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Abstract

Introduction—Family caregivers of patients with dementia suffer a high burden of depression
and reduced positive emotions. Mentalizing Imagery Therapy (MIT) provides mindfulness and
guided imagery skills training to improve balanced mentalizing and emotion regulation.

Objective—To test the hypotheses that MIT for family caregivers would reduce depression
symptoms and improve positive psychological traits more than a support group (SG), and

would increase dorsolateral prefrontal cortex (DLPFC) connectivity and reduce subgenual anterior
cingulate cortex (SJACC) connectivity.
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Methods—46 caregivers participated in a randomized controlled trial comparing a 4-week MIT
group (n=24) versus SG (n=22). Resting state neuroimaging was obtained at baseline and post
group in 28 caregivers, and questionnaires completed by all participants. Primary outcome was
change in depression; secondary measures included anxiety, mindfulness, self-compassion and
well-being. Brain networks with participation of DLPFC and sgACC were identified. Connectivity
strengths of DLPFC and sgACC with respective networks were determined with dual regression.
DLPFC-network connectivity was correlated with depression outcome.

Results—MIT significantly outperformed SG in improving depression, anxiety, mindfulness,
self-compassion, and well-being, with moderate to large effect sizes. Relative to SG, participants
in MIT showed significant increases in DLPFC connectivity — exactly replicating pilot study
results — but no change in sJACC. DLPFC connectivity change correlated positively with
mindfulness and negatively with depression change.

Conclusions—In this trial, MIT was superior to SG for reducing depression and anxiety
symptoms and improving positive psychological traits. Neuroimaging results suggested that
strengthening DLPFC connectivity with an emotion regulation network might be mechanistically
related to MIT effects.

Keywords
mindfulness; mentalization; family caregivers; neuroimaging; depression

Introduction

The needs of caregivers of family members with chronic mental illness including major
neurocognitive disorder (dementia) are often overlooked by health professionals, who are
taught to focus their efforts on symptomatic management of the patient. Caregivers, who
are often “invisible second patients” [1], exhibit high rates of syndromal and subsyndromal
depression and anxiety, as well as physical comorbidities related to chronic stress [2].
Institutionalization of the care recipient is more likely to occur in the setting of high
caregiver emotional stress and burden [3]. There is a great need to identify robust strategies
for caregivers that may rapidly improve psychological symptoms and well-being.

Caregivers of patients with mental disorders such as dementia struggle with attempting

to understand (mentalize) a mind that deviates markedly from their own. Cognitive
deterioration can result in unfamiliar patterns of behavior and cognition such that caregivers
feel they are “becoming strangers” with the relative living with dementia [4]. Caregivers also
struggle with shame and guilt regarding their own reactions and behaviors under chronic
stress, and have difficulty understanding ambiguous or unsupportive responses of family
members and friends.

Mentalizing Imagery Therapy (MIT) combines principles of mentalization — which has
been postulated as a common mechanism of action of effective psychotherapies [5] — with
guided imagery and mindfulness skills training [6]. Whereas “first-generation” mindfulness
therapies in clinical practice mostly focus on internal sensations of the self during the
controlled meditation practice (or nonjudgmental sensory experiencing when acting) [7],
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MIT switches between mindful attention to images of self and other, including emotional
reactions to challenging situations from different perspectives, in an attempt to achieve
balanced mentalizing [6]. MIT further focuses the participant on their connectedness to
communities and their larger natural environment to help reduce emotional arousal and
thereby facilitate mentalizing capacity [8] and improve depressive and anxious symptoms

[9].

Changes in behavioral and mental symptoms may in part be underpinned by changes in
connectivity of functional brain networks in which individual brain regions serve as nodes
that perform specific functions. Two brain regions frequently associated with depression and
regulation of low mood are the dorsolateral prefrontal cortex (DLPFC) and the subgenual
anterior cingulate cortex (SJACC). The DLPFC is an important region for cognitive and
emotional regulation, with involvement in planning, attention, and regulation of emotional
and behavioral responses [10]. A pilot trial found that MIT was associated with increased
connectivity of DLPFC with an emotion regulation network [9]. sgACC activity has been
associated with experiences of sadness, and abnormal connectivity of sgACC to downstream
targets such as the nucleus accumbens and amygdala has been hypothesized as a mechanism
of Major Depressive Disorder [11].

