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Abstract

Background
Learned helplessness is common among hospitalized older adults with chronic multimorbidity and is
associated with poorer treatment adherence and quality of life. Family resilience may buffer
psychological distress, yet the relationship between family resilience and learned helplessness remains
poorly understood, particularly in multi-ethnic populations such as those in Xinjiang, China.

Purpose
To identify distinct profiles of family resilience among hospitalized older adults with chronic
multimorbidity in Xinjiang, China, and to examine network characteristics of learned helplessness
symptoms across different profiles, thereby identifying key intervention targets for each subgroup.

Methods
This cross-sectional study evaluated 427 hospitalized older adults with chronic multimorbidity at three
tertiary hospitals in Urumqi, Xinjiang, China, from October 2025 to February 2026. Participants
completed the Family Resilience Scale and the Learned Helplessness Scale. Latent profile analysis
based on family resilience scores was used for stratification. Ising network analysis estimated symptom
networks of learned helplessness for each subgroup, with core and bridge symptoms identified via
centrality indices. Network comparison tests and computer-simulated intervention analyses
(NodeIdentifyR algorithm) evaluated intergroup differences and identified optimal intervention targets.

Results
Three distinct family resilience profiles were identified: low (29.0%), moderate (43.8%), and high (27.2%).
Core symptoms of learned helplessness differed significantly across profiles: anxiety (HL7) dominated in
the low and high resilience groups, while confusion (HL10) dominated in the moderate group. Bridge
symptoms also varied: suicidal ideation (HP5) in the low resilience group, emotional suppression (HP2)
in the moderate group, and social comparison (HP3) in the high resilience group. Computer-simulated
interventions identified profile-specific optimal alleviation targets (core symptoms) and aggravation risk
indicators (bridge symptoms). Network structures differed significantly between the low and high
resilience groups (p = 0.016) and between the moderate and high resilience groups (p = 0.011).

Conclusion
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Family resilience shows substantial heterogeneity among hospitalized older adults with chronic
multimorbidity in Xinjiang, with distinct learned helplessness symptom networks across profiles. These
findings provide evidence for developing personalized, symptom-specific interventions tailored to family
resilience characteristics.

1 Introduction
The prevalence of multimorbidity—the coexistence of two or more chronic conditions—has increased
with population aging and rising life expectancy[1]. This trend is particularly pronounced in developing
countries, where longer life expectancy often coincides with limited public health resources[2, 3]. In
China, data from the China Health and Retirement Longitudinal Study (CHARLS) indicate that 65.6% of
adults aged 60 years and older live with multimorbidity[4, 5].

Learned helplessness refers to a psychological state of powerlessness and resignation that develops
following repeated exposure to uncontrollable adverse events[6]. This condition has received increasing
attention in chronic disease populations, as it not only impairs treatment adherence and self-
management but is also closely associated with anxiety, depression, and elevated suicide risk[7, 8].

Family resilience, which refers to a family system's capacity to withstand adversity and adapt to crises,
may mitigate psychological distress[9]. According to Walsh's theory, resilient families provide emotional
support, effective communication, and collaborative coping[10]. Although family resilience has been
negatively associated with depression and anxiety in chronic disease patients, its relationship with
learned helplessness among hospitalized older adults with multimorbidity remains unclear[11].

Previous studies have predominantly employed variable-centered approaches, overlooking heterogeneity
in family resilience. Latent profile analysis can identify distinct family resilience subgroups, enabling
more targeted interventions. Furthermore, network analysis can elucidate symptom-level
interrelationships within learned helplessness across subgroups, identifying core symptoms as precise
intervention targets[12]. Computer-simulated intervention analysis using the NodeIdentifyR algorithm
can further evaluate the potential effects of symptom-specific interventions[13].

Xinjiang is a multi-ethnic region in western China characterized by distinct family structures, strong
kinship bonds, and limited mental health resources compared with the more developed coastal
provinces[14–16]. These contextual factors may influence the manifestation of family resilience and
learned helplessness, yet no study has specifically examined this population.

