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ABSTRACT
Caregivers experienced substantial psychological strain during the first year of the COVID-19 pandemic, while
religious and spiritual resources were frequently invoked as possible supports for coping. The present study asks a
question that is different from directional mediation: when all repeatedly measured constructs are considered
simultaneously, which associations remain conditionally connected across the six-month observation period? The
analytic input was a published nine-variable correlation matrix for 549 caregivers assessed in May, September, and
November 2020. The matrix included initial pandemic disruption, religion/spirituality at the first and third
assessments, positive coping at all three assessments, and psychological distress at all three assessments. An
extended Bayesian information criterion graphical lasso was used to estimate a sparse Gaussian graphical model. The
primary penalty setting retained 22 of 36 possible edges; 13 had an absolute regularized partial correlation of at least
0.05. The conditional structure was dominated by temporal continuity within religion/spirituality (ρ = 0.901), coping
(ρ = 0.326–0.455), and distress (ρ = 0.203–0.470). Distress and coping remained inversely connected within every
assessment (ρ = −0.106 to −0.155). In contrast, marginal religion/spirituality–coping associations attenuated to
|ρ| ≤ 0.022 after simultaneous conditioning. Initial disruption retained conditional links with concurrent distress
(ρ = 0.301) and November distress (ρ = 0.138). The matrix remained positive definite, and all selected edges persisted
across 200 perturbations bounded by the reported three-decimal rounding intervals. These findings indicate that
temporal stability and the contemporaneous distress–coping relation constitute the principal conditional
architecture of the published correlations. They do not establish causal direction and do not invalidate mediation
estimates obtained from participant-level longitudinal models. Instead, they identify which relations are unique at
the aggregate correlation level and which are largely shared with repeated measurements of the same constructs.
Keywords: caregivers; COVID-19; religion and spirituality; positive coping; psychological distress; Gaussian
graphical model; regularized partial correlation
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1. INTRODUCTION

The first year of the COVID-19 pandemic imposed mul-
tiple demands on caregivers at the same time. School
closures, remote employment, interruption of health
and social services, reduced informal childcare, finan-
cial uncertainty, illness, and separation from relatives
were not isolated events; they often accumulated within
the same household. Reviews conducted during the
early pandemic documented elevated psychological dis-
tress across populations, although prevalence estimates
varied with sampling, measurement, and the phase of
public-health restrictions.1, 2 Parents and other adults
responsible for children faced a distinctive combina-
tion of personal anxiety and responsibility for maintain-
ing routines, schooling, safety, and emotional regula-
tion within the family. National and community studies
consequently reported deteriorating parental well-being,
greater caregiving burden, and close correspondence be-
tween adult distress and perceived child difficulties.3–6

Caregiver mental health is consequential beyond the in-
dividual. Family processes transmit stress through daily
exchanges, changes in emotional availability, conflict,
and the organization of routines. Pandemic-related dis-
ruption could therefore affect children indirectly through
the functioning of the adult who coordinates care. A
family-systems account of the pandemic emphasized
that economic, social, relational, and psychological pres-
sures operate together rather than as separable expo-
sures.7 Research on loss and family resilience likewise
described adaptation as an unfolding process in which
meaning, hope, flexibility, and relational support may
coexist with persistent adversity.8 This perspective is im-
portant because it does not treat a low distress score as
the only marker of successful adjustment. The capacity
to maintain useful responses under continuing pressure
may have its own temporal pattern and may retain mean-
ingful associations with mental health after the magni-
tude of disruption is considered.

Positive coping occupies a central position in this litera-
ture. The term refers here to perceived capacity to adapt,
persist, recover, remain focused, and locate workable
responses when circumstances are difficult. It overlaps
with resilience but should not be interpreted as an im-
mutable personal trait. Resilience research has consis-
tently warned against attributing adaptation solely to
individual strength when social conditions distribute ex-
posure and resources unequally.9 Economic hardship,
social support, community resources, and caregiving
conditions shape whether coping capacities can be ex-
pressed.10 The ten-item Connor–Davidson scale pro-
vides a concise assessment of perceived ability to recover
and persist;11, 12 however, its interpretation depends on
the analytic question. Scores may represent relatively sta-
ble self-appraisals, time-varying responses to adversity,
or a mixture of both. Longitudinal analysis is therefore
needed to distinguish continuity from relations that are
specific to one assessment.

