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Abstract

Objective: To explore potential subgroups of resilience in children with acute leu-
kemia (AL) and to analyze the influencing factors of each subgroup. Methods: Us-
ing a convenience sampling method, 208 children with AL who received chemo-
therapy at two tertiary hospitals in Guangzhou from February 2022 to February

2024 were recruited. Based on Haase’s resilience model, participants completed a
demographic questionnaire, the Connor-Davidson Resilience Scale (CD-RISC),
and the Perceived Social Support Scale (PSSS). Latent class analysis (LCA) was
used to classify resilience patterns among children with AL. Univariate analysis and
multivariate logistic regression were then performed to explore factors influencing
the resilience subgroups. Results: Resilience in children with AL was classified
into three latent subgroups: low resilience (41.8%), moderate resilience (38.5%),
and high resilience (19.7%). Multivariate logistic regression analysis revealed that
chemotherapy stage and perceived social support were significant factors influenc-
ing the latent resilience subgroups. Conclusions: Resilience in children with AL
exhibits distinct categorical characteristics. Clinical practitioners should identify re-
silience profiles and their influencing factors in different subgroups to implement
targeted nursing interventions, thereby promoting improved resilience levels in pe-
diatric patients.
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1. Introduction

Acute leukemia (AL) is one of the diseases posing a serious threat to children’s health and life. Combination chem-
otherapy is the preferred treatment for pediatric AL. Although chemotherapy can improve survival rates, children
undergoing treatment often experience negative emotions such as anxiety and irritability due to tumor invasion,
chemotherapy side effects, and repeated puncture procedures, which can adversely affect psychological health [1].
Resilience, also referred to as psychological resilience, is the capacity to adapt positively in the face of adversity,
trauma, tragedy, threats, or other significant stressors [2]. Previous studies have indicated that enhancing resilience
in cancer patients can activate their potential, facilitate coping with negative emotions, promote post-traumatic growth,
and ultimately improve life satisfaction and quality of life. Currently, research shows that resilience levels in Chinese
children with AL are lower than those in healthy children. However, such studies generally reflect overall resilience,
neglecting individual heterogeneity. In psychological research, individual characteristics within a population are often
heterogeneous. Latent class analysis (LCA) differentiates homogeneous individuals with superficially similar scores
into distinct classes with significant characteristics, maximizing inter-class differences [3]. Therefore, this study ap-
plied LCA to explore potential resilience subgroups in children with AL and, based on Haase’s resilience model,
analyzed the influencing factors of different subgroups, aiming to provide evidence for implementing targeted nursing
interventions for children with varying resilience profiles.
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2. Methods
2.1 Participants

Using a convenience sampling method, 208 children with AL who received chemotherapy at two tertiary hospitals in
Guangzhou from February 2022 to February 2024 were recruited.

2.2 Measures

2.2.1 Demographic Questionnaire
A self-designed questionnaire collected information on sex, age, only child status, family residence, disease diagnosis,
and chemotherapy stage.

2.2.2 Connor-Davidson Resilience Scale (CD-RISC)

The CD-RISC, developed by Connor in 2003 [4], assesses individual resilience. The Chinese version, translated and
revised by Xiao Nan et al., includes 25 items across three dimensions: tenacity, self-reliance, and optimism. Scores
range from 0 to 100, with higher scores indicating higher resilience. The scale has been widely used in pediatric
leukemia populations with good reliability and validity. In this study, Cronbach’s o was 0.91.

2.2.3 Perceived Social Support Scale (PSSS)

Developed by Zimet in 1987, the PSSS assesses perceived support from family, friends, and others through 12 items.
Higher scores indicate higher perceived social support. The scale has been validated in pediatric populations, with
Cronbach’s o of 0.95. In this study, Cronbach’s o was 0.82.

