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IMPORTANCE Loneliness is a risk factor for depression and other illnesses and may be caused
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and reinforced by maladaptive social cognition. Secularized classical meditation training
programs address social cognition, but practice typically occurs alone. Little is known about
the effectiveness of contemplative practice performed in dyads.
OBJECTIVE To introduce and assess the effectiveness of contemplative dyadic practices
relative to classical-solitary meditation with regard to engagement and perceived social
connectedness.
DESIGN, SETTING, AND PARTICIPANTS The ReSource Project was a 9-month open-label
efficacy trial of three, 3-month secularized mental training modules. Replacement
randomization was used to assign 362 healthy participants in Leipzig and Berlin, Germany.
Eligible participants were recruited between November 11, 2012, and February 13, 2013, and
between November 13, 2013, and April 30, 2014. Intention-to-treat analyses were conducted.
INTERVENTIONS Breathing meditation and body scan (the presence module), loving-kindness

meditation and affect dyad (the affect module), and observing-thoughts meditation and
perspective dyad (the perspective module).
MAIN OUTCOMES AND MEASURES Primary outcomes were self-disclosure and social closeness.
Engagement measures included compliance (ie, the mean [95% margin of error] number of
meditation sessions that a participant engaged in per week), liking, and motivation to practice.
RESULTS Thirty participants dropped out after assignment to 3 experimental groups; 90
participants were assigned to a retest control that did not complete the main outcome
measures; 16 participants provided no state-change data for the affect and perspective
modules (226 remaining participants; mean age of 41.15 years; 59.3% female). Results are
aggregated across training cohorts. Compliance was similar across the modules: loving-kindness
meditation (3.78 [0.18] sessions), affect dyad (3.59 [0.14] sessions), observing-thoughts
meditation (3.63 [0.20] sessions), and perspective dyad (3.24 [0.18] sessions). Motivation was
higher for meditation (11.20 [0.40] sessions) than the dyads (9.26 [0.43] sessions) and was
higher for the affect dyad (10.11 [0.46] sessions) than the perspective dyad (8.41 [0.46]
sessions). Social closeness increased during a session for the affect dyad (1.49 [0.12] sessions)
and the perspective dyad (1.06 [0.12] sessions) and increased over time for the affect dyad
(slope of 0.016 [0.003]) and the perspective dyad (slope of 0.012 [0.003]). Self-disclosure
increased over time for the affect dyad (slope of 0.023 [0.004]) and the perspective dyad
(slope of 0.006 [0.005]), increasing more steeply for the affect dyad (P < .001).
CONCLUSIONS AND RELEVANCE Contemplative dyads elicited engagement similar to classical

contemplative practices and increased perceived social connectedness. Contemplative dyads
represent a new type of intervention targeting social connectedness and intersubjective
capacities deficient in participants who experience loneliness and in many psychopathologies.
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any disorders (including autism, schizophrenia, depression, and borderline and narcissistic personality disorders) are marked by deficiencies in social cognitive processes such as empathy and theory of mind.1-7 These
deficiencies make it difficult to form and maintain social connections. Loneliness, a perceived lack of social connectedness, is a longitudinal risk factor for pain and fatigue, clinical
depression, and dementia, as well as myocardial infarction and
high blood pressure, culminating in premature mortality.8-13
Interventions to increase perceived social connectedness are
few in number and only weakly effective, with a mean effect
size of 0.2 in a meta-analysis of randomized controlled
trials.14 Directly targeting deficiencies in social cognition has
been proposed as a more effective method for fostering social
connectedness.15
Secularized meditation training programs counteract and
prevent maladaptive social cognition by cultivating skills such
as empathy, compassion, and a better understanding of self and
others.16-18 Meditation training shows promise in fostering social connectedness, but the extant work is either short term
(≤5 days of practice) or uses only wait-list control groups.19-25
In addition, training is mostly conducted via solitary classical
meditation. Although participation in structured dyadic interactions is part of a number of therapeutic and spiritual traditions and is sometimes integrated into the teacher-led group
component of some contemplative training programs, there
is no extant data concerning the distinct psychological effects of implementing contemplative dyads as a daily mental
training practice.17,26-29
Here we introduce an interpersonal implementation of
secularized daily meditation practice, the contemplative dyad,
designed to increase social connectedness via enhancing social capacities, including social cognition. In the contemplative dyad, 2 partners are assigned to disclose their thoughts
and feelings to one another in structured meditation-based
interactions. Contemplative dyads are a “loud meditation”:
the speaker voices whatever comes to mind regarding a topic
as the listener’s presence promotes focus for the other’s
contemplation.
Two types of contemplative dyad were developed within
a large-scale 9-month longitudinal study of secularized contemplative practices, the ReSource Project30 (Figure 1). Each
dyad was taught in combination with a content-matched classical meditation. The overarching purpose of the ReSource Project was to develop a mental training program that focused on
training 3 types of mental capacities: (1) mindfulness-based
present-moment–focused attention (presence module, which
lacks the dyadic element); (2) socioaffective capacities
including loving-kindness and compassion, acceptance of
difficult emotions, and prosocial motivation (the affect module); and (3) sociocognitive capacities including metacognitive abilities and perspective-taking on self and others (the
perspective module); the latter is also described as theory of
mind.6,31
Here we focus on the effects of training intersubjective
skills. The division into affect and perspective modules reflects current neuroscientific evidence for distinct brain
networks underlying socioaffective and sociocognitive
jamapsychiatry.com
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Key Points
Question Can 2 newly developed dyadic contemplative exercises
increase perceived social connectedness?
Findings In this randomized clinical trial of 242 healthy adults,
social closeness increased during a 10-minute dyadic practice
session for both the socioaffective affect dyad and the
sociocognitive perspective dyad. Furthermore, predyad social
closeness and self-disclosure increased significantly for both dyads
over the 3 months of a given training module.
Meaning Contemplative dyadic exercises may effectively prevent
or reduce the detrimental effects of loneliness and the social
deficits often observed in many psychopathologies by increasing
perceived social connectedness.