Religion and spirituality offer another possible resource
for adaptation. Religious beliefs can supply meaning,
continuity, ritual, social identity, and perceived support,
while spiritual commitments may provide a language
for hope and transcendence. Clinical and population re-
search has found associations between religious involve-
ment and several health outcomes, but the direction and
magnitude are heterogeneous.13 Positive religious cop-
ing can help a person reinterpret uncontrollable events,
whereas religious struggle, perceived punishment, guilt,
conflict, and exclusion can intensify distress.14, 15 Disas-
ter research similarly indicates that religious resources
are neither universally protective nor uniformly harmful;
their implications depend on beliefs, practices, social
context, and the form of coping they activate.16, 17

The pandemic made these distinctions especially rele-
vant. Global internet-search behavior showed an abrupt
rise in prayer-related activity as COVID-19 spread, sug-
gesting that many people turned toward religious prac-
tice under uncertainty.18 Survey evidence from Palestine
linked positive religious coping with lower perceived
stress and fewer depressive symptoms, although the
cross-sectional design could not establish temporal or-
der.19 Among Portuguese health-care workers, spiritual-
ity and religiosity did not display identical relations with
COVID-19 fear and anxiety, illustrating the cost of treat-
ing them as interchangeable.20 A United States survey
also showed that adults used diverse strategies, including
active coping, distraction, and emotional support, in re-
sponse to pandemic stressors.21 Together, these studies
support examination of religious, spiritual, coping, and
distress variables as an interdependent set rather than
as a single unidirectional chain.

Measurement further complicates interpretation. The
Kessler-10 captures nonspecific psychological distress
with strong emphasis on anxiety and depressive symp-
toms.22 Broad religion/spirituality inventories combine
beliefs, practices, perceived relationships with the sacred,
and subjective spiritual identity, whereas instruments
such as the Religious Commitment Inventory or Brief
RCOPE distinguish other dimensions.23 When broad
composite measures are correlated, an observed coef-
ficient may reflect several shared processes. Self-report
administration can add common response tendencies,
and repeated measures introduce substantial construct-
specific stability.24 A marginal correlation between re-
ligion/spirituality and coping may consequently arise
from a direct relation, indirect routes through earlier
coping, connections with distress, stable personal differ-
ences, or combinations of these pathways.

Traditional longitudinal mediation models are well
suited to testing a prespecified directional sequence.
They estimate whether an earlier predictor relates to
a later mediator and whether that mediator relates to
a subsequent outcome while accounting for selected
prior variables. A different question concerns condi-
tional architecture: which pairs remain associated after
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every other variable in the measured system is held con-
stant? This question can be addressed through a Gaus-
sian graphical model. In such a model, variables are
nodes and edges are partial correlations. An absent edge
means that two variables are conditionally independent
under the multivariate Gaussian model, given all other
included variables. Network representations have been
used to examine systems of mutually related psycholog-
ical variables without requiring every association to be
assigned in advance to a single latent cause.25–27 They are
particularly useful for separating strong marginal associ-
ations from relations that remain unique after correlated
measurements are considered simultaneously.

Network analysis does not automatically provide causal
explanation. A cross-sectional or correlation-level edge
is not an intervention effect, and centrality does not iden-
tify a treatment target by itself. Methodological work has
emphasized that the meaning of an edge depends on
variable selection, measurement quality, temporal de-
sign, regularization, and the distinction between within-
person and between-person variation.28, 34 Nevertheless,
a carefully delimited network analysis can clarify the co-
variance structure that a causal account must explain.
It can show whether religion/spirituality remains con-
nected to coping after repeated coping and distress mea-
surements are conditioned, whether disruption has a
unique relation to later distress, and whether the mid-
dle assessment occupies a connective position between
initial and final states.

The present study analyzes the published correlation ma-
trix for a three-wave caregiver cohort. Its research ques-
tion is: After simultaneous conditioning on pandemic dis-
ruption, repeated religion/spirituality, repeated positive
coping, and repeated psychological distress, which tempo-
ral and cross-domain associations remain materially con-
nected? Four expectations guide interpretation without
imposing edge directions. First, repeated assessments
of the same construct should retain the largest positive
connections because stable individual differences con-
tribute to religion/spirituality, coping, and distress. Sec-
ond, coping and distress should remain negatively con-
nected within each assessment. Third, the initially posi-
tive marginal associations between religion/spirituality
and coping may attenuate when earlier and later scores
of both coping and distress are conditioned. Fourth, ini-
tial pandemic disruption should remain most closely
connected to distress, reflecting the concentration of
economic, relational, and health-related pressures cap-
tured by the disruption scale. The analysis answers these
expectations using regularized partial correlations, node
predictability, cross-domain connectivity, and a numer-
ical sensitivity test tailored to the rounding of the pub-
lished matrix.

2. MATERIALS AND METHODS

2.1. Analytic material and sample
The analytic input was the correlation matrix reported for
the Child Resilience and Managing Pandemic Emotional
Distress in Families cohort.40 The cohort included 549
caregivers recruited through Prolific in Australia, Canada,
the United Kingdom, and the United States. Participants
were adults with child-rearing responsibilities for at least
two children residing in the household for at least part
of the time. The reported mean caregiver age was 41.33
years (SD = 6.33); 67.8% identified as female, and 72.3%
were classified as White/European or White/North Amer-
ican. Assessments occurred in May 2020 (T1), September
2020 (T2), and November 2020 (T3). Only published ag-
gregate coefficients were accessed. No participant-level
records, identifiers, item responses, country indicators,
attrition files, or missing-data patterns were available for
this analysis.