This study therefore aimed to: (1) identify latent subgroups of family resilience among hospitalized older
adults with multimorbidity in the Xinjiang region using latent profile analysis; (2) examine the network
structure of learned helplessness symptoms across different subgroups; and (3) determine optimal
intervention targets for each subgroup through computer simulation. The findings will inform
personalized psychological care for this population.
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2 Methods

2.1 Design
This study used a cross-sectional design. The participant population was selected from the geriatrics,
cardiology, respiratory, and endocrinology departments of three tertiary hospitals in Urumqi, Xinjiang,
China, between October 2025 and February 2026.

The inclusion criteria were as follows: (1) age ≥ 60 years; (2) having two or more chronic conditions,
which were determined using the Charlson Comorbidity Index[17], and patients who had two or more
conditions were considered to have multimorbidity; and (3) mental alertness and voluntary willingness to
participate. The exclusion criteria were as follows: (1) severe cognitive or conscious impairment and (2)
refusal to participate.

A total of 450 questionnaires were sent, and 427 valid questionnaires were received, giving a response
rate of 94.9%. Before the survey was administered, the researchers clarified the reasons for and
importance of the study. Informed consent was obtained from the participants, who then completed the
questionnaire in writing, and those who had problems with either vision or writing were given on-site
help. All participants provided written informed consent. The study was approved by the Ethics
Committee of Xinjiang Medical University (approval number: XJYKDXR20230407001).

2.2 Participants and Sampling
Previous research suggests that latent profile analysis requires a minimum sample size of 300 to
achieve reliable and accurate classification[12]. Additionally, for network analysis, the sample size
should exceed the number of estimated parameters, including threshold parameters and pairwise
correlation parameters. In this study, the learned helplessness scale comprises 18 items, yielding 18
threshold parameters and 153 pairwise correlation parameters; thus, the minimum required sample size
was 171[13]. The final sample of 427 participants was therefore considered adequate.

2.3 Instruments

2.3.1 Measurement of resilience
The concept of family resilience, proposed by Walsh[10], focuses on how families with mentally ill
members, dysfunctional family dynamics, or other challenges can overcome previous neglect of family
resilience and lead meaningful lives. Li et al. developed the Chinese version of the Family Resilience
Assessment Scale (FRAS-C) through translation and cultural adaptation[18]. The FRAS-C is a 32-item
self-reported scale comprising three dimensions: family communication and problem-solving (FCPS),
utilizing social resources (USR), and maintaining a positive outlook (MPO). Items are rated on a 4-point
Likert scale ranging from 1 (strongly disagree) to 4 (strongly agree). Total scores range from 32 to 128,
with higher scores indicating greater family resilience. Subscale scores are calculated as the sum of
their respective items. Higher FCPS scores represent better family interaction and communication skills,
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while higher MPO scores reflect a more optimistic family attitude toward coping with adversity. The
scale has demonstrated good reliability and validity in the Chinese population. In this study, Cronbach's α
for this scale was 0.884.

2.3.2 Measurement of LHS
The Learned Helplessness Scale (LHS) was developed by Chinese scholar Wu Xiao-Yan and comprises
two dimensions: helplessness (13 items) and hopelessness (5 items), totaling 18 items. It uses a 5-point
Likert scale, with each item scored from 1 ("completely non-compliant") to 5 ("completely compliant"),
yielding a total score range of 18–90[19]. Higher scores indicate more severe learned helplessness. The
scale demonstrates good reliability, with a split-half reliability of 0.901 and a test-retest reliability of
0.898. The alpha of Cronbach's LHS in this study was 0.874.

