularize the network) 

• Cross-sectional
• Undirected
• Where data are continuous & assumed normally distributed



Network Analysis & Clinical Psychology

• Used to elucidate interconnections between symptoms within and 
across mental health concerns and related constructs --> rapid growth 
in the past decade

• Concerns about the use of sum-scores
• Interrelations within disorders influencing treatment efficacy



Depression

• Depression is a prevalent mental health concern (8.4% of U.S. Adults)
• Depression is heterogeneous, comprised of a number of symptoms

• Depressed mood; diminished interest/pleasure; weight/appetite 
increase/decrease; insomnia/hypersomnia; psychomotor disturbance; fatigue 
or loss of energy; feelings of worthlessness or guilt’ difficulty thinking or 
concentration; recurrent thoughts of death or suicidal ideation



Depression

• Some depression symptoms may be more central/influential



Depression + …

• Networks analysis also offers a way to examine interrelations 
between related psychological constructs

• Experiencing more than one mental health concern at a time is more 
common than experiencing only a single concern



Mindfulness

• Mindfulness is both a state of heightened awareness as well as a 
multi-faceted trait

• The five facets (of the FFMQ) are:
• Observing
• Describing
• Acting with Awareness
• Nonjudging (to inner experience)
• Nonreactivity (to inner experience)
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Mindfulness + Depression

• Associations between overall mindfulness and depression



Mindfulness + Depression

• Mindfulness based treatments for depression are effective!



Mindfulness + Depression

• Mindfulness based treatments for depression are effective!
• But only on average – some individuals do not benefit
 an important aim for data-driven research is to figure out potential 
targets to personalize interventions and increase efficacy



Bayesian Gaussian Graphical Models

• Facilitates several important extensions for cross-sectional data:
• Bayesian estimation (using matrix-F prior distribution)

• Includes posterior uncertainty intervals
• Bayesian hypothesis testing
• Comparing GGMs



Exploratory and Confirmatory Bayesian Networks Identify the Central 
Role of Non‐judging in Symptoms of Depression: Aims

• To better understand how mindfulness and depression interrelate on 
a facet/symptom level

• Develop a targeted hypothesis to test in future research
• Address heterogeneity in measurement of depression symptoms 

through replication across multiple samples/measures



Exploratory and Confirmatory Bayesian Networks Identify the Central 
Role of Non‐judging in Symptoms of Depression: Methods

• Five Facet Mindfulness Questionnaire-15 (FFMQ-15; Baer et al., 2008). The FFMQ-15 is a 15-item self-report 
measure that assesses the five components of mindfulness, including: (1) Observing; (2) Describe; (3) Act 
with Awareness; (4) Non-judging; and (5) Non-reactivity. Participants rated the truth of each statement on a 
5-point scale from “never or very rarely true” to “very often or always true”. 

• Patient Health Questionnaire – 8 (PHQ-8; Kroenke et al., 2009). The PHQ-8 is an 8-item self-report scale 
assessing symptoms of depression. Participants rated how often they had been bothered by each concern 
within the last two weeks on a 4-point scale (0-3) from “not at all” to “nearly every day”. 

• Depression, Anxiety, and Stress Scale (DASS-21; Henry & Crawford, 2005): The DASS-21 is a 21-item self-
report questionnaire designed to measure the severity of symptoms common to both Depression and 
Anxiety. Responders are required to indicate the presence of a symptom over the previous week. Each item 
is scored from 0 (did not apply to me at all over the last week) to 3 (applied to me very much or most of the 
time over the past week). For the current study, only the depression subscale was administered. 



