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A B S T R A C T

Objective: Adolescents and young adults with cancer (AYAC) experience severe psychological distress worldwide.
Social support was associated with reduced distress among cancer patients, but the role of character strength
patterns in this association is unexplored. This study explored whether character strength patterns influence the
association between social support and psychological distress in AYAC.
Methods: A multicenter cross-sectional study was conducted at four hospitals in Changsha, China. Participants
completed questionnaires assessing sociodemographic, distress, social support, and character strengths. Latent
profile analysis determined character strength patterns, and multiple linear regression models examined the as-
sociation. Interaction terms tested moderation effects, and adjusted models examined confounding, all stratified
by gender.
Results: Among 728 participants, three character strength patterns emerged: low (LCS), moderate (MCS), and high
(HCS). Across all patterns, higher social support was significantly associated with lower distress in AYAC (female:
β ¼ �0.124, 95% CI ¼ �0.051 to �0.015; male: β ¼ �0.180, 95% CI ¼ �0.080 to �0.030; P < 0.001). AYAC with
MCS and HCS experienced significantly less distress than those with LCS, across both genders. However, the
association between character strength patterns and lower distress was stronger in males (MCS: β ¼ �0.384, 95%
CI ¼ �1.898 to �1.033; HCS: β ¼ �0.777, 95% CI ¼ �3.420 to �2.495; P < 0.001) compared to females (MCS:
β ¼ �0.284, 95% CI ¼ �1.215 to �0.700; HCS: β ¼ �0.593, 95% CI ¼ �2.776 to �2.102; P < 0.001).
Conclusions: Character strength patterns didn't moderate or confound the association between social support and
psychological distress, but had stronger protective effects against psychological distress than social support. Higher
character strength patterns showed a stronger association with lower psychological distress, especially for males.
Introduction

Psychological distress is a significant mental health challenge for
adolescents and young adults with cancer (AYAC) globally, defined by
the National Comprehensive Cancer Network (NCCN) as “a multifac-
torial, unpleasant experience of a psychologic, physical, social, or
spiritual nature.”1 The distress encompasses emotions such as
depression, anxiety, panic, sadness, sleep disturbances, and feelings of
helplessness.2 Systematic reviews3,4 have revealed a high prevalence
of psychological distress among cancer patients worldwide, ranging
24
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from 25.3% to 71.7%. AYAC aged 15–39 years are particularly
vulnerable due to the developmental transitions they experience,
reporting more severe distress (39.4% to 83.4%) compared to older
adults and pediatric patients.5,6 Long-term psychological distress
adversely worsens sleep quality, overall quality of life,2 and mental
health outcomes,7 leading to increased psychosocial costs as well as
annual medical expenses ranging from $993 to $9690 per person.8

Furthermore, it has been associated with increased mortality rates for
specific cancers.9 Thus, it is urgent to address the burden of psycho-
logical distress among AYAC.
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Social support is acknowledged as an important resource for pro-
moting mental health and reducing psychological distress.10 Studies have
shown that social support is negatively associated with psychological
distress in AYAC.11,12 Character strengths, defined as positive psycho-
logical traits, contribute not only to personal growth and well-being but
also enhance community cooperation, resilience, and the capacity to
cope with life's challenges.13 Research has indicated that individuals who
effectively utilize their character strengths are more likely to attract so-
cial support and derive greater benefits from it.14 However, to our
knowledge, no studies have directly examined how character strengths
might influence the association between social support and psychological
distress in AYAC.