To test the hypothesis that MIT would be beneficial for reducing negative psychological
symptoms and improving positive traits in family caregivers of dementia patients, we
conducted a randomized, controlled trial of MIT versus a psychoeducational support group
(SG) with a primary outcome of self-reported depression symptoms. We hypothesized that
increased connectivity of the DLPFC with the emotion regulation network (as observed in
our pilot trial), and reducted connectivity of the sJACC with a ventral emotion processing
network (including nucleus accumbens and amygdala), would be associated with MIT
relative to SG. We further hypothesized that increased DLPFC connectivity would be
associated with reduction in depression symptoms and improvements in trait mindfulness.

Materials and Methods

The study was approved by the Human Subjects Protection Committee of the University

of California, San Francisco (UCSF) and Massachusetts General Hospital. The clinical trial
was pre-registered at clinicaltrials.gov (#NCT03092050). Subjects were recruited from 2017
to 2019 with posted flyers, Facebook advertisements and direct mail or phone calls to
caregivers of known dementia patients at UCSF. Subjects were screened by telephone to
determine preliminary eligibility and describe group and assessment procedures, and this
was followed by an in-person interview to confirm eligibility and explain study procedures,
followed by written informed consent.

Participants were required to identify as the primary family caregiver for a loved one with
dementia, at least 40 years of age and fluent in written and oral English. Initially, there was
a requirement that participants score at least 10 on the Patient Health Questionnaire (PHQ)-9
(moderate depression symptoms); however, after the first 100 prospective participants

were screened, this requirement was eliminated to improve generalizability to the broader
caregiver population interested in the study. Participants who had initially failed the

Psychother Psychosom. Author manuscript; available in PMC 2023 March 14.
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screening interview based on this criterion were re-contacted to determine interest in
participation.

Exclusion criteria included primary psychiatric disorder other than unipolar depression,
unstable medical illness or planned surgery interfering with participation, violence or intent
to harm relative with dementia, open Adult Protective Services report on file, caregiver
cognitive impairment, or meditation/imagery practice more than twice a week. Please refer
to Figure 1 for CONSORT flow diagram.

Randomization and blinding

A group randomization scheme was generated from random.org. Baseline assessments
were completed and after 6-8 subjects were recruited (dependent on volume of calls
received within an acceptable time interval), participants were informed of randomization
assignments and a group was scheduled. Participants were blinded to study hypotheses but
not to group, and all participants were informed that the investigators expected that both
interventions would be helpful. Participants were also informed they would be eligible to
receive the intervention to which they were not initially assigned, after their four-month
assessment.

Group Treatment

Treatment groups consisted of four weekly 120-minute sessions followed by optional
“refreshers” at 1 and 2 months post initial group completion. As previously described

[9], the MIT group provided weekly mindfulness exercises including low-impact stretching
and breath focused meditation, as well as specific guided imagery exercises that changed
week to week, designed to elicit attention to various aspects of mentalizing (self-other,
automatic-controlled, internal-external, emotion-cognition) and to help situate the caregiver
in their connectedness with a larger social and ecological context [6]. Each support group
(SG) consisted of facilitated discussions focusing on challenges each caregiver faced,
preceded by brief (about 20 minutes) psychoeducational topics related to caregiving (Online
Supplementary Material, OSM).

Questionnaires

For the primary outcome, the Quick Inventory of Depression Symptomatology — Self
Report (QIDS-SR) [12] was administered at baseline, post group (about 4 weeks after

the first group session), and 4 months with REDCAP software, and collected prior to

each group session using a written questionnaire. For secondary outcomes, questionnaires
were administered at baseline, post group, and at 4 months. The clinician-rated Hamilton
Depression Rating Scale — 17 item (HAMD) [13,14] was conducted by semi-structured
interview by a clinician with more than 5 years of experience and training in this scale and
is known to be a sensitive and valid instrument for the measurement of depressive symptoms
and symptom change [15]. Additional self-rated questionnaires included the Acceptance
and Action Questionnaire Il [16], Five Factor Mindfulness Questionnaire (FFMQ) for trait
mindfulness [17], Mental Health Continuum (MHC) for perceived well-being [18], Positive
and Negative Affect Scale (PANAS) [19], Self Compassion Scale — Short Form [20], State
Trait Anxiety Inventory (STAI) [21], Zarit Caregiver Burden Scale (CBS) [22]. Expectancy

Psychother Psychosom. Author manuscript; available in PMC 2023 March 14.
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measures were modified from Borkovec and Nau [23] (OSM). Home practice logs were
provided to MIT participants to document their mindfulness and guided imagery sessions
during the 4-week group (OSM). Measures were selected consistent with principles of
incremental validity for clinical trials [24].