The nine nodes were pandemic disruption at T1; reli-
gion/spirituality at T1 and T3; positive coping at T1, T2,
and T3; and psychological distress at T1, T2, and T3. Ta-
ble 1 presents the symmetric correlation matrix used for
estimation. Its smallest eigenvalue was 0.0692 and its
condition number was 58.84. These values confirmed
that the rounded matrix was positive definite and invert-
ible, while also indicating substantial collinearity aris-
ing primarily from repeated measures of the same con-
structs.

The matrix shows pronounced marginal continuity: re-
ligion/spirituality correlated at 0.924 across T1 and T3,
coping correlations ranged from 0.753 to 0.791, and dis-
tress correlations ranged from 0.693 to 0.765. Coping
and distress were negatively correlated both within and
across assessments. The high density of these marginal
relations makes pairwise interpretation difficult because
a single coefficient does not indicate whether the relation
survives conditioning on the remaining seven variables.

2.2. Measures represented in the matrix
Pandemic disruption was assessed at T1 with the 16-
item COVID-19 Family Stressor Scale. Items addressed
financial debt, working from home while meeting family
demands, emotional withdrawal, and separation from
relatives or loved ones. Responses were summed, and the
reported internal consistency was 0.83. The disruption
score was included only at T1, so its later connections
should be interpreted as associations with the initial ac-
cumulation of household stressors rather than as effects
of changing disruption.

Religion/spirituality was represented by 14 items
adapted from the Brief Multidimensional Measure of Re-
ligiousness/Spirituality. Nine items assessed beliefs, four
assessed practices, and one assessed spirituality. The
composite had reported internal consistency of 0.96 and
was administered at T1 and T3. Because religiosity and
spirituality were combined, the node represents their
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Table 1. Published correlations

Variable 1 2 3 4 5 6 7 8 9

1. Disruption T1 1.000
2. R/S T1 0.047 1.000
3. Distress T1 0.545 -0.067 1.000
4. Coping T1 -0.197 0.188 -0.448 1.000
5. Distress T2 0.457 -0.040 0.742 -0.387 1.000
6. Coping T2 -0.148 0.192 -0.388 0.781 -0.449 1.000
7. Distress T3 0.472 -0.043 0.693 -0.429 0.765 -0.446 1.000
8. Coping T3 -0.194 0.156 -0.408 0.753 -0.396 0.791 -0.487 1.000
9. R/S T3 0.083 0.924 -0.046 0.156 -0.047 0.195 -0.068 0.183 1.000

R/S = religion/spirituality. The nominal sample size used for information-criterion calculations was 549.

shared composite score; the analysis cannot separate in-
stitutional practice, private devotion, spiritual identity,
positive religious coping, or religious struggle.

Positive coping was measured at all three assessments
with the ten-item Connor–Davidson scale. Items con-
cern adaptation to change, persistence, recovery after
hardship, focus under pressure, and the capacity to per-
ceive strength or humor during adversity. The reported
internal consistency was 0.92. Although the instrument
is frequently labeled a resilience measure, the cohort
investigators operationalized it as positive coping. This
manuscript retains that operational definition while rec-
ognizing that the measure includes relatively enduring
self-appraisals and a faith-related component.

Psychological distress was measured at all three assess-
ments using the Kessler-10. The items ask how often re-
spondents experienced symptoms closely related to de-
pression and anxiety during the previous 30 days. Higher
values indicate greater nonspecific distress. The reported
internal consistency was 0.93. The network treats the
composite score as a continuous variable and does not
infer clinical diagnosis.

2.3. Gaussian graphical estimation
Let R denote the 9 × 9 published correlation matrix and
let Θ = Σ−1 denote a precision matrix. Under a multi-
variate Gaussian model, the partial correlation between
variables i and j, conditioning on every other node, is

ρij·−ij = − θij√
θiiθjj

. (1)

The coefficient in Equation 1 measures the remaining lin-
ear association after the other seven variables have been
held constant. It is undirected: the same edge connects i
to j and j to i. Tutorials on psychological networks rec-
ommend partial-correlation models when the analytic
purpose is to display conditional rather than marginal
relations.29, 30

Direct inversion of a highly correlated sample matrix can
produce numerous unstable nonzero partial correlations.
The graphical lasso addresses this problem by estimating
a positive-definite precision matrix while imposing an
ℓ1 penalty on off-diagonal elements.31 Larger penalties
set more edges to zero. Candidate penalties from 0.008
to 0.050 were evaluated in increments of 0.001. Selection
used the extended Bayesian information criterion,

EBICγ = −2ℓ(Θ̂) + |E| log N + 4γ|E| log p, (2)

where ℓ is the Gaussian log-likelihood, |E| is the number
of retained edges, N = 549, p = 9, and γ controls the ad-
ditional penalty for model complexity. The primary anal-
ysis used γ = 0.50, a conservative setting commonly em-
ployed for psychological networks, and repeated selec-
tion at γ = 0 and 0.25.32, 33 The diagonal precision terms
were not counted as edges because they are present in
every candidate model.