processes.6,31 Although both forms of social understanding
are necessary for social interactions, they are dissociable in
healthy populations, as well as in psychopathologies such as
autism, characterized by deficits in theory of mind but not
necessarily empathy, and psychopathy, characterized by a
lack of empathy but a functional theory of mind.6,7,31-33 Such
evidence suggests that these 2 processes can be trained
separately.
The affect module trains socioaffective capacities via
the affect dyad and loving-kindness meditation (LKM;
Figure 1). In the affect dyad, speaker and listener take turns
describing feelings and bodily sensations during a difficult
situation and a gratitude-eliciting situation experienced during the last day.30 The listener does not respond, either verbally or nonverbally, instead focusing on active, empathic
listening. In LKM, participants learn to self-generate loving
feelings and prosocial motivation toward themselves and
others.34
The perspective module trains sociocognitive capacities
via the perspective dyad and observing-thoughts meditation
(OTM; Figure 1). In the perspective dyad, the speaker is asked
to describe a recent situation from the perspective of a randomly assigned “inner part.”35 The concept of “inner parts”
is drawn from internal family systems therapy, which views
the self as nonunitary, interdependent, and ever changing.35-38
Examples of inner parts are “the judge” or “the loving mother,”
names that describe certain distinct patterns of thoughts, feelings, and behaviors.37 As the speaker practices taking different perspectives on his or her inner parts, the listener attends
mindfully to infer which perspective is currently being taken.
Participants then switch roles. In OTM, participants first learn
to label their thoughts and, later, are taught to observe mental events without automatically reacting.
Because this implementation of contemplative dyads is
new, our intent in this work is first to validate dyadic engagement in comparison to content-matched meditations with respect to compliance, subjective reports of motivation, liking,
and changes in affect and arousal. Second, we test whether the
dyads were successful at fostering social connectedness, assessed through changes in social closeness and selfdisclosure.
(Reprinted) JAMA Psychiatry February 2017 Volume 74, Number 2
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Figure 1. ReSource Project Conceptual Model and Timeline
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Data from the presence module, retest control cohorts 1 and 2, and the 4.5- and 10-month follow-ups for all cohorts are not included in the analyses because they
do not include the contemplative dyads. Used with permission from Singer et al.30

Methods
The study was approved by the Research Ethics Committee
of the University of Leipzig (No. 376/12-ff) and the Research
Ethics Committee of the Humboldt University in Berlin (Nos.
2013-02, 2013-29, and 2014-10). Participants provided written informed consent (Trial Protocol in Supplement 1).

Sample and Demographics
Potential participants (N = 4739) were screened to exclude individuals from vulnerable populations and those with previous formal meditation practice experience (see eAppendices
1-5, eTable 1, and eFigures 1 and 2 in Supplement 2 for all inclusion and exclusion criteria, additional details of the recruitment process and dropout rates, and study design). Of these
4739 participants, 559 met all eligibility criteria (Figure 2). From
the latter pool, 362 were randomly assigned to cohorts. Thirty
participants dropped out before data collection began, leav128

ing 80 in training cohort 1 (TC1), 81 in training cohort 2 (TC2),
81 in training cohort 3 (TC3), and 90 assigned to a retest control condition. Because the participants assigned to the retest
control condition did not engage in the dyads or meditations,
they did not contribute data to the analyses discussed here. Participants in TC3 completed only the affect module. Sixteen participants provided no state-change data (3 from TC1, 6 from TC2,
and 7 from TC3). In TC1 and TC2, 1 participant completed the
meditations but did not provide data for any dyadic exercises.
In TC3, 1 participant completed the dyads but not the meditations. Four additional participants in TC1 and 2 participants in
TC2 provided data only for the first module completed. The
overall by-participant data loss rate by the last module completed was 8.8% for TC1, 9.9% for TC2, and 8.6% for TC3.