MRI preprocessing

Pre-processing was performed with 7MRIPprep 1.2.6 [25]. Of 31 participants scanned, 1
dataset was discarded due to poor image quality, and 2 datasets were excluded due to
excessive motion, resulting in complete MRI data for N=15 in MIT and N=13 in SG. Group
ICA was performed using FSL MELODIC (Multivariate Exploratory Linear Decomposition
into Independent Components) Version 3.09 [26], to implement a data-driven functional
parcellation of the brain for hypothesis testing [27]. Dual regression was employed to
obtain the subject-level spatial connectivity maps, corresponding to each group independent
component that represented a resting-state network of interest [28]. Networks were visually
inspected to identify those with bilateral DLPFC and sgACC as major nodes of the network
and selected on the basis of pilot data. The average regression weights were computed for
the DLPFC and sgACC regions with their respective networks, and these weights were used
for statistical analyses (OSM).

Statistical analysis

Clinical measures.—All analyses were performed with R 3.5.1 [29]. Outcomes on the
intention to treat sample were assessed with linear mixed models (Ime), with Time and
Group x Time as fixed factors and Participant as a random factor, and Age and Sex as
covariates. Because participants were randomly assigned, we retained the baseline in the
dependent variable, and a separate main effect of group was not included in the model

[30]. If visual inspection of residuals suggested deviation from normality, a square root
transform was applied and normality of residuals from the resulting model was confirmed.
The pre-specified primary outcome was QIDS-SR change from baseline to post group (about
4 weeks after the first group session). For the QIDS-SR scores obtained (in writing) at

each group, questionnaires were discarded if more than 2 items were left blank (<2% of
questionnaires). If 1 or 2 items were missing (<3% of questionnaires), mean imputation was
performed for the missing values. Secondary outcomes included change in all other clinical
measures from baseline to post group and 4-month follow-up. With a sample size of 46, we
had 80% power to detect an effect size of 7= .21 (a small effect) with alpha = .05 using

our repeated measures design and with an a priori post-group timepoint selected for the
primary outcome. To analyze rapid mood change from before to after meditation practice,
we implemented a mixed effects model with mood rating as the dependent variable, a binary
fixed effect for before/after meditation, and a random factor for subject.

The number of patients with deterioration of depressive symptoms from baseline to the
post-group or 4-month assessments was examined according to recommended practices
for the reporting of psychotherapy trials [31]. Deterioration was defined sensitively as an
increase of at least 3 points on the QIDS-SR or an increase of at least 4 points HAMD,
with thresholds chosen due to potential clinical meaningfulness of these changes [32,33].
Difference in deterioration between groups was assessed with the Fisher exact test [34].

Psychother Psychosom. Author manuscript; available in PMC 2023 March 14.
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Neuroimaging analyses.—To determine differences in dIPFC and sgACC connectivity
with their respective networks between groups, data were inspected for normality, square
root transform applied as appropriate, and two-sided unpaired t-tests performed as per

our pilot work [9]. Significance was considered to be at p=.025 to Bonferroni correct for
two comparisons. Follow up within group comparisons were made with two-sided paired
t-tests. Partial correlations of DLPFC within-network connectivity change with self- and
clinician-rated depression symptom change and mindfulness change were obtained across
groups in R using package ppcor [35]. Covariates including baseline connectivity, baseline
depression symptoms, group, age and sex, and significance was set at p=.0167 to correct
for three comparisons. Partial correlations were also examined separately within group to
determine whether they were in the same direction and with similar magnitude [36].

Demographic and clinical sample

Expectancy

Caregivers were on average older adult and female (Table 1). They were generally college
educated and had been caring for their relative for several years. Approximately 1/3 suffered
from a current major depressive episode. There were no significant differences among
groups in baseline demographic or clinical characteristics in any of the measures assessed
(Table 1).