2.3 Statistical Analysis

Data were entered using Epidata 3.1 and analyzed with SPSS 26.0 and Mplus 8.0. Steps included: (1) dichotomizing
CD-RISC item scores (=3 coded as 1, <3 coded as 0) for LCA using Mplus 8.0; (2) univariate analyses (chi-square
and ANOVA) and multivariate logistic regression in SPSS 26.0 to explore factors associated with latent resilience
subgroups, with P<(.05 considered statistically significant.

3. Results
3.1 Latent Class Analysis of Resilience

Five latent class models were fitted. The three-class model demonstrated the highest entropy (0.950), indicating op-
timal classification accuracy (Table 1).

Table 1. Fit Indices for Potential Subgroup Models

Model LL AIC BIC aBIC LMI(BL RT BLRT (p)  Entropy Class probability
1 -3386.71 6823.42 6906.86 6827.65 - - - -
2 -2695.81 5493.62 5663.84 5502.24 <0.001 <0.001 0.939 0.47/0.53
3 -2541.7 5237.41 5494 .4 5250.43 0.0001 <0.001 0.950 0.38/0.42/0.20
4 -2476.11 5158.22 5501.98 5175.63 0.0281 <0.001 0.927 0.34/0.29/0.17/0.20
5 -2427.17 5112.34 5542.89 5134.15 <0.001 <0.001 0.947 0.11/0.16/0.18/0.23/0.32

3.2 Characteristics and Naming of Latent Subgroups

Based on conditional probability distributions of 25 CD-RISC items (Figure 1), C1 (diamond line, n=87, 41.8%) had
consistently low item probabilities and was labeled ‘Low Resilience Group.” C2 (square line, n=80, 38.5%) had
moderate item probabilities, labeled “Moderate Resilience Group.” C3 (triangle line, n=41, 19.7%) had high item
probabilities, labeled “High Resilience Group.”

3.3 Univariate Analysis of Influencing Factors

Significant differences were observed among subgroups for family residence and chemotherapy stage (P<0.05). Other
factors showed no statistical significance (P>0.05). Resilience and social support scores differed significantly among
subgroups (P<0.05) (Tables 2 and 3).
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Table 2. Univariate Analysis of General Data and Resilience Subgroups in AL Children [n=208, n (%)]

Low Resili- ~ Moderate 1 R esili-
. Number (Per- Resilience
Variable Category ence Group ence Group X2 P
centage) n (%) (n=87) Group (n=41)
(n=80)
Gender Male 138 ( 66.3) 56 (64.4) 1(63.7) 1(75.6) 1.97 0.373
Female 70 (33.7) 31(35.6) (36.3) 0(244)
Age (years) 10-12 136 (65.4)  55(632) 55(688) 26(634) 065 0.722
13-18 72(346)  32(368) (313)  15(366)
Yes 12 (5.8) 3(34) 8(10.0) 1(24) 4.33 0.115
Only Child
No 196 (194.2) 84(966) 72(900) 40(97.6)
Urban 85 (40.9) 23(264) 36(450) 26(634) 16.68 <0.001
Family Residence
Rural 123 (59.1) 64 (73.6) 44(550) 15(36.6)
B-ALL 100 (48.1)  43(494) 36(450) 21(512) 272 0.606
Disease Diagnosis T-ALL (22.1) 15(17.2) 21(263) 10 (244)
AML (29.8) 29 (333) 23(28.7) 10 (24.4)
Induction 36 (17.3) 12 (13.8) 15(18.8) 9(22.0) 20.99 <0.001
Chens“:’;g:rapy Consolidation (413)  51(586) 27(338) 8(195)
( 8 (

Maintenance 41.3) 24 (27.6) 38(475) 24(585)

Table 3. Comparison of Scores on Various Scales Among the Three Resilience Subgroups in AL Children (MeanSD)

Low Resilience - High Resilience
Variabl G (1=87) ()? Moderate Resilience G (n=41) ()_C F P
ariable roup (n= _ ¥ +SD roup (n=
SD) Group (n=80) ( X £SD) SD)
Total Resilience Score 38.71+10.97 62.63+8.78 84.2+9.78 313.10 <0.001
Total S‘écclsies“pport 57.18+13.42 64.209.97 72461131 2422 <0.001