Procedure
Training cohorts 1 and 2 attended a 3-day retreat to begin the
presence module.30 After 3 months of presence training, participants in TC1 began the affect module, and participants in
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Figure 2. CONSORT Flow Diagram
4739 Participants assessed for eligibility

3157 Failed to meet inclusion criteria
328 Demographics (age, German fluency, no internet access)
943 fMRI safety (metal, tattoos)
221 Medication
472 Physical health (recent head trauma, tinnitus/deaf, neurological diseases,
epilepsy, heart disease, chronic pain, pregnant or nursing)
824 Mental health (treatment in last 2 y, MDI, TAS20, STAI, dyslexia or
legasthenia, SCID interview)
369 Previous experience with meditation or psychology research

943 Declined to participate
685 After screening/information session
120 After phone call
138 After SCID

80 Ineligible for other reasons
39 Scheduling difficulties
41 Other reasons given in phone call/interview

559 Matching sample

362 Assigned to conditions

197 Not invited to study

81 Training cohort 1

83 Training cohort 2

97 Training cohort 3

33 Retest control cohort 1

67 Retest control cohort 2

33 Dropped out
2 After assignment
0 During test phase 0
2 During test phase 1
2 During test phase 2
4 During test phase 3
23 During test phase 4

34 Dropped out
2 After assignment
0 During test phase 0
2 During test phase 1
3 During test phase 2
1 During test phase 3
26 During test phase 4

48 Dropped out
16 After assignment
0 During test phase 0
3 During test phase 1
29 During test phase 2

14 Dropped out
3 After assignment
2 During test phase 0
1 During test phase 1
1 During test phase 2
0 During test phase 3
7 During test phase 4

27 Dropped out
7 After assignment
0 During test phase 0
2 During test phase 1
1 During test phase 2
2 During test phase 3
15 During test phase 4

Training cohort assignment and retention “dropouts” left the study before the start of the testing period listed (132 participants were not included because they
applied too late). Adapted with permission from Singer et al.30 fMRI indicates functional magnetic resonance imaging; MDI, Major Depression Inventory;
SCID, Structured Clinical Interview for DSM; STAI, State-Trait Anxiety Inventory; TAS20, 20-item Toronto Alexithymia Scale.

TC2 began 3 months of the perspective module (Figure 1). After completing the second module, participants in TC1 were
assigned to the perspective module, and participants in TC2
were assigned the affect module. Training cohort 3 completed only the affect module.
Participants were asked to engage in each practice 5 times
a week at home, using guided recordings for the meditation.
Participants completed questions about their subjective state
before and after each daily practice. For the dyads, participants met with a randomly assigned partner using a customdesigned website or smartphone app. One participant was randomly assigned to speak first for 5 minutes. During this time,
the listener was asked to silently focus and not to respond. After 5 minutes, both participants completed some questions and
then switched roles. The dyad ended after both participants had
spoken and listened. Participants were instructed to answer the
dyadic prompt from the moment, without any preconceived
goals. In addition to daily practice, participants attended 2-hour
weekly training sessions with meditation teachers.
jamapsychiatry.com

Measures
The ReSource Project involved a wide range of assessments.30
Here we report the results of all daily state measures (before
and after practice) shared across dyads and meditations, as well
as all daily state measures common between dyads and not assessed for meditations.
Engagement Measures
Compliance was operationalized as using the online and smartphone-based guided contemplation recordings and responding to questions. Before starting practice, participants reported their motivation level using a sliding scale from 1 (“not
at all”) to 20 (“very much”). After completing each module,
participants retrospectively reported how much they liked the
practices using a scale from 1 (“not at all”) to 5 (“very much”).
Outcome Measures
Closeness to the dyadic partner was assessed before and after
completing the dyadic exercise, using the Inclusion of Other
(Reprinted) JAMA Psychiatry February 2017 Volume 74, Number 2
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Table 1. Engagement by Module and Training Cohort (TC1-3)
Mean (95% CI)

a

Compliance, No. of Meditation Sessions

Motivation, Score

Cohort

Dyad

Meditation

Dyad

Meditation

Dyad

Meditation

Affect

TC1

3.87
(3.65-4.09)

3.89
(3.63-4.14)

9.89
(9.02-10.76)

10.38
(9.55-11.21)

52/70

28/70

Perspective

TC1

3.12
(2.85-3.39)

3.57
(3.28-3.85)

8.37
(7.56-9.18)

11.39
(10.60-12.19)

39/70

39/69

Affect

TC2

3.35
(3.10-3.60)

3.38
(3.08-3.68)

10.65
(9.84-11.47)

11.76
(11.08-12.44)

47/70

39/70

Perspective

TC2

3.37
(3.13-3.61)

3.69
(3.41-3.98)

8.65
(7.90-9.40)

11.41
(10.71-12.11)

47/73

36/74

Affect

TC3

3.55
(3.30-3.79)

4.05
(3.70-4.40)

9.76
(9.08-10.43)

10.87
(10.26-11.48)

49/72

44/69

Proportion scoring higher than the scale midpoint of “somewhat.”