2.4 Statistical analysis
Statistical analyses were performed using SPSS 27.0, JASP 0.19.3, and R 4.5.2. First, normality tests
indicated that the data were not normally distributed. Therefore, Spearman's correlation analysis was
used to examine the relationships between family resilience and learned helplessness, including both the
total score and subdimensions. Second, latent profile analysis (LPA) was conducted to identify
subgroups with distinct patterns of family resilience. Models with one to five classes were fitted
sequentially. To avoid local optima, 5000 random starts were used for the initial stage and 500 for the
final stage optimization[20]. Model fit was evaluated using the Akaike Information Criterion (AIC),
Bayesian Information Criterion (BIC), sample-size-adjusted BIC (aBIC), entropy, the Lo-Mendell-Rubin
likelihood ratio test (LMR-LRT), and the bootstrap likelihood ratio test (BLRT). Lower AIC, BIC, and aBIC
values, along with higher entropy values (typically > 0.8), indicated better model fit[21]. Third, differences
in learned helplessness scores across the identified profiles were examined using Bayesian factor
analysis and traditional one-way analysis of variance[22]. Fourth, Harman's single-factor test was
performed to assess potential common method bias. A single factor accounting for less than 40% of the
total variance indicated that common method bias was not a serious concern[23]. Fifth, Ising network
analysis was performed on the dichotomized item scores[24]. Specifically, the original 0–5 item scores
of the Learned Helplessness Scale were dichotomized as follows: scores of 0–3 were coded as 0
(symptom absent), and scores of 4–5 were coded as 1 (symptom present). This threshold was chosen
because scores of 4 or 5 indicate clinically significant levels of learned helplessness. The network was
estimated using LASSO-regularized nodewise logistic regression with the extended Bayesian information
criterion (EBIC), setting the hyperparameter γ = 0.25[25]. Strength was used as the primary centrality
index, representing the sum of the absolute edge weights connected to a node. Bridge strength was
calculated to identify symptoms connecting the helplessness and hopelessness communities. Network
stability was evaluated using the correlation stability coefficient (CS-C) derived from case-dropping
bootstrap (1000 iterations). According to established guidelines, CS-C > 0.25 indicates acceptable
stability[25]. Sixth, network comparison tests (NCT) were conducted to examine differences in network
structure and global strength between pairs of family resilience profiles[26]. Finally, computer-simulated
intervention analysis based on the NodeIdentifyR algorithm (NIRA) was used to identify the most
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effective intervention targets. Following standard procedures, we generated 5000 simulated participants
based on the estimated Ising model parameters. Alleviating and aggravating interventions were
simulated by decreasing or increasing each symptom's threshold by two standard deviations,
respectively[27]. The effect of each intervention was quantified as the absolute difference in network
sum scores between the original and perturbed networks. Symptoms with the largest absolute
differences were considered the most effective intervention targets.

3 Results

3.1 Demographic and clinical characteristics
A total of 427 participants were included, with a mean age of 64.2 ± 3.9 years; 52.7% were male and
81.3% were married. The majority (80.2%) had a primary caregiver, with 39.6% cared for by a spouse and
40.3% by children. The mean total score for family resilience was 80.18 ± 16.62, and the mean total score
for learned helplessness was 54.27 ± 16.91. Detailed demographic and clinical characteristics are
presented in Table 1.
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Table 1
Demographic and clinical characteristics of participants (N = 427)

Variables LHS total score (M ± SD) n (%)

Age (years)    

60–65 52.57 ± 16.11 169 (39.6)

≥ 65 55.39 ± 17.35 258 (60.4)

Gender    

Female 56.86 ± 16.46 202 (47.3)

Male 51.95 ± 17.00 225 (52.7)

Education level    

Junior high or below 55.27 ± 16.48 156 (36.5)

Senior high 56.47 ± 16.75 133 (31.1)

College or above 51.04 ± 17.17 138 (32.3)

Monthly income (yuan)    

< 3000 57.49 ± 17.28 154 (36.1)

3000–5000 52.59 ± 16.35 153 (35.8)

> 5000 52.28 ± 16.65 120 (28.1)

Comorbidity count    

2 51.75 ± 16.05 133 (31.1)

3 53.04 ± 16.33 159 (37.2)

≥ 4 58.21 ± 17.80 135 (31.6)

Disease duration (years)    

< 5 50.15 ± 16.72 157 (36.8)

5–10 57.40 ± 16.24 152 (35.6)

> 10 55.73 ± 17.04 118 (27.6)

Primary caregiver    

Spouse 50.38 ± 16.70 169 (39.6)

Children 55.84 ± 15.57 172 (40.3)

Others 58.80 ± 18.38 86 (20.1)
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Variables LHS total score (M ± SD) n (%)

Age (years)    