3.4 Multivariate Analysis of Potential Subgroups of Resilience in AL Children

Variables that were statistically significant in the univariate analysis were used as independent variables, while the
three potential subgroups of resilience in AL children were considered as dependent variables (with the low-resilience
group as the reference category). Multivariate logistic regression analysis was performed, and the results indicated
the following: a higher score on the Social Support Scale was associated with an increased likelihood of being clas-
sified into the high-resilience group; during the consolidation phase, there was a greater likelihood of being classified
into the low-resilience group, while during the maintenance phase, the probability of belonging to the moderate-
resilience group was higher, as shown in Table 4.

Table 4. Multivariate Logistic Regression Analysis of the Three Potential Subgroups of Resilience in AL Children

Low Resilience Group vs Moderate Re- Low Resilience Group vs High Resilience
Independent Variables silience Group Group
B OR 95%CI P B OR 95%CI P
Total Social Support Score 0.03 1.031 0.988-1.076 0.167 0.07 1.072 1.002-1.148 0.045
Induction Remis-  yo5 616 0.186-204 0427 -0238 0788  0.126-4.945  0.799
sion Phase
Chemotherapy Consolidation -1.067 0344 0.132-0.897  0.029 098 0373  0.066-2.112  0.265
Phase Phase
Maintenance Treat- ) ) ) _ ) ) ) )
ment Phase
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4. Discussion
4.1 Resilience in AL Children: Group Heterogeneity and the Classification of Three Potential Subgroups

This study employed latent class analysis to classify the resilience of AL children into three potential subgroups: low-
resilience, moderate-resilience, and high-resilience. The low-resilience group constituted the largest proportion
(41.8%) and had the lowest resilience score (38.71), which was significantly lower than the overall resilience level
of AL children reported in previous studies (52.68). This indicates that resilience in AL children exhibits group het-
erogeneity. Classifying children into distinct subgroups can assist clinical professionals in identifying resilience char-
acteristics of different categories of children, thereby enabling personalized interventions to improve their resilience
levels.

4.2 Factors Influencing the Potential Resilience Subgroups

4.2.1 Impact of Chemotherapy Phase on AL Children’s Resilience

The regression results indicated that during the consolidation phase, AL children were more likely to be classified
into the low-resilience group, while during the maintenance phase, they were more likely to be classified into the
moderate-resilience group. A longitudinal study by Li Rongrong et al. [5] indicated that during the consolidation
phase, children undergo high-intensity chemotherapy and frequent bone marrow aspirations, which increase physical
discomfort and symptom burden. This increased discomfort can erode the child’s confidence in treatment, often lead-
ing to negative emotions such as sadness. The study by Xu Liling et al. [6] also demonstrated that the use of high-
dose chemotherapy drugs during the consolidation phase severely damages hair follicles, leading to more severe hair
loss, which further exacerbates negative emotions like sadness and anxiety. These negative emotions and physical
symptoms are significant risk factors for resilience. Therefore, healthcare professionals can adopt cognitive-behav-
ioral therapy [7] for such children, using health education, information communication, and stress management tech-
niques to help children and their families understand the specific challenges of the consolidation phase and improve
their coping strategies. Informing children and their families that hair loss is temporary and providing guidance on
coping mechanisms like wearing hats can help rebuild the child’s psychological resilience.

4.2.2 Impact of Social Support on AL Children’s Resilience

The regression results indicated that higher levels of social support were associated with a higher likelihood of be-
longing to the high-resilience group. Multiple studies have shown that social support can positively predict resilience
and can indirectly affect resilience through self-efficacy. The underlying mechanism may be that perceived social
support is the sum of the self’s awareness of the support received from various social relationships [8]. Material and
emotional support from family, friends, and others can help children activate their potential self-efficacy [9]. By
mobilizing both internal and external resources, children can find a balance during the stressful leukemia events and
adopt proactive coping strategies, thereby enhancing resilience.
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