There were no differences between groups in baseline expectancy measures such as logic of
the treatment, confidence, recommendation or applicability, nor were there Group x Time
differences. Depression symptom change (self or clinician rated) was not associated with
baseline or change in expectancy measures for either group (£>.1 for all comparisons).

Attendance and home meditation practice

Caregivers attended on average 3+1 (SD) sessions in both groups, across participants 80/96
(83%) sessions of MIT and 71/84 (85%) sessions of SG. Caregivers in the MIT group
practiced meditation and guided imagery exercises at home on average 5+3 (SD) times a
week, for 18+5 minutes each session. “Overall feeling state” improved rapidly from before
to after meditation by 2.5+2.4 points on the Likert scale across all MIT sessions, p<10~10
(OSM Figure). Refresher session attendance was similar among completers of both groups:
71% of MIT and 62% of SG attended at least one session, and 25% of MIT and 19% of SG
attended both.

Depression symptoms

The pre-specified primary endpoint, reduction in QIDS-SR, was met (mean [95% CI], MIT
-3.4[-5.0,-1.8], and SG -1.0 [-2.7, 0.3], Table 2), p=.02. Review of weekly symptomatic
change suggested that while both groups were associated with early reduction in depression
symptoms, only the MIT group experienced durable improvements post-group and at the
four-month follow up (shown in Fig. 2). HAMD was also reduced post-group in MIT
relative to SG, (MIT -5.5 [-7.8, —3.5], and SG -0.4 [-2.7, 1.9], p=.0002. Effect sizes were

Psychother Psychosom. Author manuscript; available in PMC 2023 March 14.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Jain et al. Page 7

comparable at 4 months in the MIT group relative to SG (Table 2). Please refer to the OSM
for a case study of MIT illustrating these benefits in a single study participant.

Deterioration of depressive symptoms was observed in 6 participants (29%) in SG and no
participants in MIT at the post-group assessment (p=.001). Between baseline and 4 months,
7 participants (33%) in SG and 1 participant (4%) in MIT evinced deterioration (p=.02).

Secondary negative psychological symptom outcomes

The MIT group exhibited a greater reduction in anxiety than SG. Both interventions were
associated with improvements in caregiver burden and negative affect, without significant
differences between groups (Table 2).

Positive Psychological outcomes

Caregivers in the MIT arm exhibited significantly increased trait mindfulness, well-being,
acceptance and self-compassion relative to those in SG at post-group and follow-up (Table
2).

Dorsolateral prefrontal cortex connectivity

Group differences.—The DLPFC network principally included bilateral DLPFC,
DMPFC, VLPFC and cognitive-affective regions of the cerebellum (OSM). There were

no differences in baseline DLPFC connectivity between groups (2.38+2.08 for MIT vs
2.89+2.25 for SG, p=.51. Increase in within network DLPFC connectivity was observed in
the MIT group relative to SG (1.75 [.73, 2.77] for MIT vs -.53 [-1.88, .82] for SG, p=.019).
The MIT group demonstrated a highly significant within group DLPFC connectivity change
(p=.002); whereas SG showed no change (p=.6).

Partial correlations with symptom change.—Combining both groups, DLPFC
connectivity change correlated with change in HAMD (/= -.41, p=.015) and trait
mindfulness (/=.69, p=.0003), but not QIDS-SR (/= —.40, p=.04). Review of correlation
coefficients within each group showed similar magnitude and direction of change (not
shown).

Subgenual anterior cingulate connectivity

There were no differences in sgACC-network connectivity at baseline (p=.2), nor within
(p=.2 in both groups) or between group connectivity changes (p=.09) (OSM). Because there
were no group differences, partial correlations for changes in sgACC-network connectivity
with changes in symptoms were not explored.

Discussion/Conclusion

In this pilot randomized controlled trial of MIT for family dementia caregivers, MIT
demonstrated improvements relative to a highly active control support group in both
depression and anxiety symptoms and positive psychological traits, including rapidly within
the caregivers’ ecological setting after home practice and over the 4-month follow-up period.
While both groups evidenced benefit in negative and positive affective domains, MIT was

Psychother Psychosom. Author manuscript; available in PMC 2023 March 14.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Jain et al.