Marital status    

Married 54.22 ± 17.07 347 (81.3)

Others 54.50 ± 16.29 80 (18.7)

Medical insurance    

None 49.68 ± 17.75 50 (11.7)

Commercial 55.60 ± 17.46 50 (11.7)

Social 54.82 ± 16.64 327 (76.6)

Family resilience profiles    

Low family resilience 61.41 ± 15.97 124 (29.0)

Moderate family resilience 54.52 ± 16.39 187 (43.8)

High family resilience 46.24 ± 15.22 116 (27.2)

3.2 Common method bias and correlation analysis
Harman’s single-factor test was performed to examine potential common method bias. The unrotated
factor solution indicated that the first factor accounted for 29.605% of the total variance, below the 40%
threshold, suggesting that common method bias was not a significant concern in this study. Given that
the normality test revealed skewed distributions for all variables (P < 0.05), Spearman’s rank correlation
analysis was conducted. The results showed a significant negative correlation between the total score of
family resilience and the total score of learned helplessness (r = -0.368, P < 0.001). Additionally, all
dimensions of family resilience were significantly negatively correlated with all dimensions of learned
helplessness, with correlation coefficients ranging from − 0.268 to -0.370 (P < 0.001). Specifically, within
family resilience, "communication and problem solving" (FR-USR) correlated with the hopelessness and
helplessness dimensions of learned helplessness at -0.337 and − 0.345, respectively; "family support
and understanding" (FR-MPO) correlated with these two dimensions at -0.268 and − 0.307, respectively;
and "family optimism and mastery" correlated with these two dimensions at -0.298 and − 0.316,
respectively. Detailed correlation results are presented in Fig. 1.

3.3 LPA of family resilience
As illustrated in Fig. 2A, latent profile analysis was conducted to identify heterogeneous subgroups of
family resilience by sequentially fitting models with one to five profiles. As the number of profiles
increased, the AIC, BIC, and aBIC values gradually decreased. Based on statistical indices and theoretical
interpretability, the three-profile model was selected as the optimal solution. This model demonstrated
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relatively low information criteria values (AIC = 39961.699, BIC = 40489.081, aBIC = 40076.541), an
entropy value of 0.847, and significant Lo–Mendell–Rubin likelihood ratio test (LMRT, P = 0.005) and
bootstrap likelihood ratio test (BLRT, P < 0.001). Additionally, each profile comprised more than 5% of the
total sample. Based on the dimension scores of family resilience across the three profiles, they were
respectively labeled as: the low family resilience group (n = 124, 29.0%, with the lowest scores across all
dimensions), the moderate family resilience group (n = 187, 43.8%, with moderate scores across all
dimensions), and the high family resilience group (n = 116, 27.2%, with the highest scores across all
dimensions). The characteristic distribution of the three profiles is presented in Fig. 2B.

3.4 Differences in learned helplessness across family
resilience profiles
Due to the non-normal distribution of the data and the violation of homogeneity of variance, Welch’s
ANOVA was employed for group comparisons. The results revealed statistically significant differences in
total learned helplessness scores among the three family resilience profiles (F = 28.439, P < 0.001).
Details are presented in Fig. 2C. To further verify the robustness of these between-group differences,
Bayesian factor post-hoc comparisons were conducted. The results showed extremely strong evidence
supporting differences between the low and moderate family resilience groups (Cohen's d = 0.425, BF10 
= 70.536), between the low and high family resilience groups (Cohen's d = 0.972, BF10 = 6.021 × 10⁹), and
between the moderate and high family resilience groups (Cohen's d = 0.519, BF10 = 1036.362). These

findings indicate that lower levels of family resilience are associated with higher levels of learned
helplessness, and this negative association demonstrates robust statistical reliability and clinical
significance across different subgroups. As shown in Fig. 2D,E.