Exploratory and Confirmatory Bayesian Networks Identify the Central 
Role of Non‐judging in Symptoms of Depression: Methods

Table 1. Demographic Summary
Sample 1 (n=384) Sample 2 (n=350) Sample 3 (n=401)

Mean (SD)
Age 22.89 (9.92) 18.96 (1.40) 24.84 (11.06)
FFMQ-15 total 45.92 (6.87) 41.52 (7.71) 46.48 (6.99)
PHQ-8 Total Score 8.99 (6.05) N/A 9.42 (6.37)
DASS-21 Depression subscale N/A 25.13 (9.81) 28.56 (10.83)

No. (%)
Sex (female) 238 (62.0) 267 (76.3) 261 (65.1)
Ethnicity (Hispanic) 119 (31.0) 118 (33.7) 133 (33.2)
Race

Hispanic 89 (23.2) 64 (18.3) 69 (17.2)
Black or African 
American

19 (4.9) 17 (4.9) 25 (6.2)

Asian 65 (16.9) 89 (25.4) 62 (15.5)
White 190 (49.5) 133 (38.0) 204 (50.9)
Multiple 44 (11.5) 47 (13.4) 39 (9.7)
American Indian or 
Alaska Native

0 (0) 0 (0) 1 (.2)

Native Hawaiian or 
Other Pacific Islander

0 (0) 0 (0) 1 (.2)

Unknown/not reported 2 (0.5) 0 (0) 0 (0)
Sample (community) 57 (14.8) 0 (0) 142 (35.1)
Possible Depression (PHQ-8 ≥ 10) 164 (42.7) N/A 178 (44.4)
High Depression (DASS subscale ≥ 21) N/A 198 (56.6) 279 (69.8)



Exploratory and Confirmatory Bayesian Networks Identify the Central 
Role of Non‐judging in Symptoms of Depression: Methods

• Bayesian Gaussian Graphical Models (BGGM)
• For the exploratory analyses, the “explore” function in BGGM with specified “exhaustive” selection was 

used, which provides a network of positive associations and negative associations using a Bayes Factor cutoff 
of 3 (moderate support) to determine which associations to include.

• For the confirmatory analyses, the “confirm” function was used which tests equality constraints of the 
posterior probability of a given hypothesis (which were all pre-registered) and which provides a Bayes Factor 
value estimating the relative support for which hypothesis the results fall under (i.e., null or alternative). 

• Bridge nodes are variables that are associated within a specific measure and across distinct measures. Bridge 
node centrality is a measure of the total strength of the associations of a specific variable with variables in a 
different community (essentially a sum of the correlation coefficients that are bridging between 
communities).



Exploratory and Confirmatory Bayesian Networks Identify the Central 
Role of Non‐judging in Symptoms of Depression: Methods

• Why not Directed Acyclic Graphs? 
• DAGs constrain the association between nodes to be unidirectional. There are challenges associated with 

interpreting cross-sectional psychological symptom/construct data causally, especially when the associations 
are unidirectional (Epskamp et al., 2018), and we chose the exploratory/confirmatory process facilitated by 
the BGGM package to strengthen our interpretations of cross-sectional network models.



Exploratory and Confirmatory Bayesian Networks Identify the Central 
Role of Non‐judging in Symptoms of Depression: Results

• Exploratory Network #1



Exploratory and Confirmatory Bayesian Networks Identify the Central 
Role of Non‐judging in Symptoms of Depression: Results

• Exploratory Network #2



Exploratory and Confirmatory Bayesian Networks Identify the Central 
Role of Non‐judging in Symptoms of Depression: Results

• Confirmatory Networks (pre-registered)



Exploratory and Confirmatory Bayesian Networks Identify the Central 
Role of Non‐judging in Symptoms of Depression: Discussion

• Non-judging appeared to be central across samples and measures of 
depression. 

• Connection was focused with feelings of failure (PHQ-8) and worthlessness 
(DASS– depression subscale)

• Awareness was also a central facet connected to concentration, but 
was only present/replicated in relation to symptoms of depression on 
the PHQ-8

• There is no ‘concentration’ symptom on the DASS-21



Exploratory and Confirmatory Bayesian Networks Identify the Central 
Role of Non‐judging in Symptoms of Depression: Conclusions

• Non-judging represents a specific potential target for mindfulness-
based treatments

• Caution needed when interpreting cross-sectional GGMs 
• Bayesian GGMs offer a pathway for developing and testing 

hypotheses iteratively
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