Compassion’s Relational Nature: Ecological Momentary Assessment of the Three Flows of Compassion and Connection
SUPPLEMENTARY MATERIAL
Methods
S.1 Demographic description
The sample consisted of 152 participants with a mean age of 28.47 years (SD = 11.54). The majority identified as female (82.9%), 15.13% identifying as male, 1.32% identifying as non-binary and .65% preferring not to answer. In terms of educational background, participants were predominantly educated to undergraduate degree level or above (67.11%), with 38.82% holding an undergraduate degree, 23.03% a Master's degree, 5.26% a doctorate, and .66% reported other qualifications. The remaining participants had completed secondary school (26.32%) or vocational training (5.92%). Regarding employment status, more than half of the sample were students (55.92%), followed by those in employment (31.58%), while the remaining participants distributed across other categories (4.61% unemployed; .66% retired; .66% on temporary leave; 6.58% other). Regarding ethnic origin, the sample was predominantly of White or European ethnic origin (91.45%), 6.57% identifying as Latino, .66% as African American, .66% as African, and .66% preferring not to disclose their ethnic origin.
S.2 DoM Composite Score: Scoring Procedure and Subscale Psychometric Properties
The Delusion of Me (DoM) composite score was computed in three steps. Each subscale was scored according to its original instructions. First, the FFMQ non-judging subscale was reverse scored, as items are phrased to reflect judging and self-criticism (e.g., "I criticize myself for having irrational or inappropriate emotions"), such that after reversal higher scores reflect greater acceptance. In contrast, the Experiences Questionnaire (EQ) and the Non-Attachment Scale (NAS-7) were retained in their original scoring direction, as their items are already phrased positively (e.g., "I can separate myself from my thoughts and feelings"; "I can let go of regrets and feelings of dissatisfaction about the past"), with higher values reflecting greater decentering and lower attachment, respectively. Second, each subscale score was standardized (z-scored) within the present sample. Third, the three standardized scores were averaged to produce the composite DoM index, where higher scores indicate lower self-identification.
Response scales
Each subscale uses a distinct Likert-type response format:
· FFMQ Non-judging (8 items): 5-point scale ranging from 1 (never or very rarely true) to 5 (very often or always true).
· Experiences Questionnaire EQ (9 items): 5-point scale ranging from 1 (never) to 5 (all the time).
· Non-Attachment Scale NAS-7 (7 items): 6-point scale ranging from 1 (strongly disagree) to 6 (strongly agree).
Subscale-level psychometric properties
Internal consistency was calculated separately for each of the three subscales in the present sample and compared to previously reported values:
· Acceptance (FFMQ non-judging): α = .91, ω = .94, consistent with the DoM validation study (ω = .93; Soler et al., 2021) and prior validation reports (Spanish version: α = .91, Cebolla et al., 2012; original English version: α = .87, Baer et al., 2006).
· Decentering (EQ): α = .81, ω = .87, consistent with the DoM validation study (ω = .87; Soler et al., 2021) and prior validation reports (Spanish version: α = .89, Soler et al., 2014; original English version: α = .90, Fresco et al., 2007).
· Non-attachment (NAS-7): α = .79, ω = .84, consistent with the DoM validation study (ω = .85; Soler et al., 2021) and the original validation report (α = .82, ω = .82, Sahdra et al., 2010).

S.3 mlVAR model
Assumption checks
The mlVAR model assumes stationarity, multivariate normality and equidistance in the assessment intervals (Ryan et al., 2025).
Stationarity implies that each variable shows no systematic upward or downward trend over time and that the variance and mean remains constant across assessments. In this study, stationarity was evaluated separately for each participant and variable by regressing each variable onto a time variable represented by the participant’s assessment number with a range of 1-5. When the regression for a given variable yielded a significant effect of time at α = .05, the variable was considered non-stationary for that participant. In those cases, the residuals of the regression model replaced the original scores, thereby removing linear trends while preserving moment-to-moment fluctuations (Beltz & Gates, 2017; Ryan et al., 2025).
Multivariate normality was analyzed by applying the Kolmogorov-Smirnov test to each variable. All variables showed significant deviations from normality, a common outcome in EMA psychological research given bounded response scales.
Equidistant assessment intervals are usually assumed in the mlVAR. Our EMA protocol used pseudo-randomized prompts resulting in slight variations in assessment spacing, also due to the overnight gap between the last and first assessments of the day. Following standard practice, the analyses proceeded without estimating the relations between the final observation of one day and the first observation of the next.
mlVAR networks
An mlVAR model was fitted using the mlVAR function from the mlVAR R package (Epskamp et al., 2018). The model estimated the temporal, contemporaneous, and between-individuals structure among four variables: self-compassion, compassion to others, compassion received from others, and perceived connection. The mlVAR model is a multilevel extension of the vector autoregressive (VAR) model, in which each variable at time t is regressed on all variables (including itself) at a previous time point. Typically, these analyses are conducted using a single time lag (i.e., from time point t − 1 to time point t), also referred to as a lag-1 model. This approach yields a temporal network representing directed lagged effects between variables. Importantly, the multilevel structure allows population-level temporal effects to be estimated while simultaneously capturing individual deviations from these effects through random slopes. The residuals of the temporal model are then used to estimate the contemporaneous network, an undirected partial correlation network that reflects unique associations among variables within the same time window after accounting for lagged effects. Again, the mlVAR framework estimates both group-level partial correlations and participant-specific deviations. Finally, the between-individuals network is estimated using the participants’ means across the study period, yielding an undirected partial correlation network that describes how stable trait-like differences between individuals relate across variables.