in the Self scale.39 This scale is a pictorial 1-item measure of perceived closeness to a specific other. After completing a dyadic
session, participants also reported how personal their selfdisclosures had been, using a sliding scale from 1 (“not at all”)
to 20 (“very much”). Together, these measures represent both
the subjective feeling of being socially connected (using the Inclusion of Other in the Self scale) and the tendency to engage
in intimacy-promoting communication (self-disclosure).40,41
Secondary outcome measures of valence and arousal were
assessed before and after all practices using an affect grid with
scales ranging from 0 to 8. Analyses of these secondary outcomes are available in eAppendix 6 and eTables 2, 3, 4, and 5
in Supplement 2.42

Statistical Analysis
All analyses were intent-to-treat analyses. The 3 training cohorts act as replications for one another; thus, models were fitted for each training cohort separately. To highlight reliable
training effects, only effects that were significant in the same
direction for all cohorts were interpreted. Mixed-effects linear multivariate regression models with person-level random effects were used for most analyses; when appropriate,
a dyad-level random intercept was also included. Code and omnibus tests for all models are available in eAppendix 7 and
eTables 6, 7, 8, and 9 in Supplement 2. All multilevel models
include the following covariates, unless otherwise noted: sex,
weekend, and device (smartphone or computer) as binary covariates with values of 0.5 and −0.5, and mean-centered age.
Significant omnibus effects were probed using contrasts.
Estimates and 95% CIs for 2-sided tests are reported for each
contrast using the format of mean estimated value ± margin
of error (representing a 95% CI). Unless otherwise noted,
models were fitted using lme4 version 1.1-12 in R version
3.2.5.43,44 P values were calculated using car version 2.1-1.45
P < .05 was considered to be statistically significant.

Results
Engagement
Compliance
Mean weekly person-level compliance rates were compared
within modules (Table 1; eAppendix 8 and eFigure 3 in
130

Likinga

Module

Supplement 2). Compliance did not differ significantly
between LKM and the affect dyad for TC1 or TC2 (TC1 had a
mean [95% margin of error] difference score of 0.13 [0.26],
with P = .31; TC2 had a mean [95% margin of error] difference
score of 0.25 [0.29], with P = .09), but was higher for LKM
than the affect dyad in TC3 (mean [95% margin of error] difference score of 0.46 [0.30]; P = .003). Participation rates did
not differ between OTM and the perspective dyad (mean
[95% margin of error] difference score of 0.14 [0.25] in TC1
[P = .27] and 0.10 [0.29] in TC2 [P = .49]). Note that for TC2
only, the averages for the perspective module do not include
weeks 1 and 2 because technical problems in the website and
phone app interfered with recording. Overall, participation
rates were significantly higher for the affect dyad than for the
perspective dyad (mean [95% margin of error] difference
score of 0.75 [0.22]; P < .001) in TC1 but did not differ in TC2
(mean [95% margin of error] difference score of 0.02 [0.14];
P = .83).
Motivation
Mean motivation levels were compared within modules.
Across all 3 cohorts, motivation was higher for the meditations relative to the dyads (mean [95% margin of error] difference score of 1.76 [0.31] in TC1 [P < .001], 1.93 [0.43] in TC2
[P < .001], and 1.12 [0.49] in TC3 [P < .001]). Participants were
significantly more motivated to perform the affect dyad than
the perspective dyad (mean [95% margin of error] difference
score of 1.52 [0.45] in TC1 [P < .001] and 2.01 [0.46] in TC2
[P < .001]).
Self-reported Liking
Ordinal liking ratings were compared within modules. In TC1,
participants were less likely to give favorable ratings to LKM
than to any other practice: 0.44 (95% CI, 0.32-0.60) times less
likely for OTM (P = .01), 0.22 (95% CI, 0.16-0.31) times less
likely for the affect dyad (P < .001), and 0.55 (95% CI, 0.400.75) times less likely for the perspective dyad (P = .06). Participants were also more likely to give favorable ratings to the
affect dyad than to any other practice: 4.53 (95% CI, 3.266.30) times more likely than for LKM (P < .001), 1.99 (95% CI,
1.44-2.74) times more likely than for OTM (P = .03), and 2.47
(95% CI, 1.79-3.41) times more likely than for the perspective
dyad (P = .01).
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Table 2. Outcome Change by Module and Training Cohort (TC1-3)

Outcome,
Cohort

Affect Module

Perspective Module

Affect Module

Perspective Module

Change in Scorea
(95% CI)

Change in Scorea
(95% CI)

Slopeb
(95% CI)

Slopeb
(95% CI)

P Value

P Value

P Value

P Value

Social closeness
TC1

1.54
(1.34-1.73)

<.001

0.77
(0.58-0.96)

<.001

0.020
(0.015-0.025)

<.001

0.010
(0.005-0.015)

<.001

TC2

1.10
(0.94-1.26)

<.001

1.06
(0.90-1.21)

<.001

0.007
(0.003-0.011)

<.001

0.014
(0.010-0.017)