3.5 Networking characteristics of learned helplessness
across different family resilience profiles
The symptom networks of learned helplessness were visualized as shown in Fig. 3, with networks
constructed for the total sample and each of the three family resilience profiles. In the total sample, HL6
("I feel I cannot solve many difficulties") exhibited the highest strength centrality (strength = 1.964)
(Fig. 4A), while HP3 ("I feel that no matter how hard I try, I cannot measure up to others") demonstrated
the highest bridge strength (bridge strength = 4.501) (Fig. 4E). Across the three profiles, HL7 ("I have
been feeling anxious and uneasy recently") emerged as the most central symptom for both Profile 1
(strength = 1.258) (Fig. 4B) and Profile 3 (strength = 1.975) (Fig. 4D), whereas HL10 ("I feel very
confused") was identified as the core symptom for Profile 2 (strength = 1.666) (Fig. 4C). Regarding
bridge symptoms, notable differences were observed across profiles. The most prominent bridge
symptom was HP5 ("I have thought about ways to end my life") for Profile 1 (bridge strength = 3.195)
(Fig. 4F), HP2 ("I really want to cry out loud") for Profile 2 (bridge strength = 4.747) (Fig. 4G), and HP3 for
Profile 3 (bridge strength = 6.189) (Fig. 4H).
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As shown in Fig. 5, the network comparison test revealed no significant differences in network structure
(P = 0.656) or global strength (P = 0.817) between profile 1 and profile 2. A significant difference in
network structure was found between profile 1 and profile 3 (P = 0.016), although no significant
difference was observed in global strength (P = 0.611). Similarly, a significant difference in network
structure was identified between profile 2 and profile 3 (P = 0.011), while global strength did not differ
significantly (P = 0.285).

3.6 Computer-simulated intervention analysis
The results of the computer-simulated intervention are presented in Fig. 6. The analysis revealed that the
impact of symptom-specific interventions on network dynamics varied across different profile network
models for both alleviating and aggravating interventions. For the total sample, HL6, identified as the
core symptom, also served as the optimal aggravating target, increasing the predicted sum score from
3.88 to 5.56, whereas HL7 emerged as the optimal alleviating target, reducing the sum score from 3.88
to 2.79. For profile 1, HL7, identified as the core symptom, was also the optimal alleviating target,
decreasing the predicted sum score from 6.81 to 5.47, while HL3 demonstrated the strongest
aggravating effect, increasing the sum score from 6.81 to 8.39. For profile 2, HL10, identified as the core
symptom, was also the optimal alleviating target, reducing the predicted sum score from 3.13 to 2.38,
whereas HL3 exhibited the most pronounced aggravating effect, raising the sum score from 3.13 to 4.60.
For profile 3, HL7, identified as the core symptom, was also the optimal alleviating target, decreasing the
predicted sum score from 2.65 to 2.11, while HP3, identified as the bridge symptom, demonstrated the
strongest aggravating effect, increasing the sum score from 2.65 to 3.58. Notably, across the total
sample and all three profiles, core symptoms were highly consistent with optimal alleviating targets,
further highlighting the clinical significance of these symptoms as priority intervention targets.

4 Discussion
This study introduced the perspective of family resilience into research on learned helplessness among
older adult inpatients with chronic comorbidities. Using latent profile analysis, it identified
heterogeneous subgroups of family resilience. Furthermore, network analysis and computer-simulated
interventions revealed the symptom networks of learned helplessness and precise intervention targets
within these different subgroups. The findings offer a new perspective for understanding the
mechanisms linking family resilience and learned helplessness, and provide empirical evidence for
personalized psychological care for older adult inpatients with chronic comorbidities in the Xinjiang
region.

4.1 Heterogeneity in family resilience
This study identified three distinct subgroups of family resilience among older hospitalized adults with
chronic comorbidities, revealing the heterogeneous nature of this construct in this population. This
finding aligns with previous research[28]. Notably, nearly one-third of the patients were classified into the
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low family resilience group, characterized by the lowest scores across all dimensions, indicating limited
capacity for resource mobilization within the family system when facing health-related stress[29]. The
moderate family resilience group comprised the largest proportion, suggesting that most families
demonstrate moderate functioning with some adaptive capacity while still requiring external support.
Although the high family resilience group represented the smallest proportion, it reflects families with
strong resilience that effectively mobilize internal resources to cope with illness-related challenges[30].
Compared with previous studies, the distribution of family resilience in this research may be associated
with the socio-cultural context of Xinjiang, which is characterized by multi-ethnic communities and
strong family traditions.