Two distinctions were applied to the resulting coeffi-
cients. A selected edge was any off-diagonal partial corre-
lation not reduced to zero by the graphical lasso. A ma-
terial edge had |ρ| ≥ 0.05. The second threshold was not
used for statistical significance; it prevented visual em-
phasis of coefficients whose magnitudes were negligible
even though the penalized algorithm retained them. Ev-
ery selected coefficient remains available in the project
results file.

2.4. Node summaries
Strength was calculated as the sum of the absolute regu-
larized partial correlations incident on a node. Expected
influence was the signed sum. Because centrality indices
can be misleading when interpreted as causal impor-
tance, neither quantity was described as an interven-
tion ranking.35 Cross-domain strength was defined as
the sum of absolute edges connecting a node to nodes
outside its measurement domain. Four domains were
used: disruption, religion/spirituality, coping, and dis-
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tress. For disruption, which had one node, every incident
edge was necessarily cross-domain; its value is there-
fore descriptive but not directly comparable with the
repeated domains. Bridge summaries were included to
identify where coping, distress, and religion/spirituality
remained conditionally linked after their internal stabil-
ity connections were removed.36

Node predictability was computed from the regularized
precision matrix as

R2
i = 1 − 1

θii
, (3)

because all variables had unit variance in the correlation
matrix. This value represents the proportion of a node’s
variance accounted for by all other nodes under the fitted
Gaussian model.37 High predictability does not imply
that the node is easily changed; it indicates that the node
is closely reconstructed from the remaining variables.

2.5. Sensitivity to rounding and reporting
boundaries

Published coefficients were rounded to three decimal
places. To determine whether edge selection depended
on an arbitrary final digit, 200 perturbed matrices were
generated. Each off-diagonal correlation was indepen-
dently varied within ±0.0005, the interval consistent with
rounding to the printed value. Symmetry and unit diag-
onals were preserved, and every generated matrix was
checked for positive definiteness. The primary graphical-
lasso penalty was then applied to each matrix. Selection
frequency and the 2.5th, 50th, and 97.5th percentiles of
each edge were recorded. This exercise measures numer-
ical sensitivity to reporting precision; it is not a bootstrap
and does not quantify participant-sampling uncertainty.

The analysis was performed in Python using NumPy,
pandas, scikit-learn, and Matplotlib. The complete cor-
relation matrix, analysis script, numerical output, and
figures accompany the manuscript. Participant-level in-
ference was deliberately excluded. Consequently, no sub-
group comparisons, country effects, latent measurement
models, item-level reliability analyses, attrition models,
multiple imputation, or case-resampling intervals are
reported. The nominal N = 549 supports the informa-
tion criterion but may overstate effective information
if individual correlations were computed from different
available cases. These boundaries are retained through-
out the interpretation.

3. RESULTS

3.1. Penalty selection and network sparsity
The γ = 0.50 EBIC selected a penalty of 0.019 and re-
tained 22 of the 36 possible edges. Thirteen retained
edges met the materiality criterion of |ρ| ≥ 0.05. The
same penalty and edge count were selected at γ = 0.25,
whereas γ = 0 favored the lower penalty of 0.008 and
retained 29 edges (Table 2). The agreement between the

May September November

Stressors

R/S

Distress

Coping

Distress

Coping

Distress

Coping

R/S

Positive Negative

Figure 1. Conditional association map

two positive γ settings indicates that the conservative
solution was not confined to one exact hyperparameter
value. The denser γ = 0 solution was treated as a sen-
sitivity result because it placed less protection against
weak, potentially spurious connections.

The information-criterion comparison demonstrates
that additional penalization primarily removed small
coefficients rather than changing the dominant orga-
nization of the matrix. The primary model retained all
same-construct temporal continuities, the three within-
assessment distress–coping relations, and the largest
disruption–distress relations. The resulting graph was
sparse enough to identify an interpretable conditional
structure while preserving the longitudinal backbone.

3.2. Conditional temporal organization
The regularized map in Figure 1 displays the 13 material
edges. Line width represents absolute magnitude, teal
lines are positive, and rust lines are negative. No arrow-
heads are used because the partial correlations do not
encode direction. The largest coefficient connected reli-
gion/spirituality at T1 and T3 (ρ = 0.901). Coping conti-
nuity remained substantial from T1 to T2 (ρ = 0.430), T2
to T3 (ρ = 0.455), and T1 to T3 (ρ = 0.326). Distress con-
tinuity was also pronounced from T1 to T2 (ρ = 0.400),
T2 to T3 (ρ = 0.470), and T1 to T3 (ρ = 0.203).