<.001

TC3

1.77
(1.54-2.01)

<.001

0.021
(0.014-0.028)

<.001
P Value

Self-disclosure

Mean Score
(95% CI)

Mean Score
(95% CI)

Slope
(95% CI)

P Value

Slope
(95% CI)

TC1

11.43
(10.85-12.02)

11.35
(10.75-11.95)

0.028
(0.023-0.034)

<.001

0.008
(0.001-0.015)

.03

TC2

11.97
(11.34-12.59)

10.37
(9.84-10.90)

0.018
(0.013-0.024)

<.001

0.008
(0.002-0.014)

.01

TC3

11.41
(10.76-12.06)

0.020
(0.009-0.031)

<.001

a

Change from beginning to end of a daily session.

b

Change in predyadic-session scores.

For TC2, liking differed significantly between dyads and
meditations only. Independent of module, participants were
2.04 (95% CI, 1.63-2.55) times more likely to give dyads a
more favorable liking rating than meditations (P = .002). For
TC3, there was no significant difference in liking ratings
between practices (odds ratio, 0.98 [95% CI, 0.71-1.35];
P = .95).

Outcomes
Self-disclosure
Overall self-disclosure did not differ between dyads in TC1
(mean [95% margin of error] difference score of 0.08 [0.45];
P = .71) but was significantly lower for the perspective dyad
in TC2 (mean [95% margin of error] difference score of 1.60
[0.44]; P < .001) (Table 2 and Figure 3). Over time, all selfdisclosures became more personal (Table 2 and Figure 3).
Disclosures within the affect dyad became more personal
more rapidly than within the perspective dyad (mean [95%
margin of error] difference in slope of 0.02 [0.008] in TC1
[P < .001] and 0.01 [0.006] in TC2 [P = .001]).
Social Closeness
Both dyads significantly increased felt closeness from before
to after practice for all training cohorts (Table 2 and Figure 3).
In TC1, the affect dyad was significantly more effective than
the perspective dyad at increasing felt closeness to others during a session (mean [95% margin of error] difference score of
0.76 [0.08]) (P < .001), but this difference was not significant
in TC2 (mean [95% margin of error] difference score of 0.05
[0.09]) (P = .31; Figure 3).
The rate of growth in prepractice closeness was significant for all modules in all cohorts (Table 2 and Figure 3). The
first dyad learned (affect for TC1, perspective for TC2) was associated with a more rapid growth in felt closeness relative to
the second dyad learned (mean [95% margin of error] difference in slope of 0.010 [0.004] in TC1 [P < .001] and 0.006
[0.004] in TC2 [P = .004]).
jamapsychiatry.com

Discussion
A new daily practice format, the contemplative dyad, was introduced in the context of a 9-month large-scale longitudinal
mental training program, the ReSource Project.30 The affect
dyad cultivates socioaffective capacities, such as empathy,
gratitude, and dealing with difficult emotions, and the perspective dyad cultivates cognitive perspective taking on the
self and others. First, dyadic engagement, assessed via compliance, motivation, and liking, was compared with engagement for content-matched classical meditations. Engagement was similar across the dyads and classical meditations.
Secondary analyses, shown in eAppendix 6 in Supplement 2,
also revealed that the contemplative dyads and classical meditations elicited comparable positive changes in affect, with the
highest increase in positivity occurring for the affect dyad, although the contemplative dyads were less arousing.
Second, we assessed the ability of the contemplative dyads to increase perceived social connectedness. Both dyads led
to increased social closeness to the other participants after a
dyadic session, growth in social closeness to the other participants over time, and growing self-disclosure over the course
of the training.
The effects of the structured, electronically mediated contemplative dyads are in line with the effects of unscripted, inperson social interactions; self-disclosure, even without feedback, increases psychological well-being and activity in brain
areas associated with reward.46 Consistent with research showing that emotion sharing is pleasant, the affect dyad was liked
more, and experienced as more affectively positive, than LKM
or OTM (and, in TC1, it was also liked more than the perspective dyad).47,48 The perspective dyad was not liked more or less
than the meditations. The intrinsic linkage between social interactions and affect may have amplified the hedonic impact
of the more emotional affect dyad relative to the more cognitive perspective dyad. Note, however, that while our results sug(Reprinted) JAMA Psychiatry February 2017 Volume 74, Number 2
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Figure 3. Effect of Contemplative Dyads on Social Closeness and Self-disclosure
A Social closeness change and self-disclosure within a practice session
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A, Raw person-mean change in social closeness before and after practice, and
self-disclosure during practice. Data from 1 participant in training cohort 3 (TC3)
included social closeness change values greater than 6 but are not pictured.
Analyses excluding these outliers did not change the pattern of significance.
B, Model-estimated (lines) and weekly-mean raw (points) change over time in

prepractice social closeness and during practice self-disclosure over the
3-month training modules. Shaded areas represent 95% CIs. The TC2
perspective module is longer owing to a scheduled break in practice during the
Christmas holiday in the middle of the module.