4.2 Symptom network characteristics of learned
helplessness across family resilience profiles
This study employed network analysis to examine the symptom network structures of learned
helplessness across different family resilience profiles, revealing significant variations in central and
bridge symptoms among subgroups.

In the overall sample, HL6 emerged as the central symptom, indicating that "powerlessness" represents
the core manifestation of learned helplessness among chronically comorbid hospitalized older adults.
This finding aligns closely with learned helplessness theory: when individuals chronically encounter
uncontrollable negative events, they gradually develop negative self-perceptions regarding their
capabilities, believing they cannot alter their circumstances[31]. For patients with chronic comorbidities,
the persistent nature of illness, treatment complexity, and recurrent hospitalization experiences
continuously reinforce this sense of uncontrollability, establishing "powerlessness" as the central node
of the entire symptom network[32]. However, in both low and high family resilience groups, HL7 served
as the central symptom, whereas HL10 became central in the medium family resilience group. This
pattern suggests that for patients with low family resilience, the absence of family support systems
means they must confront disease-related challenges alone; this state of isolation naturally generates
intense anxiety. For patients with high family resilience, although family support is adequate, these
patients may hold higher expectations and engage in more extensive deliberation regarding disease
prognosis, treatment options, and future life arrangements; when such deliberation fails to yield clear
answers, it transforms into cognitive confusion. In other words, anxiety in low-resilience patients stems
from the practical predicament of "having no one to rely upon," whereas confusion in high-resilience
patients originates from cognitive conflict between "expectation and uncertainty." The predominance of
confusion in the medium-resilience group indicates that while these patients possess some family
support, it remains insufficient to buffer cognitive distress[30, 33].

Analysis of bridge symptoms further illuminated the connecting mechanisms between symptom
clusters, with differences carrying significant clinical implications. In the overall sample, HP3 functioned
as the critical bridge linking helplessness and hopelessness. This finding suggests that social
comparison, as a cognitive mediator, may play a key role in the transformation process from
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helplessness (“I cannot solve problems”) to hopelessness (“No matter how hard I try, I cannot match
others”). Notably, bridge symptoms differed substantially across profiles: in the low family resilience
group, the bridge symptom was HP5—an extremely alarming signal[34]. This indicates that clinical
practitioners should exercise particular vigilance with these patients, and psychological assessments
must incorporate suicide risk screening. In the medium family resilience group, the bridge symptom was
HP2, reflecting emotional suppression as the critical issue for this population. These individuals possess
some family support, yet insufficient for effective emotional ventilation, resulting in internal
accumulation. Clinical interventions for this group should emphasize psychological counseling while
enhancing communication and collaboration among family members[35]. In the high family resilience
group, the bridge symptom was HP3; such families place greater emphasis on social achievement and
others' evaluations, inadvertently intensifying patients' social comparison tendencies. These findings
corroborate previous qualitative research, with both approaches yielding mutually consistent results[33,
34].

Network comparison tests revealed no significant difference in network structure between the low and
moderate family resilience groups, whereas both differed significantly from the high resilience group.
This indicates that the low and moderate groups share similar symptom connectivity patterns, while the
high resilience group exhibits distinct network characteristics. These findings suggest that for patients
with low and moderate family resilience, existing theoretical frameworks and intervention strategies may
be applicable for clinical guidance. In contrast, for patients with high family resilience, tailored
interventions addressing their unique network characteristics should be developed.

4.3 Consistency between core symptoms and simulated
intervention targets
Computer-simulated interventions further elucidated the relationship between core symptoms and
optimal intervention targets[24]. In both the low and high family resilience groups, the core symptom
HL7 was also identified as the optimal alleviating target; similarly, in the moderate resilience group, the
core symptom HL10 served as the optimal alleviating target. This consistency is not coincidental. From
a clinical perspective, anxiety in patients with low family resilience likely stems from isolation due to
inadequate family support; confusion in the moderate resilience group reflects the ambivalence of
partial but insufficient support; and anxiety in the high resilience group may arise from heightened
expectations and uncertainty regarding disease prognosis. Targeting these symptoms may maximize the
reduction of overall symptom burden[36, 37].