According to stress-coping theory, individual responses to and eval-
uations of stressors can significantly shape their mental health out-
comes.15 Character strengths, particularly those that enhance an
individual's ability to cope with adversity, may act as a moderator in the
association between social support and psychological distress.16 Specif-
ically, individuals with high levels of character strengths may be better
positioned to leverage social support, thereby reducing psychological
distress more effectively. Conversely, those with lower levels of character
strengths may struggle to utilize social support resources fully, limiting
the potential benefits of social support in mitigating psychological
distress. This suggests that character strengths might serve as a moder-
ator, altering the strength or direction of the associations between social
support and psychological distress. Additionally, conservation of re-
sources theory provides a complementary theoretical rationale for the
moderating role of character strengths. This theory posits that in-
dividuals strive to protect and build resources to combat stress.17 Char-
acter strengths, as an internal resource, enhance an individual's capacity
to utilize external resources such as social support.18 This supports the
hypothesis. that character strengths may moderate the extent to which
social support influences mental health outcomes. Alternatively, char-
acter strengths could serve as a confounder, where it simultaneously
influences both social support and psychological distress resulting in a
spurious association between the two. In this scenario, individuals with
higher character strengths may report both greater social support19 and
lower psychological distress,5 but the relationship between social support
and distress may be explained largely by their character strengths rather
than a direct causal link between social support and distress.

Several studies have identified patterns of character strengths within
populations, offering additional insights into their potential role in
moderating the relationship between social support and psychological
distress. For example, Duan and Wang20 employed latent profile analysis
(LPA) to identify two distinct character strength patterns among com-
munity participants: the at-strengths group and the at-risk group. The
at-strengths group exhibited fewer negative emotional symptoms and
reported better psychological well-being. Similarly, Ford et al.21 identi-
fied four distinct character strength patterns among individuals aged
from 18 to 68 years, revealing significant associations between these
patterns and overall well-being across various domains. These find-
ings20,21 suggest that character strengths tend to cluster within in-
dividuals and that different patterns of strengths are associated with
varying levels of mental health. However, there remains a dearth of
specifically addressing character strength patterns among AYAC. Iden-
tifying unique patterns of character strengths within this population may
provide valuable insights into the differential effects of social support and
guide the development of more personalized psychological interventions.

These above findings underscore the importance of examining the
potential influence that character strength patterns may have on the as-
sociation between social support and psychological distress. Neglecting
character strengths may misidentify social support as a factor directly
associated with psychological distress, when this association might only
apply to certain AYAC (i.e., those with high character strengths) or be
influenced by a third variable (i.e., character strengths). Such misiden-
tification could result in ineffective or inefficient interventions, assuming
all patients benefit equally from social support. However, those with
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lower levels of character strengths may not experience the expected
psychological improvements, and could even face worsening distress due
to an inability to fully utilize available social support resources.
Furthermore, failing to recognize the role of character strengths can also
lead to the misallocation of resources, neglecting the need for individu-
alized psychological interventions, thereby affecting the overall thera-
peutic outcome.

LPA is a popular person-centered approach for modeling categorical
latent variables using continuous indicators. It can help identify profiles
of individuals with similar variable patterns, illustrating how these var-
iables combine into profiles and relate differently to predictors and
outcomes. LPA is particularly useful for research that involve qualita-
tively distinct configurations of multiple variables, which are challenging
to represent with other methods like moderated regression analyses with
multiple interaction terms.22 Therefore, this study used LPA to determine
character strength patterns. Additionally, research has identified gender
differences in the associations between social support and psychological
distress among young adults,23 as well as differences in the relationship
between character strengths and psychological distress based on
gender.24 These findings imply that gender may have an impact on these
associations.

Thus, this study first determined character strength patterns using
LPA to clarify the cluster features, and then examined the cross–sectional
association between social support and psychological distress among
AYAC, while accounting for character strength patterns, by examining
whether they moderate or confound the association. To test whether the
associations varied by gender, analyses were conducted for male and
female, separately. The findings may provide us with a clearer under-
standing as to the role that social support play in improving psychological
distress and if this positive association exists for all AYAC regardless of
their patterns of character strengths. Such knowledge may inform the
content and appropriate targets for interventions focused on improving
the psychological distress among AYAC.