Page 8

superior on the primary outcome of self-rated depression symptoms and several secondary
outcomes. The benefits of MIT were stable or increased at 4 months, when many of the SG’s
benefits had begun to fade. Moreover, neuroimaging findings of increased DLPFC-network
connectivity were consistent with clinical findings and a large body of evidence suggesting
these modulations reduce depression [37].

The proportion of caregivers showing deterioration of depressive symptoms in SG was
approximately one-third of the sample at each follow up timepoint, which was significantly
higher than for those receiving MIT. While the uncertainty of the size of effect is unclear
due to limitations of the sample size, these findings indicate a high vulnerability in

this population to depressive symptoms without effective treatment. Although depressive
symptoms for participants in SG on average improved, there is a significant proportion

for whom the environment of SG was unhelpful or might even have been experienced as
aversive. Future studies should examine reasons for deterioration using mixed methods
approaches. Caregivers in clinical trials should be closely monitored, and those who
deteriorate (or do not improve) should receive follow up with additional psychotherapeutic
intervention.

Earlier studies of mindfulness-based approaches for family dementia caregivers
demonstrated amelioration of negative affective symptoms, but have not generally reported
on positive psychological traits [38]. This study showed a lasting improvement associated
with MIT relative to SG in multiple positive measures of mental health, including
mindfulness, positive mood, acceptance, self-compassion and well-being. Because positive
emotions may buffer effects of psychosocial stress and broaden adaptive behaviors [39], we
suggest that MIT might contribute to flexible and adaptive social behaviors in caregivers.

Increase in within network DLPFC connectivity in the MIT group versus SG group extend
prior work that shows that mindfulness training increases DLPFC connectivity in anxiety
[40] and post traumatic stress disorder (PTSD) [41]. The correlation across groups between
DLPFC connectivity and reduction in diverse symptoms of generalized anxiety disorder
[40], PTSD associated hyperarousal [41], and now depression symptoms suggests that
strengthening of DLPFC connectivity with other prefrontal cortical regions may contribute
to symptom reduction across diagnoses. Our results differ from those previously reported in
that we examined DLPFC connectivity specifically within a putative emotion regulation
network consisting of DMPFC and DLPFC. The magnitude of the DLPFC-network
connectivity change correlations with both change in depression symptoms and mindfulness
was similar between the MIT and SG group, and this raises the possibility that DLPFC
connectivity increase represents a common mechanism to clinical improvement across both
psychotherapies — one which MIT engaged more strongly.

Within group strengthening of DLPFC connectivity with the emotion regulation network
exactly replicates DLPFC-network increase with MIT shown in our pilot trial, which
analyzed the identical DLPFC region of interest and network [9]. This replication is despite
the fact that data from the pilot trial were obtained on different MRI scanners, with different
scanning parameters, and at a different institution (University of California, Los Angeles).
These results provide among the first exact replications of a brain connectivity biomarker

Psychother Psychosom. Author manuscript; available in PMC 2023 March 14.
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associated with psychotherapy treatment. The robustness of these findings despite small
sample sizes and different protocols increases confidence in our results. Contrary to our
hypothesis and pilot data, we did not observe significant reduction in sgACC connectivity
with a network comprised principally of amygdala and nucleus accumbens. The lack

of sgACC-network connectivity change might indicate that MIT does not directly target
emotion salience or reward related processes [42], but this hypothesis should be directly
tested.

Limitations of our study included the small sample size, which may have resulted in

Type Il error that precluded us from observing statistically superior benefits of MIT on
outcome variables such as caregiver burden, whose effect size favored MIT. Second, the
clinician evaluating depression symptoms was not blind to treatment assignment. However,
self-rated depression symptoms at baseline, post group and follow up were obtained using

a computerized entry and record system without the investigators present. Moreover, neither
clinician-rated nor self-rated depression symptoms showed association with expectancy
effects. Although there were no significant baseline demographic differences between
groups, there were approximately double the number of men in SG and MIT and a moderate
effect size for age to be higher in SG. We therefore used covariates of sex and age in clinical
outcome models, and believe that further trials with larger and more comparable samples
are warranted. Finally, we should not infer that MIT is superior to community-delivered
support groups, which are designed as long-term therapeutic options. We speculate that an
optimal approach for family caregivers would involve MIT training in conjunction with
other therapies including support groups, respite care, targeted biological therapies and other
personally tailored assistance, and this should be studied in further research.