The temporal map answers the first expectation: con-
struct continuity accounts for the strongest unique re-
lations. The direct T1–T3 coping and distress edges
remained nonzero even after their respective T2
scores were conditioned, indicating that adjacent-wave
paths did not absorb all long-interval stability. Reli-
gion/spirituality showed a particularly concentrated pat-
tern. Its two scores were almost entirely connected to
each other, with only small residual links to other do-
mains. Because two assessments cannot describe the
shape of change, the coefficient should be understood
as rank-order continuity rather than evidence that mean
religion/spirituality remained unchanged.

Within each wave, distress and coping were negatively
connected: ρ = −0.122 at T1, −0.106 at T2, and −0.155
at T3. The recurrence of this relation indicates that care-
givers reporting stronger coping tended to report less
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Table 2. Penalty selection

γ Selected penalty Retained edges EBIC

0.00 0.008 29 1479.327
0.25 0.019 22 1537.200
0.50 0.019 22 1585.539

0.4 0.2 0.0 0.2 0.4 0.6 0.8
Association coefficient

Disruption T1 - Distress T3

Coping T2 - Coping T3

Distress T1 - Distress T2

Distress T2 - Coping T2

Coping T1 - Coping T2

Distress T2 - Coping T3

Coping T1 - Distress T2

Distress T1 - Coping T2

Distress T1 - Coping T3

Disruption T1 - Distress T2

Coping T1 - Coping T3

Coping T1 - Distress T3

Coping T2 - Distress T3

Distress T1 - Distress T3

Marginal correlation Conditional association

Figure 2. Marginal-to-conditional attenuation

distress at the same assessment even after initial disrup-
tion and all other repeated scores were conditioned. The
November coefficient was largest in absolute value, but
no formal equality test was possible from the printed ma-
trix. The pattern supports a stable inverse coupling, not a
conclusion that coping caused the reduction in distress.

The coefficients in Table 3 show that 10 of the 13 ma-
terial edges belonged to one of three forms: repeated-
measure continuity, contemporaneous distress–coping
coupling, or disruption–distress association. Only the
small positive disruption T1–coping T2 edge did not
fall into these forms. Its sign differs from the negative
marginal correlation (r = −0.148), a pattern consistent
with statistical suppression under simultaneous condi-
tioning. The coefficient is close to the interpretive thresh-
old and should not be assigned a substantive explanation
without participant-level verification.

3.3. Marginal-to-conditional attenuation
The comparison in Figure 2 shows how selected marginal
correlations changed after conditioning. Repeated-
measure correlations remained large but were reduced:
coping T1–T2 declined from 0.781 to 0.430, coping T2–T3
from 0.791 to 0.455, distress T1–T2 from 0.742 to 0.400,
and distress T2–T3 from 0.765 to 0.470. Long-interval
marginal associations showed stronger attenuation be-
cause much of their covariance was shared with the inter-
vening assessment. Coping T1–T3 declined from 0.753 to
0.326, while distress T1–T3 declined from 0.693 to 0.203.

Cross-time coping–distress correlations were largely ab-
sorbed by within-construct continuity and contempora-
neous relations. For example, coping T2 correlated with
distress T3 at r = −0.446, but its regularized partial corre-

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Node predictability (R2)

Disruption T1

Distress T1

Distress T3

Coping T1

Distress T2

Coping T3

Coping T2

R/S T1

R/S T3

Figure 3. Node predictability

lation was zero. Coping T1 correlated with distress T3 at
r = −0.429 and likewise declined to zero. These changes
do not show that earlier coping lacks prospective rele-
vance. They show that, once earlier distress, later coping,
and all remaining variables are included, those particu-
lar pairs contribute no separate undirected edge to the
sparse network.

Religion/spirituality displayed the clearest attenuation.
The marginal T1 religion/spirituality correlations with
coping were 0.188 at T1, 0.192 at T2, and 0.156 at T3.
Their regularized partial correlations were 0.022, 0.002,
and zero, respectively. Coping T2 and T3 correlated
marginally with T3 religion/spirituality at 0.195 and
0.183; their conditional coefficients were 0.020 and 0.015.
None reached the material threshold. The network there-
fore provides little evidence for a large direct conditional
religion/spirituality–coping connection once the highly
stable religion/spirituality pair, coping continuity, dis-
tress continuity, and disruption are simultaneously held
constant.

3.4. Predictability
Node predictability ranged from 0.308 for initial disrup-
tion to 0.820 for T3 religion/spirituality (Figure 3). The
two religion/spirituality nodes had almost identical val-
ues (0.819 and 0.820), largely because of their strong
mutual edge. Coping predictability ranged from 0.643
to 0.686, and distress predictability ranged from 0.615
to 0.651. The middle-wave coping score was the most
predictable non-religion/spirituality node (R2 = 0.686),
followed by T3 coping (R2 = 0.660) and T2 distress
(R2 = 0.651).