Methods

Study design

This study used a multicenter cross-sectional design, adhering to the
Helsinki Declaration. The STROBE statement was used as a guide for
reporting the study methodology and findings.25

Setting and participants

The eligible participants were recruited between June and December
2019 from three university-affiliated general hospitals and one special-
ized oncology hospital in Changsha, China. These general hospitals
encompass over 42 clinical departments, providing comprehensive care
for patients with various types of cancer. The specialized oncology hos-
pital, accredited by the Joint Commission International, comprises 58
clinical medical technology departments and serves as a national regional
medical center, admitting cancer patients from all regions of China. Each
hospital has a capacity of over 2000 beds. The inclusion criteria for
participants were as follows: 1) individuals aged 15–39 years at the time
of primary cancer diagnosis26 (there is currently no officially standard-
ized definition of AYAC in China. However, most Chinese scholars and
clinicians adopt the age range of 15–39 years,27–29 aligning with NCCN
guidelines30); 2) confirmed pathological diagnosis of malignancy; 3) in-
clusion of eight common cancer types based on cancer sites,31 namely,
digestive cancer, hematological cancer, gynecological cancer, lung can-
cer, breast cancer, head and neck cancer, skin cancer, and other malig-
nancies due to the relatively low reported cancer incidence rates
in adolescents and young adults;32 4) current active hospital-based
treatment at the aforementioned general hospitals. Participants
were excluded if they had a psychiatric illness, cognitive/intellectual
impairment, or drug/alcohol dependence. To ensure representation
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across different cancer types, a quota of 100 participants per cancer type
was established in the recruitment process.

Data collection

The research team consisted of 1 chief nurse, 2 associate chief nurses,
six nursing postgraduates, and 1 research assistant (RA). The chief nurse
assumed the role of ensuring quality control and overseeing the survey
process. The associate chief nurses were responsible for training the
nursing postgraduates (who served as the investigators) and coordinating
the survey activities. The investigators conducted face-to-face interviews
with the participants following standardized training. During these in-
terviews, the investigators first introduced themselves to build trust,
explained the purpose of the study, the expected time to complete the
questionnaire (approximately 15–20 minutes), and highlighted the po-
tential benefits, such as gaining a better understanding of their psycho-
logical health, which could positively impact their overall well-being.
Participants were assured that their responses would remain confiden-
tial, with anonymity maintained and no personally identifiable infor-
mation collected. They were informed of their voluntary participation
and the ability to withdraw at any point. The investigators expressed
gratitude for their involvement. Each participant was assigned a unique
identification number, and after completing the paper-based question-
naire, the investigator reviewed the responses on-site to check for any
missing information or logical inconsistencies. If any issues were found,
the investigator clarified them with the participant. Once the data
collection was completed, the investigator was responsible for entering
the data, and the RA cross-checked the digital entries against the original
paper-based forms, ensuring accuracy, completeness, and consistency by
verifying the data against the participant's assigned number. In terms of
participant recruitment, after obtaining approval from hospital man-
agement, the research team collaborated with the nurse managers of
relevant departments to secure agreement. The Hospital Information
System was used to screen for potential participants who met the study
criteria. The data collection will continue until the number of partici-
pants for each cancer type reaches 100 cases before it is stopped. A total
of 800 questionnaires were distributed to eligible participants, and 728
(91.00%) were deemed valid and included in the analysis. No significant
sociodemographic differences were found between valid and invalid
questionnaires (Chi-square, P > 0.05).

Variables

Psychological distress
The Distress Thermometer (DT) is a validated tool developed by the

NCCN for effectively assessing psychological distress.25 It is a
self-reported measure utilizing an 11-point numeric rating scale ranging
from 0 (no distress) to 10 (extreme distress). A higher score on the DT
indicates a higher level of psychological distress. In Asian cancer patients,
a score of four or higher is considered indicative of psychological
distress.33 The test–retest correlation coefficient for DT in Chinese cancer
patients was 0.80, showing acceptable reliability.34 It has been confirmed
as an effective screening tool for AYA cancer in China, with a sensitivity
of approximately 0.977 at a cutoff score of 4.35