A mlVAR lag-1 model was used for the present study using the lmer estimator, which estimates mlVAR through sequential univariate mixed models, because it offers computational stability for datasets with many participants and repeated measures. Random effects were specified as correlated for both the temporal and the contemporaneous network. All effects were evaluated using α = .05. Network visualizations were produced for temporal, contemporaneous, and between-individuals structures, along with random-effects (SD) networks to illustrate individual variability in both temporal and contemporaneous edges (see Fig. 1).
Results
S.4 Assumption Checks
Stationarity analyses indicated that 111 (73.03%) of participants showed at least one non-stationary variable with an average of 1.39 non-stationary variables out of four. Across variables, self-compassion was non-stationary for 69 (45.39%) participants, followed by perceived connection which was non-stationary for 53 (34.87%), compassion to others which was non-stationary for 47 participants (30.92%), and compassion from others which was non-stationary for 43 participants (28.29%). 
The Kolmogorov-Smirnov test was significant for all variables (p < .001), indicating deviations from univariate normality and, consequently, a violation of the assumption of multivariate normality. However, mlVAR models are commonly estimated using data that do not fully satisfy multivariate normality, given the typical characteristics of intensive longitudinal data. This violation may reduce statistical power, particularly for the detection of small effects.
S.5 Detrended mlVAR Results
To assess the robustness of the main findings, an additional mlVAR model was estimated on detrended data. The detrended and non-detrended models yielded highly similar results overall, with differences limited to two paths in the temporal network and one association in the between-person network. The temporal, contemporaneous, and between-person networks estimated on detrended data, along with the corresponding random-effects SD networks, are presented in Figure S1.
Figure S1
Detrended mlVAR Network Results for the Three Flows of Compassion and Perceived Connection
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Note. Blue lines represent positive associations, while red dashed lines represent negative associations, and line thickness reflects association strength. Edge weights are displayed alongside each connection. In the temporal network (panel a), directed arrows indicate lagged effects from time t – 1 to time t, and curved self-loops represent autoregressive effects. The contemporaneous network (panel b) and between-person network (panel c) display undirected partial correlations. Panels d and e show the random-effects SD networks for the temporal and contemporaneous networks, respectively, in which grey lines represent the standard deviation of each edge across individuals, reflecting the degree of heterogeneity in that association across participants. Node labels: 1 = self-compassion; 2 = compassion to others; 3 = compassion from others; 4 = perceived connection.
Temporal Network
The detrended temporal network displayed a pattern broadly consistent with the main model. Autoregressive effects were observed for all four variables: perceived connection (β = .22), self-compassion (β = .17), compassion from others (β = .11), and compassion to others (β = .11). Cross-lagged effects emerged for three paths originating from self-compassion to compassion to others (β = .06), to compassion from others (β = .06), and to perceived connection (β = .06). Additional cross-lagged effects were observed from compassion from others to self-compassion (β = .07), perceived connection to self-compassion (β = .05), perceived connection to compassion from others (β = .03), and perceived connection to compassion to others (β = .03). Additionally, compassion to others showed a significant negative prospective association with subsequent perceived connection (β = −.06), a pathway not observed in the primary model.


Contemporaneous Network
The detrended contemporaneous network was fully connected, replicating the structure of the main model. The strongest association was between compassion to others and compassion from others (r = .38), followed by self-compassion and compassion from others (r = .28), perceived connection and compassion to others (r = .19), self-compassion and compassion to others (r = .17), perceived connection and self-compassion (r = .17), and perceived connection and compassion from others (r = .16).
Between-Person Network
The detrended between-person network was sparser than the main model. A clique among the three compassion variables was not present; instead, only two associations were observed, both involving compassion to others, specifically, compassion to others and self-compassion (r = .36), and compassion to others and compassion from others (r = .36). Perceived connection was isolated, displaying no significant associations with any other variable, consistent with the primary model. Compared to the main model, one association was absent in the detrended model: self-compassion and compassion from others (r = .56 in the non-detrended model).
Random-Effects SD Networks
The random-effects SD networks indicated levels of individual heterogeneity comparable to the non-detrended model. In the temporal network, the largest variability was observed for autoregressive paths (SDs = .16-.18) and cross-lagged paths showed moderate variability (SDs = .05-.15). In the contemporaneous network, edge SDs ranged from .05 to .18, with the greatest heterogeneity observed for compassion from others and compassion to others association (SD = .18) and the self-compassion and compassion to others and self-compassion and compassion from others associations (both SD = .13).
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