gest a slight advantage of the affect dyad compared with the
perspective dyad with respect to liking, positive affect, and selfdisclosure, the perspective module was designed to selectively target theory of mind, which is expressed in other ways.
Perceiving oneself as socially connected is deeply embedded in human functioning, and the absence of feeling connected prospectively predicts both mental and physical illness and premature mortality.8-13,49 Because many mental
illnesses are characterized, in part, by social dysfunctions
that threaten social connectedness, interventions that bolster
connectedness have a particular relevance to clinicians.1-7
Here we provide evidence that regular dyadic contemplative
practice at home can be used to foster perceived social connectedness. Individuals currently experiencing chronic loneliness, which is often accompanied by abnormalities in social
cognition, may benefit from dyadic contemplative practices
as a way to undo maladaptive sociocognitive tendencies.50 In
addition, the finding that social connectedness can be reliably increased through 10-minute dyads has implications for
improving health by serving as a preventative measure to
shore up existing social connections.

Limitations
Because this initial trial of the contemplative dyads is embedded within the context of a larger mental training study of
healthy adults, future research is needed to investigate the effects of contemplative dyads in the absence of other contemplative training. Further work with populations such as older
adults, who are more vulnerable to loneliness, and individuals currently having maladaptive social cognitions is needed
to evaluate the utility of the dyads as a treatment for current
loneliness in addition to a method of improving perceived social connectedness in the present to prevent loneliness in the
future.51

Conclusions
Two types of daily 10-minute contemplative dyadic exercises
teaching adaptive socioaffective and sociocognitive skills increased perceived social connectedness, measured as social
closeness and self-disclosure, over 6 months of training. The
dyads were comparable to classical meditations in compli-
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ance, motivation to practice, and liking. These findings have
implications for the treatment and prevention of the per-

ARTICLE INFORMATION
Accepted for Publication: October 13, 2016.
Published Online: December 28, 2016.
doi:10.1001/jamapsychiatry.2016.3360
Author Contributions: Dr Kok had full access to all
of the data in the study and takes responsibility for
the integrity of the data and the accuracy of the
data analysis.
Study concept and design: Singer.
Acquisition, analysis, or interpretation of data: Both
authors.
Drafting of the manuscript: Kok.
Critical revision of the manuscript for important
intellectual content: Singer.
Statistical analysis: Kok.
Obtained funding: Singer.
Administrative, technical, or material support: Singer.
Study supervision: Singer.
Conflict of Interest Disclosures: None reported.
Funding/Support: Dr Singer, as principal
investigator, received funding for the ReSource
Project from the European Research Council under
the European Community’s Seventh Framework
Program (FP7/2007-2013/ERC Grant Agreement
205557) and from the Max Planck Society. Each
stage of the study was equally funded by both
sources.

Original Investigation Research

ceived social isolation and maladaptive social cognition that
accompany many psychopathologies.

egocentric and altercentric biases and the role of
alexithymia. J Affect Disord. 2016;199:23-29.
2. Ritter K, Dziobek I, Preissler S, et al. Lack of
empathy in patients with narcissistic personality
disorder. Psychiatry Res. 2011;187(1-2):241-247.
3. Roepke S, Vater A, Preißler S, Heekeren HR,
Dziobek I. Social cognition in borderline personality
disorder. Front Neurosci. 2013;6:195.
4. Sprong M, Schothorst P, Vos E, Hox J,
van Engeland H. Theory of mind in schizophrenia:
meta-analysis. Br J Psychiatry. 2007;191:5-13.
5. Brüne M, Brüne-Cohrs U. Theory of
mind—evolution, ontogeny, brain mechanisms and
psychopathology. Neurosci Biobehav Rev. 2006;30
(4):437-455.
6. Singer T. The past, present and future of social
neuroscience: a European perspective. Neuroimage.
2012;61(2):437-449.
7. Bird G, Silani G, Brindley R, White S, Frith U,
Singer T. Empathic brain responses in insula are
modulated by levels of alexithymia but not autism.
Brain. 2010;133(pt 5):1515-1525.
8. Jaremka LM, Andridge RR, Fagundes CP, et al.
Pain, depression, and fatigue: loneliness as a
longitudinal risk factor. Health Psychol. 2014;33(9):
948-957.

Role of the Funder/Sponsor: The funders/
sponsors had no role in the design and conduct of
the study; collection, management, analysis, or
interpretation of the data; preparation, review, or
approval of the manuscript; and decision to submit
the manuscript for publication.

9. Cacioppo JT, Hawkley LC, Thisted RA. Perceived
social isolation makes me sad: 5-year cross-lagged
analyses of loneliness and depressive
symptomatology in the Chicago Health, Aging, and
Social Relations Study. Psychol Aging. 2010;25(2):
453-463.

Additional Information: The study was registered
with the Protocol Registration System of
ClinicalTrials.gov under the title “Plasticity of the
Compassionate Brain.” By “the study,” we refer to
the data discussed in this manuscript and not all
data gathered for the ReSource Project. Details on
the training protocol are not given because it is
considered to be protected with a license
agreement by the Max Planck Society.