Social support
The Social Support Scale (SSRS), developed by Chinese scholar

Shuiyuan Xiao in 1986, is a well-established tool used to assess the type
and level of social support received.36 The SSRS has ten items that
encompass three dimensions: objective support (items 2, 6, and 7; for
example, item 7: In the past, what sources of comfort and care have you
received during difficult times?), subjective support (items 1, 3, 4, and 5;
for example, item 1: How many close friends do you have and how much
assistance they can provide for you if needed?), and utilization of support
(items 8, 9, and 10; for example, item 9: What methods do you use to seek
help when you encounter difficulties?). Most items are scored on a scale
3

of 1–4 points. For items six and 7, a score of 0 is assigned if there is no
available source of support, while each listed source receives a score of
one if one is present. The total SSRS score ranges from 11 to 66, with a
higher score indicating a higher level of social support. The SSRS has
shown good reliability with a test–retest correlation coefficient of 0.92 36

and has been validated among AYAC in China.11

Character strengths
The three-dimensional inventory of character strengths (TICS) was

developed by Chinese scholars Weijie Duan and He Bu in 2017 as a
measure of individuals' character strengths. The TICS consists of 15 items
organized into three dimensions: caring, inquisitiveness, and self-control,
with each dimension comprising 5 items. The self-reported measure
employs a five-point Likert scale ranging from 1 (very much unlike me) to
5 (very much like me). The average score of all TICS items is used to
assess one's overall level of character strengths. The TICS has demon-
strated acceptable reliability, with a Cronbach's α above 0.74 for the total
scale and above 0.79 for each dimension,37 and has been validated
among AYAC in China.5

Covariates
Sociodemographic characteristics were included as covariates based

on evidence from previous literature,5,11,38 encompassing factors such as
gender, age, education, marital status, residence, income, medical in-
surance, cancer type, time since diagnosis, treatment plan, and the
presence of comorbidities.

Study size

The sample size was determined using two methods. Firstly, for
multivariate linear regression analysis, a sample size of at least 15–25
times the number of independent variables is recommended.39 Since
there were 13 potential independent variables in this study, a minimum
sample size of 195 was calculated for each multivariate linear regression
model. For the LPA, past research suggests that a sample size of around
500 is reasonable.22 Considering potential invalid questionnaires, the
sample size was increased by 20%. Consequently, the minimum sample
size required for this study was calculated to be 675.

Data analysis

The data analysis was conducted using the statistical software Mplus
Version 8.3 and IBM SPSS Statistics Version 26.0. The LPA was employed
to determine the patterns of character strengths based on the mean scores
of the three dimensions: caring, inquisitiveness, and self-control. To
identify the optimal number of profiles, we tested five profiles ranging
from 1 to five classes. The fit of each model was evaluated using several
metrics: Akaike Information Criterion (AIC), Bayesian Information Cri-
terion (BIC), adjusted BIC (aBIC), P value for Lo-Mendell-Rubin Adjusted
Likelihood Ratio Test (LMR–LRT), and entropy.40 Lower values of AIC,
BIC, and aBIC indicate better model fits. A significant value of LMR–LRT
indicates a significant improvement in fit. The classification accuracy of
the profiles was assessed using entropy, which ranges from 0 to 1. A
higher entropy value indicates a more accurate classification.

Descriptive statistics were used to describe the sociodemographic
characteristics of the participants. Categorical variables were presented
as frequencies and percentages (%). The normality of continuous vari-
ables (psychological distress, social support, and its dimensions) was
assessed using skewness and kurtosis statistics. Since the skewness and
kurtosis were less than 1, it can be assumed that the continuous variables
approximated a normal distribution. These variables were described
using the mean � standard deviation (M � SD). To examine the differ-
ences in psychological distress among sociodemographic groups, inde-
pendent t test and one-way analysis of variance were performed. For
multiple groups, the Bonferroni test was used for pairwise comparisons.
Welch analysis was used when the variance was not homogeneous. To
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explore whether character strength patterns moderated the association
between social support and psychological distress, we employed multiple
linear regression models. These models included social support, char-
acter strength patterns and their interaction terms as independent vari-
ables, with psychological distress as the dependent variable. Character
strength patterns were set as dummy variables for the analysis. This study
identified three character strength patterns and used two dummy vari-
ables with low character strengths as the reference group. For the dummy
variables, a match was set to “1” and a non-match was set to “0”. To
examine whether character strength patterns confounded the association
between social support and psychological distress using multiple linear
regression adjusted for character strength patterns. All models were
stratified by gender and other sociodemographic variables that differ
statistically between groups were included as covariates. A value of
P < 0.05 was considered statistically significant except for interaction
terms, for which P < 0.017 was considered significance.