However, bridge symptoms were not consistently identified as optimal intervention targets[38]. Although
HP5 in the low resilience group and HP2 in the moderate resilience group served as key bridges
connecting helplessness and hopelessness, they did not emerge as primary alleviating or aggravating
targets in the simulations. Therefore, in clinical practice, core symptoms should be prioritized as direct
intervention targets, while bridge symptoms warrant close monitoring as indicators of potential
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symptom deterioration[36]. This differentiated intervention strategy may facilitate optimal allocation of
limited healthcare resources[36–38].

5 Limitations and outlook
This study has several limitations that should be considered. First, due to its cross-sectional design, the
data cannot support inferences regarding the temporal stability of the symptom networks or the causal
direction of the observed associations between family resilience and learned helplessness. Second,
reliance on self-report measures may introduce recall bias and social desirability bias; objective
indicators (e.g., behavioral observations, clinician ratings, or biomarkers) were not included. Third, the
sample was recruited only from selected areas of Xinjiang, China, which limits the generalizability of the
findings to other populations, including those in different regions or cultural contexts. Fourth, the Ising
model-based network analysis required dichotomization of the original 0–5 item scores. While this
ensures clinical differentiation (presence/absence of symptoms) and aligns with the native Ising
framework of the NodeIdentifyR algorithm, it may have resulted in some loss of information. Fifth, the
sample sizes of the three identified family resilience subgroups were relatively small, leading to
suboptimal stability of the centrality estimates. Therefore, the core and bridge symptoms identified for
these subgroups should be interpreted with caution. To address these limitations, future studies should
adopt longitudinal designs to test the causal effects of interventions targeting core symptoms,
incorporate comprehensive objective assessments (e.g., clinical evaluations, biomarkers) to improve
model validity, extend recruitment to diverse geographic and ethnic populations to enhance
generalizability, apply polytomous network models (e.g., mixed graphical models) to the original ordinal
data as a sensitivity analysis, and conduct multi-center studies involving multiple clinical centers to
further increase sample sizes, thereby obtaining more stable network estimates and validating the
present findings.

6 Conclusion
This study is the first to examine the heterogeneous characteristics and symptom network structures of
learned helplessness among hospitalized older adults with chronic multimorbidity in Xinjiang from the
perspective of family resilience. The findings indicate that the low family resilience group is
characterized by anxiety and suicidal ideation, the moderate resilience group by confusion and emotional
suppression, and the high resilience group by anxiety and social comparison. These findings provide
empirical evidence for personalized psychological care for hospitalized older adults with chronic
multimorbidity in Xinjiang.
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Figure 1

Network comparison tests between family resilience profiles. A. Class 1 vs. Class 2. B. Class 1 vs. Class
3. C. Class 2 vs. Class 3.
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Figure 2

Correlation heatmap of family resilience and learned helplessness dimensions.
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Figure 3

Intervention targets: A. Targeted symptoms for the overall sample. B. Targeted symptoms for Class 1. C.
Targeted symptoms for Class 2. D. Targeted symptoms for Class 3.
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Figure 4

Latent Profile and Bayesian Factor Analysis. A. Fit indices for the latent profile models. B. Curves
illustrating model fit. C. Bayesian factor analysis of LHS score differences across LPA profiles. D.
Posterior distribution of ANOVA means. E. Bayesian factor analysis inference plot.
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Figure 5

Network structures of learned helplessness symptoms across family resilience profiles. A. Overall
sample network. B. Low family resilience group network. C. Moderate family resilience group network. D.
High family resilience group network.
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Figure 6

Central and bridge symptoms of learned helplessness across family resilience profiles. A. Core
symptoms in the overall sample. B. Core symptoms in the low family resilience group. C. Core symptoms
in the moderate family resilience group. D. Core symptoms in the high family resilience group. E. Bridge
symptoms in the overall sample. F. Bridge symptoms in the low family resilience group. G. Bridge
symptoms in the moderate family resilience group. H. Bridge symptoms in the high family resilience
group.
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