10. Holwerda TJ, Deeg DJH, Beekman ATF, et al.
Feelings of loneliness, but not social isolation,
predict dementia onset: results from the
Amsterdam Study of the Elderly (AMSTEL). J Neurol
Neurosurg Psychiatry. 2014;85(2):135-142.

Additional Contributions: We thank all the
members of the Department of Social Neuroscience
involved in the ReSource Project over the many
years, in particular to all ReSource Project teachers
who taught the intervention program, to Astrid
Ackermann, Christina Bochow, PhD, Matthias Bolz,
and Sandra Zurborg, PhD, for managing the largescale longitudinal study, to Hannes Niederhausen,
Henrik Grunert, and Torsten Kästner for their
technical support, to Sylvia Tydeks and Elisabeth
Murzik for recruitment of participants, and to
Manuela Hofmann, Sylvie Neubert, and Nicole
Pampus for their help with recruitment and data
collection in the ReSource Project in general. All of
these contributors were under a regular contract in
the Department of Social Neuroscience at the Max
Planck Institute of Human Cognitive and Brain
Sciences, and no additional compensation was
received by any outside funding sponsor.
REFERENCES
1. Hoffmann F, Banzhaf C, Kanske P, Gärtner M,
Bermpohl F, Singer T. Empathy in depression:

jamapsychiatry.com

11. Eaker ED, Pinsky J, Castelli WP. Myocardial
infarction and coronary death among women:
psychosocial predictors from a 20-year follow-up of
women in the Framingham Study. Am J Epidemiol.
1992;135(8):854-864.
12. Hawkley LC, Thisted RA, Masi CM, Cacioppo JT.
Loneliness predicts increased blood pressure:
5-year cross-lagged analyses in middle-aged and
older adults. Psychol Aging. 2010;25(1):132-141.
13. Holt-Lunstad J, Smith TB, Baker M, Harris T,
Stephenson D. Loneliness and social isolation as risk
factors for mortality: a meta-analytic review.
Perspect Psychol Sci. 2015;10(2):227-237.
14. Masi CM, Chen HY, Hawkley LC, Cacioppo JT.
A meta-analysis of interventions to reduce
loneliness. Pers Soc Psychol Rev. 2011;15(3):219-266.
15. Cacioppo S, Grippo AJ, London S, Goossens L,
Cacioppo JT. Loneliness: clinical import and
interventions. Perspect Psychol Sci. 2015;10(2):
238-249.
16. Jazaieri H, McGonigal K, Jinpa T, Doty JR, Gross
JJ, Goldin PR. A randomized controlled trial of
compassion cultivation training: effects on
mindfulness, affect, and emotion regulation. Motiv
Emot. 2014;38(1):23-35. doi:10.1007/s11031-013
-9368-z

17. Neff KD, Germer CK. A pilot study and
randomized controlled trial of the mindful
self-compassion program. J Clin Psychol. 2013;69
(1):28-44.
18. Kabat-Zinn J. Full Catastrophe Living: Using the
Wisdom of Your Body and Mind to Face Stress, Pain,
and Illness. New York, NY: Delacorte Press; 1990.
19. Hutcherson CA, Seppala EM, Gross JJ.
Loving-kindness meditation increases social
connectedness. Emotion. 2008;8(5):720-724.
20. Klimecki OM, Leiberg S, Lamm C, Singer T.
Functional neural plasticity and associated changes
in positive affect after compassion training. Cereb
Cortex. 2013;23(7):1552-1561.
21. Klimecki OM, Leiberg S, Ricard M, Singer T.
Differential pattern of functional brain plasticity
after compassion and empathy training. Soc Cogn
Affect Neurosci. 2014;9(6):873-879.
22. Creswell JD, Pacilio LE, Lindsay EK, Brown KW.
Brief mindfulness meditation training alters
psychological and neuroendocrine responses to
social evaluative stress. Psychoneuroendocrinology.
2014;44:1-12.
23. Kok BE, Fredrickson BL. Upward spirals of the
heart: autonomic flexibility, as indexed by vagal
tone, reciprocally and prospectively predicts
positive emotions and social connectedness. Biol
Psychol. 2010;85(3):432-436.
24. Fredrickson BL, Cohn MA, Coffey KA, Pek J,
Finkel SM. Open hearts build lives: positive
emotions, induced through loving-kindness
meditation, build consequential personal resources.
J Pers Soc Psychol. 2008;95(5):1045-1062.
25. Kemeny ME, Foltz C, Cavanagh JF, et al.
Contemplative/emotion training reduces negative
emotional behavior and promotes prosocial
responses. Emotion. 2012;12(2):338-350.
26. Noyes L. The Enlightenment Intensive: Dyad
Communication as a Tool for Self-Realization. Berkeley,
CA: Frog Books; 1998.
27. Chapman J. Tell Me Who You Are. Hanslope Park,
England: J. and E. Chapman in association with SPA;
1988.
28. Kramer G. Insight Dialogue: The Interpersonal
Path to Freedom. Boston, MA: Shambhala; 2007.
29. Elvins R, Green J. The conceptualization and
measurement of therapeutic alliance: an empirical
review. Clin Psychol Rev. 2008;28(7):1167-1187.
30. Singer T, Kok BE, Bornemann B, Zuborg S, Bolz
M, Bochow CA. The ReSource Project: Background,
Design, Samples, and Measurements. 2nd ed. Leipzig,
Germany: Max Planck Institute for Human Cognitive
and Brain Sciences; 2016.
31. Kanske P, Böckler A, Trautwein FM, Singer T.
Dissecting the social brain: introducing the
EmpaToM to reveal distinct neural networks and
brain-behavior relations for empathy and theory of
mind. Neuroimage. 2015;122:6-19.
32. Dolan M, Fullam R. Theory of mind and
mentalizing ability in antisocial personality
disorders with and without psychopathy. Psychol
Med. 2004;34(6):1093-1102.
33. Kanske P, Böckler A, Trautwein FM, Parianen
Lesemann FH, Singer T. Are strong empathizers