Ethical considerations

This study was approved by the Institutional Review Board of the
Third Xiangya Hospital, CSU (IRB No. E2021153). Prior to conducting
the survey, informed consent was obtained from adult participants (� 18
years) and from the guardians of underage participants. The survey was
conducted anonymously and did not collect any personal privacy infor-
mation, such as name, identity card number, address, or telephone
number.

Results

Sociodemographic characteristics

Among the 728 AYAC participants, nearly three-fifths were female.
Approximately two-thirds were over 30 years, and about half had col-
lege/university education or above. Around three-quarters were married,
and about seven-tenths resided in urban areas with a monthly family
income exceeding 425.29 USD. The majority had medical insurance. The
distribution of cancer types showed that each type accounted for more
than 10% of the sample. Over half were diagnosed within the past 6
months, and more than two-fifths had received a comprehensive treat-
ment plan. Additionally, more than half had one or more comorbidities.
Univariate analyses indicated that gender, age, education, marital status,
residence, income, cancer type, time since diagnosis, treatment plan, and
presence of comorbidities were significantly associated with psycholog-
ical distress among AYAC (P< 0.05). Participants who were female, aged
21–30 years, with an education level of junior high school and below,
unmarried/divorced/widowed, from rural areas, with lower income,
diagnosed with breast cancer less than 6 months ago, undergoing
chemotherapy/radiotherapy, or having comorbidities, experienced
significantly higher levels of psychological distress. More details are
shown in Table 1.

Character strength patterns

The average score for character strengths was 47.34 � 10.72, and the
average scores for caring, inquisitiveness, and self-control on each item
were 3.37 � 0.87, 2.85 � 0.74 and 3.24 � 0.98, respectively. The LPA
was employed to identify patterns of character strengths, with the model
fit indexes of the LPA results presented in Table 2. Although Profile 4
exhibited the highest entropy and a significant value (P < 0.05) for
LMR–LRT, the relative frequency for the smallest class was less than 25
(10/1.37%);22 hence, the suboptimal model- Profile 3-was ultimately
selected. Fig. 1 shows the means of character strengths across the three
profiles among AYAC. Latent Class 1 was labeled as “low character
strengths” (LCS), representing 28.57% (n¼ 208) of the participants. This
group had the lowest levels of caring, inquisitiveness, and self-control.
Latent Class 2 was labeled as “moderate character strengths” (MCS),
4

comprising 42.03% (n ¼ 306) of the participants. They demonstrated
moderate levels of caring, inquisitiveness, and self-control. Latent Class
three was labeled as “high character strengths” (HCS), constituting
29.40% (n ¼ 214) of the participants, and exhibited the highest levels of
caring, inquisitiveness, and self-control.

The association between social support and psychological distress

Females
The results showed no significant moderate effect by character

strength patterns on the association of social support with psychological
distress among females. While the interaction term for social support and
HCS was found to be statistically significant in the unadjusted model
(Model 0), none of the interaction terms included in the adjusted model
(Model 1) were statistically significant with all P values greater than
0.017 (Table 3). Higher social support was associated with lower psy-
chological distress among females (β ¼ �0.154, 95% CI ¼ �0.063 to
�0.019, P < 0.001) in Model 2 adjusted for age, education, marital
status, residence, income, cancer type, time since diagnosis, treatment
plan, and presence of comorbidities adjustments. Attenuation of the ef-
fect was minimal among females after adjusting for character strength
patterns (Model 3; Table 4). Specifically, higher social support was still
associated with lower psychological distress (β ¼ �0.124, 95%
CI ¼ �0.051 to �0.015, P < 0.001) in Model 3. Additionally, higher
levels of character strength patterns exhibited a stronger association with
lower psychological distress (MCS: β ¼ �0.284, 95% CI ¼ �1.215 to
�0.700, P < 0.001; HCS: β ¼ �0.593, 95% CI ¼ �2.776 to �2.102,
P < 0.001).