The high values for repeated constructs reflect shared
temporal information rather than exceptional explana-
tory breadth. A node can be predictable because its ear-
lier or later measurement is strongly connected, even
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Table 3. Material conditional associations

Node 1 Node 2 Regularized ρ

R/S T1 R/S T3 0.901
Distress T2 Distress T3 0.470
Coping T2 Coping T3 0.455
Coping T1 Coping T2 0.430
Distress T1 Distress T2 0.400
Coping T1 Coping T3 0.326
Disruption T1 Distress T1 0.301
Distress T1 Distress T3 0.203
Distress T3 Coping T3 -0.155
Disruption T1 Distress T3 0.138
Distress T1 Coping T1 -0.122
Distress T2 Coping T2 -0.106
Disruption T1 Coping T2 0.056

if its links to other domains are weak. This distinction
is most visible for religion/spirituality: its predictabil-
ity exceeded 0.81, but almost all of that reconstruction
arose from the corresponding religion/spirituality score.
Predictability should therefore be read alongside cross-
domain connectivity.

The node summaries place coping T2 and distress T2 at
the center of temporal continuity, with total strengths
of 1.069 and 1.054. This result is structurally plausible
because a middle assessment can connect to both earlier
and later scores. It should not be converted into a claim
that September was the optimal intervention time. The
analysis contains three unequal calendar intervals, no ex-
perimental manipulation, and no evidence that altering
one composite would propagate along an edge.

3.5. Cross-domain connectivity

Cross-domain strength was greatest for disruption T1
(0.569), but every disruption edge was cross-domain
by definition because disruption was measured once.
Among repeated domains, distress T1 had the largest
value (0.426), followed by distress T3 (0.293), coping T3
(0.200), distress T2 (0.185), coping T2 (0.184), and coping
T1 (0.161). Religion/spirituality had substantially lower
cross-domain strength: 0.027 at T1 and 0.076 at T3.

The ordering in Figure 4 identifies distress as the princi-
pal interface between initial household disruption and
the repeated coping domain. Distress T1 connected to
disruption, coping T1, distress T2, and distress T3, while
distress T3 connected to disruption, distress T1, distress
T2, and coping T3. Religion/spirituality, despite high to-
tal strength and predictability, was conditionally isolated
from the other domains. This contrast demonstrates why
total centrality alone would mischaracterize the role of
religion/spirituality in the network.

0.0 0.1 0.2 0.3 0.4 0.5 0.6
Cross-domain strength

R/S T1

R/S T3

Coping T1

Coping T2

Distress T2

Coping T3

Distress T3

Distress T1

Disruption T1

Figure 4. Cross-domain connectivity

3.6. Rounding sensitivity

All 200 matrices generated within the three-decimal
rounding intervals remained positive definite. At the pri-
mary penalty, every one of the 22 selected edges was
retained in every perturbation. Material edge estimates
varied only in the third decimal place. For example, the
T1–T3 religion/spirituality coefficient ranged from 0.900
to 0.901, coping T2–T3 from 0.454 to 0.457, distress T2–
T3 from 0.468 to 0.471, and disruption T1–distress T3
from 0.137 to 0.139. Thus, the reported network is not an
artifact of choosing the midpoint of a printed rounding
interval.

This numerical stability must be distinguished from sam-
pling stability. The perturbation exercise cannot repro-
duce variation caused by participant selection, attrition,
missingness, scale measurement, or model specification.
Its narrow intervals were expected because the maxi-
mum perturbation of any correlation was only 0.0005.
The result nevertheless establishes that the primary edge
pattern is reproducible from the published table and
does not change when the unknown fourth decimal dig-
its are varied.
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Table 4. Node-level summaries

Node Strength Expected influence Cross-domain strength R2

Disruption T1 0.569 0.569 0.569 0.308
R/S T1 0.928 0.922 0.027 0.819
Distress T1 1.029 0.778 0.426 0.615
Coping T1 0.917 0.672 0.161 0.643
Distress T2 1.054 0.843 0.185 0.651
Coping T2 1.069 0.858 0.184 0.686
Distress T3 0.965 0.655 0.293 0.622
Coping T3 0.982 0.671 0.200 0.660
R/S T3 0.976 0.976 0.076 0.820

4. DISCUSSION
The research question asked which temporal and cross-
domain relations remain after simultaneous condition-
ing of the nine published variables. The answer is spe-
cific. The conditional network is organized principally
by three features: strong rank-order continuity within
religion/spirituality, coping, and distress; a recurrent
negative relation between coping and distress within
each assessment; and persistent connections between
initial household disruption and psychological distress.
Marginal links between religion/spirituality and coping
became very small once this organization was taken into
account. The evidence therefore favors a structure in
which religion/spirituality is highly stable but condition-
ally peripheral, coping and distress are moderately stable
and locally coupled, and initial disruption is connected
most clearly to distress.