(Reprinted) JAMA Psychiatry February 2017 Volume 74, Number 2

Copyright 2017 American Medical Association. All rights reserved.

Downloaded From: by Jeremy Shapiro on 09/16/2018

133

Research Original Investigation

Effects of Contemplative Dyads on Engagement and Perceived Social Connectedness

better mentalizers? evidence for independence and
interaction between the routes of social cognition.
Soc Cogn Affect Neurosci. 2016;11(9):1383-1392.
34. Salzberg S. The Force of Kindness: Change Your
Life With Love and Compassion. Louisville, CO: Sounds
True, Inc; 2005.
35. Schwartz RC. Internal Family Systems Therapy.
New York, NY: Guilford Press; 1995.
36. Berne E. What Do You Say After You Say Hello?
The Psychology of Human Destiny. New York, NY:
Grove Press; 1972.
37. Holmes T. Parts Work: An illustrated Guide to
Your Inner Life. Kalamazoo, MI: Winged Heart Press;
2007.
38. Young JE, Klosko JS, Weishaar ME. Schema
Therapy: A Practitioner’s Guide. New York, NY:
Guilford Press; 2003.
39. Aron A, Fraley B. Relationship closeness as
including other in the self: cognitive underpinnings
and measures. Soc Cogn. 1999;17(2):140-160.
doi:10.1521/soco.1999.17.2.140

134

40. Laurenceau JP, Barrett LF, Pietromonaco PR.
Intimacy as an interpersonal process: the importance
of self-disclosure, partner disclosure, and perceived
partner responsiveness in interpersonal exchanges.
J Pers Soc Psychol. 1998;74(5):1238-1251.
41. Gächter S, Starmer C, Tufano F. Measuring the
closeness of relationships: a comprehensive
evaluation of the ‘Inclusion of the Other in the Self’
Scale. PLoS One. 2015;10(6):e0129478.
42. Russell JA, Weiss A, Mendelsohn GA. Affect
Grid: a single-item scale of pleasure and arousal.
J Pers Soc Psychol. 1989;57(3):493-502.
43. R: A Language and Environment for Statistical
Computing [computer program]. Version 3.2.5.
Vienna, Austria: R Foundation for Statistical
Computing; 2016.
44. Bates D, Mächler M, Bolker B, Walker S. Fitting
linear mixed-effects models using lme4. J Stat Softw.
2015;67(1):1-48.
45. An R Companion to Applied Regression
[computer program]. Version 2.1-1. Thousand Oaks,
CA: Sage; 2011.

46. Tamir DI, Mitchell JP. Disclosing information
about the self is intrinsically rewarding. Proc Natl
Acad Sci U S A. 2012;109(21):8038-8043.
47. Wagner U, Galli L, Schott BH, et al. Beautiful
friendship: social sharing of emotions improves
subjective feelings and activates the neural reward
circuitry. Soc Cogn Affect Neurosci. 2015;10(6):801-808.
48. Hess U, Banse R, Kappas A. The intensity of
facial expression is determined by underlying
affective state and social situation. J Pers Soc Psychol.
1995;69(2):280-288.
49. Caspi A, Harrington H, Moffitt TE, Milne BJ,
Poulton R. Socially isolated children 20 years later:
risk of cardiovascular disease. Arch Pediatr Adolesc
Med. 2006;160(8):805-811.
50. Cacioppo JT, Cacioppo S. The phenotype of
loneliness. Eur J Dev Psychol. 2012;9(4):446-452.
51. Pikhartova J, Bowling A, Victor C. Is loneliness in
later life a self-fulfilling prophecy? Aging Ment Health.
2016;20(5):543-549.

JAMA Psychiatry February 2017 Volume 74, Number 2 (Reprinted)

Copyright 2017 American Medical Association. All rights reserved.

Downloaded From: by Jeremy Shapiro on 09/16/2018

jamapsychiatry.com