Males
Similar to the results among females, there was no significant mod-

erate effect by character strength patterns on the association between
social support and psychological distress among males in both unad-
justed and adjustedmodels (Model 0 andModel 1, Table 3). Although the
impact of social support on reducing psychological distress was stronger
among males (β ¼ �0.250, 95% CI ¼ �0.107 to �0.046) compared to
females, higher social support remained significantly associated with
lower psychological distress in both groups (P < 0.001). The attenuation
of the effect was minimal among males after adjusting for character
strength patterns (Model 3; Table 4). Specifically, higher social support
was still associated with lower psychological distress (Model 3:
β ¼ �0.180, 95% CI ¼ �0.080 to �0.030, P < 0.001). Additionally,
higher levels of character strength patterns were more strongly associ-
ated with lower psychological distress in males (MCS: β ¼ �0.384, 95%
CI ¼ �1.898 to �1.033, P < 0.001; HCS: β ¼ �0.777, 95% CI ¼ �3.420
to �2.495, P < 0.001) compared to females.

Discussion

To our knowledge, this was the first study to determine of character
strengths pattern using LPA and explore the role of character strength
patterns in the association between social support and psychological
distress in AYAC. This study yielded three key findings. Firstly, character
strengths among AYAC displayed an aggregation phenomenon, mani-
festing in three distinct patterns: the LCS group, the MCS group, and the
HCS group. Secondly, higher social support was significantly associated
with lower psychological distress among AYAC, and this effect was
stronger in males than in females. Finally, character strength patterns did
not moderate or confound the association in either gender, but higher
levels of character strength patterns were more strongly associated with
lower psychological distress, with this association being stronger in
males than in females.

This study contributed to the understanding of character strengths by
identifying three typical patterns among AYAC, which aligned with the
findings of Xu Liu et al.41 who identified three patterns among Chinese
children and adolescents, namely high, moderate, and low strength



Table 2
Model fit indexes of latent profile analysis of character strengths in adolescents and young adults with cancer (N ¼ 728).

Profile K AIC BIC aBIC Entropy LMR-LRT Proportion (%)

1 6 5529.506 5557.048 5537.996 – – 100.00
2 10 4935.360 4981.263 4949.510 0.829 0.000 61.40/38.60
3 14 4688.135 4752.399 4707.945 0.826 0.000 28.57/29.40/42.03
4 18 4659.737 4742.362 4685.207 0.868 0.0002 27.47/1.37/42.31/28.85
5 22 4621.075 4722.062 4652.205 0.797 0.5480 21.57/26.24/7.56/19.64/25.00

k, free parameters; AIC, Akaike information criterion; BIC, Bayesian information criterion; aBIC, Adjusted BIC; LMR-LRT, Lo-Mendell-Rubin Adjusted Likelihood Ratio
Test.
Bold indicates the best model.

Table 1
Sociodemographic characteristics of adolescents and young adults with cancer (N ¼ 728).

Characteristics Total (n ¼ 728) DT (M� SD) t/F P-value

Sex �6.537 < 0.001
Male 298 (40.93) 4.72 � 1.88
Female 430 (59.07) 5.61 � 1.67

Age (years) 16.415 < 0.001
� 20 31 (4.26) 4.97 � 1.94a

21–30 236 (32.42) 5.79 � 1.67b

� 31 461 (63.32) 4.98 � 1.82a

Education 7.250a < 0.001
Junior high school and below 209 (28.71) 5.74 � 2.23a

High school 172 (23.63) 5.12 � 1.55b

College/university 313 (42.99) 5.06 � 1.58b

Master and above 34 (4.67) 4.50 � 1.52b

Marital status 9.877 < 0.001
Unmarried 167 (22.94) 5.73 � 1.94a

Married 537 (73.76) 5.07 � 1.74b

Divorced/widowed 24 (3.30) 5.79 � 1.79a

Residence �2.550 0.011
Urban 511 (70.19) 5.12 � 1.58
Rural 217 (29.81) 5.54 � 2.24