4.1. Temporal continuity as the dominant
structure

The strongest edges linked repeated assessments of the
same construct. This observation may appear unsur-
prising, but it has important consequences for interpre-
tation. When a construct is highly stable, its marginal
correlations with other variables can be carried forward
through its own earlier score. A later religion/spirituality–
coping correlation, for example, can reflect the persis-
tence of earlier religion/spirituality, the persistence of
coping, and correlations already present at T1. The GGM
removes shared linear information across all nodes and
leaves only the residual pairwise association. The col-
lapse of several cross-time coefficients toward zero there-
fore indicates redundancy in the covariance structure
rather than an absence of all temporal processes.

Religion/spirituality had exceptional stability. A regu-
larized partial correlation of 0.901 between T1 and T3
means that the two composite scores retained a close
conditional relation despite adjustment for disruption,
distress, and coping. This result is consistent with re-
ligious and spiritual beliefs and practices functioning
partly as enduring orientations. It does not demonstrate
invariance of scale measurement or mean levels. Item-

level responses would be needed to test whether the
same latent construct was measured across time, and
means and variances would be required to evaluate aver-
age change. The aggregate correlation matrix supports
only a conclusion about relative ordering.

Coping and distress displayed a different pattern. Their
adjacent-wave continuity was substantial but lower than
that of religion/spirituality, leaving more room for associ-
ation with conditions at a given assessment. The middle-
wave nodes had the greatest total strength among these
constructs because they connected both backward and
forward. This pattern aligns with the conception of
coping and distress as mixtures of stable disposition
and context-sensitive response. Yet the present coeffi-
cients cannot decompose between-person stability from
within-person change. A random-intercept longitudinal
model would require participant-level scores and, for re-
ligion/spirituality, preferably at least three assessments.

4.2. The recurring distress–coping relation
The negative coping–distress edge appeared at every
wave after full conditioning. This repetition is more in-
formative than any one coefficient because it shows
that the inverse relation was not confined to the acute
initial phase. Caregivers with stronger positive coping
scores tended to report less distress concurrently in May,
September, and November, even after the preceding and
subsequent measurements were included. The condi-
tional magnitudes were modest, which is expected when
stable components of both measures have been removed
through the remaining network.

The finding is compatible with several processes. Effec-
tive coping may reduce exposure to rumination, help-
lessness, or escalating family conflict; lower distress may
allow a caregiver to appraise their behavior more posi-
tively; or an unmeasured resource such as social support,
health, income, or household cooperation may affect
both. Reciprocal influence is also possible. The undi-
rected network cannot distinguish these explanations.
Its contribution is to show that the local relation persists
after extensive statistical conditioning, whereas many
cross-time coping–distress correlations do not.
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The measure itself also deserves caution. The coping
composite includes recovery, adaptation, persistence,
focus, and a faith-related element. Some items resem-
ble broad positive self-evaluation rather than a discrete
behavioral strategy. Negative correlations with distress
may consequently include semantic and response-style
overlap. Multi-method assessment, behavioral indica-
tors, and reports from other family members would re-
duce reliance on a single respondent. The present result
is therefore best described as a robust conditional rela-
tion between two self-reported composites, not as direct
evidence that a particular coping technique improves
clinical mental health.

4.3. Religion/spirituality after simultaneous
conditioning

The most consequential finding is the attenuation of
religion/spirituality–coping edges. At the marginal level,
the coefficients were consistently positive and ranged
from 0.156 to 0.195. After conditioning, all correspond-
ing edges were 0.022 or smaller in absolute value. The
network thus indicates that these pairwise associations
contain little information unique from the stability of
religion/spirituality, the stability of coping, repeated dis-
tress, and initial disruption.

This result should not be framed as a failed replica-
tion of a longitudinal mediation model. Mediation and
GGM coefficients answer different questions. A medi-
ated effect is a product of directional regression paths
under a specified temporal ordering. A GGM edge is
an undirected residual association after every included
node—including potential mediators, outcomes, and
later measurements—is conditioned. Conditioning on
variables downstream in a directional model can remove
associations that are meaningful within that model. The
network therefore cannot decide whether a causal reli-
gious or spiritual process improves coping, nor can it
invalidate an indirect effect estimated from participant
records.

The result does, however, narrow the interpretation of
the aggregate evidence. Religion/spirituality does not
function as a broad, independently connected hub in the
printed correlation structure. Its high total strength and
predictability arise mainly from temporal self-continuity.
Any claim that religion/spirituality conveys benefit
through coping must therefore rest on temporal assump-
tions, participant-level regression estimates, measure-
ment validity, and theoretical specification rather than
on a large unconditional bridge in the correlation matrix.