Our findings suggest that a short, 4-week course of MIT can result in substantial and lasting
psychological benefits for caregivers. As a novel mindfulness and guided imagery therapy
that intentionally seeks to balance mentalizing, MIT may fit a unique therapeutic niche for
those who suffer from chronic relationship stress. Validation of the findings and verification
of utility in clinical practice is needed with larger controlled pragmatic trials. The favorable
benefits of MIT for depression and positive psychological traits suggest that it may be
studied not only to ameliorate negative affective symptoms, but also to promote recovery
and improve subjective well-being.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Calls from Prospective
Participants (n=206)

\ 4

Excluded (n=153)

+ Not meeting inclusion criteria (n=62)
+ Schedule conflict for group (n=29)

+ Too far from study location (n=23)

+ Did not return screening calls (n=39)

Consented (n=53)

A\ 4

+ Did not complete assessments (n=6)
+ Cardiac medical event post baseline
assessment (n=1)

Randomized (n=46)

|

A 4

Allocated to MIT (n=24)
+ Received MIT (n=24)
«+ Did not receive MIT (n=0)

Allocation

\ 4

Allocated to SG (n=22)

+ Received allocated intervention (n=21)

+ Dropped out after one group and lost to
follow up (n=1)

Analysed (n=24)

Analysis

Fig 1.

Analysed (n=22)

CONSORT flow diagram. MIT = Mentalizing Imagery Therapy, SG = Support Group.
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QIDS-SR
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4

Base Wkl Wk2 Wk3 Wk4 Post 4mo

Fig 2.

Pr?mary outcome self-rated depression. MIT = Blue circles and line; SG = red triangles and
line; errorbars indicate one standard error from the mean; Base=baseline; Post = post group
visit; QIDS-SR = Quick Inventory of Depression Symptoms — Self Report; Wk = week of
group therapy session; 4mo = 4 month follow up
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Demographic, caregiving and clinical characteristics of participants at baseline

Table 1.

Page 15

Age, mean (SD) [range], y
Sex, female, N (%)
Race, N (%)
White/Caucasian
Asian
Black/African American
More than one race
Hispanic ethnicity, N (%)
Years of education, mean (SD) [range]
Marital Status, N (%)
Married or partnered as if married
Never Married
Divorced/Annulled
Widowed
Other
Relative with dementia, N (%)
Parent
Spouse / partner
Other
Living with carerecipient, N (%)

Years caregiving, mean (SD) [range]

Time spent caregiving, mean (SD) [range], h per week

Practice Meditation, N (%)

Tried psychotherapy or support group, N (%)

Current MDD diagnosis, N (%)

MDD episodes (lifetime), mean (SD) [range]

Current antidepressants, N (%)

Lifetime antidepressant trials, mean (SD) [range]

Mentalizing Imagery Therapy (n=24)
61.0 (8.4) [46 — 77]
21 (87.5)

17 (70.8)
4(16.7)
3(12.5)

0
3(12.5)
16.7 (1.63) [13-20]

15 (62.5)
4(16.7)
4 (16.7)
0
1(42)

12 (50)
10 (41.7)
2(8.3)
20 (83.3)

6.2 (4.2) [0.6-17]
59.9 (48.5) [5.5-168]
13 (54.2)

19 (79.2)

9 (37.5)

0.9 (1.5) [0-6]
5(20.8)

0.9 (1.4) [0-4]

Support Group (n=22)
66.1(9.8) [46 - 85]
16 (72.7)

17 (77.3)
3(13.6)
0
2(9.1)
0
16.4 (2.28) [12-22]

14 (63.6)
3(13.6)
3(13.6)
1(45)
1(45)

6 (27.3)
12 (54.5)
4(18.2)
14 (63.6)

42 (2.5) [.9-10]
63.3 (44.8) [4.0-154]
13 (59.1)

19 (86.4)

7 (31.8)

3.0 (8.4) [0-40] "
6 (27.3)

0.9 (1.5) [0-5]

pvalue
.07
.16

.22

.23

.24

.18
.06
.81

.70
0.78
.33

.73
.94

Abbreviations: h, hours; MDD, Major Depressive Disorder; SD, Standard Deviation; y, years.

*
If outlier of 40 MDD Episodes is excluded, the mean, SD and range are 1.2 (1.6) [0-5]
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