The distinction between religion and spirituality remains
unresolved. A composite can combine communal par-
ticipation, private practice, perceived support from the
sacred, meaning, and spiritual identity. Positive and neg-
ative religious coping can also have opposing relations
with distress. Combining them may conceal subgroup-
specific or dimension-specific associations. Religious de-
nomination, frequency of participation, congregation

access during restrictions, and religious struggle were
not nodes in the matrix. The conditional peripherality of
the composite should not be generalized to all forms of
religious or spiritual experience.

4.4. Pandemic disruption and distress
Initial disruption retained a substantial concurrent con-
nection with distress T1 and a smaller connection with
distress T3. These edges suggest that the accumulation
of financial, relational, occupational, and separation-
related stressors carried unique information about dis-
tress beyond coping and religion/spirituality. The T3
edge is notable because distress T1 and T2 were also
conditioned; initial disruption therefore remained asso-
ciated with residual November distress not represented
by prior distress scores.

Causal language is still unwarranted. The disruption
score was measured once and could be influenced by
contemporaneous appraisal. A distressed caregiver may
evaluate household changes more negatively, while ob-
jective disruption may elevate distress. The retained long-
interval edge could reflect continuing exposure, unequal
recovery, or unmeasured socioeconomic conditions. Re-
peated disruption scores and administrative indicators
would be needed to distinguish these possibilities. Nev-
ertheless, the network places household adversity, rather
than religion/spirituality, at the strongest cross-domain
entry point to distress.

The small positive disruption T1–coping T2 coefficient
emerged only after conditioning and reversed the neg-
ative marginal sign. Such reversals are characteristic of
suppression when predictors share extensive covariance.
Assigning a resilience narrative to this coefficient would
be premature. It may reflect a residual subgroup, a nu-
merical consequence of correlated repeated measures,
or a substantive process in which some caregivers mobi-
lized coping under adversity. Participant-level diagnos-
tics are necessary before selecting among these interpre-
tations.

4.5. Methodological contribution
The analysis demonstrates what can and cannot be
learned from a published correlation matrix. A positive-
definite matrix permits exact reconstruction of unregu-
larized partial correlations and approximate regularized
model selection using the nominal sample size. It also
permits transparent comparison between marginal and
conditional structures. The project files make every co-
efficient and plotting decision reproducible. This form
of summary-statistics analysis can add value when indi-
vidual records are unavailable, particularly by exposing
covariance that is difficult to read from a dense table.

At the same time, regularization is not a substitute for
data access. Critiques of psychological networks have
shown that estimated structures may change across sam-
ples, methods, and tuning rules.38 Replicability studies
likewise caution against treating a visually persuasive
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network as a fixed property of a population.39 The γ com-
parison and rounding perturbation address only limited
numerical choices. They cannot provide nonparametric
confidence intervals, case-dropping stability, group com-
parisons, or tests of edge equality. The network should
therefore be viewed as a reproducible description of the
reported correlations, not a definitive population graph.

4.6. Practical implications
The results support three restrained practical observa-
tions. First, caregivers’ distress and coping remained lo-
cally related throughout the observation period, mak-
ing both constructs relevant for monitoring family well-
being. Second, initial household disruption retained con-
nections with later distress, underscoring that support
cannot be restricted to individual cognitive skills while fi-
nancial, caregiving, and relational demands remain unre-
solved. Third, religious and spiritual commitments were
highly stable but not broadly conditionally connected.
Clinicians and community organizations should there-
fore avoid assuming either benefit or harm from a high
composite score. Assessment should ask how beliefs and
practices are being used, whether they generate support
or struggle, and how they interact with the caregiver’s
circumstances.

These observations do not identify an intervention tar-
get. Centrality and predictability summarize associations
within the chosen node set; they do not reveal the out-
come of manipulating a node. The apparent importance
of middle-wave coping and distress partly follows from
their position between two assessments. Effective ser-
vices require evidence from intervention studies, natu-
ral experiments, or stronger longitudinal designs. The
present analysis instead clarifies where the aggregate
associations are concentrated and where broad claims
exceed the available evidence.

5. CONCLUSION
After all nine variables were conditioned simultaneously,
the published caregiver correlations were governed by
temporal stability, recurrent inverse distress–coping re-
lations, and links from initial household disruption to
distress. Religion/spirituality was highly stable across six
months, but its marginal associations with coping did
not remain materially connected in the regularized con-
ditional network. The paper’s research question is there-
fore answered by a distinction: religion/spirituality was
prominent as a persistent personal orientation, whereas
coping and distress formed the principal cross-domain
psychological interface. Initial disruption entered that
interface primarily through distress.

This conclusion is deliberately limited to the aggregate
correlation structure. It does not establish causal di-
rection, estimate within-person change, or contradict
participant-level mediation. Its value lies in showing
which associations contribute unique covariance once
repeated measurements are considered together. Future

research should test the same conditional pattern with
de-identified participant records, repeated measures of
specific religious and spiritual processes, culturally di-
verse samples, and models that separate stable between-
person differences from within-person change.
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