Income (USDa/month) 26.145a < 0.001
< 425.29 239 (32.83) 5.69 � 2.29a

425.29–708.85 378 (51.92) 5.31 � 1.18b

� 708.85 111 (15.25) 4.05 � 1.94c

Medical insurance 1.553 0.129
Yes 690 (94.78) 5.28 � 1.75
No 38 (5.22) 4.61 � 2.65

Cancer type 20.035a < 0.001
Digestive system 88 (12.09) 5.78 � 2.12a

Hematological 89 (12.23) 5.57 � 0.99a,b,d

Gynecologic 91 (12.50) 5.97 � 1.36a,b

Lung 93 (12.77) 5.33 � 0.81a,d

Breast 96 (13.19) 6.21 � 1.85b

Head and neck 95 (13.05) 4.18 � 1.50c

Skin 90 (12.36) 4.98 � 1.29d

Others 86 (11.81) 3.87 � 2.53c

Time since diagnosis (months) 6.747 0.001
< 6 390 (53.57) 5.45 � 1.91a

6-12 142 (19.51) 5.12 � 1.77a,b

� 12 196 (26.92) 4.92 � 1.56b

Treatment plan 87.923a < 0.001
Surgery 275 (37.77) 4.26 � 1.99a

Chemotherapy/radiotherapy 140 (19.23) 6.35 � 1.22b

Surgery þ chemotherapy/radiotherapy 313 (42.99) 5.61 � 1.40c

Presence of comorbidities 6.578 < 0.001
Yes 378 (51.92) 5.66 � 1.51
No 350 (48.08) 4.79 � 1.99

The letters a, b, c, d indicate pairwise comparisons: comparisons that did not differ significantly are indicated by the same letter. Bold indicates findings that are of
particular importance to the study.

a Welch analysis because the variance was not homogeneous. DT, Distress Thermometer; M�SD, mean � standard deviation; USD, United States Dollars (1 USD
�7.05396 CNY, October 8, 2024).
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groups. However, it is worth noting that some previous studies have
reported somewhat inconsistent results. Duan and Wang20 identified two
distinct patterns among community participants, who were recruited
through social network platforms, with an average age of 23.96 � 5.13
years, ranging from 17 to 50. These differences could be attributed to
variations in the study population. In this study, the lower level of
inquisitiveness may have contributed to differences in the LPA results,
5

which could be influenced by factors such as age and cancer diagnosis.
Previous evidence suggested that inquisitiveness tends to decline with
age,42 and the relatively young age of the participants in Duan et al.'s
study may also explain the differences. Meanwhile, AYAC were at a
higher risk of experiencing low well-being compared to the general
population,43 potentially resulting in a decrease in inquisitiveness.44

Furthermore, cancer treatments usually cause significant physical fatigue
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and discomfort, which may lead to a lack of energy and motivation to
explore new things, thereby diminishing inquisitiveness.45 Another study
by Ford et al.,21 which utilized the 24 Values In Action Inventory (VIA)
combined with spirituality, identified four distinct patterns among in-
dividuals aged 18–68 years. The discrepancy in the findings could be
attributed to differences in the assessment instruments used to measure
character strengths. The VIA hadmore dimensions compared to the TICS,
which may result in a larger number of profiles.40 Nonetheless, it is
Table 3
Multivariate linear regression models examining associations of social support with p

Outcomes Female

β (95% CI)

Model 0 a

Social support �0.088 (�0.052, 0.005)
LCS(Ref)
MCS �0.138 (�2.187, 1.257)
HCS 0.143 (�1.692, 2.866)
Social support � MCS �0.185 (�0.056, 0.026)
Social support � HCS �0.875 (�0.135, �0.029)
Model 1 b

Social support �0.056 (�0.042, 0.012)
LCS(Ref)
MCS �0.022 (�1.705, 1.558)
HCS �0.001 (�2.187, 2.176)
Social support � MCS �0.266 (�0.060, 0.018)
Social support � HCS �0.610 (�0.108, �0.007)

β, standardized coefficient; CI, confidence interval; HCS, high character strengths; LC
a Model 0: adjusted for no covariates.
b Model 1: adjusted for age, education, marital status, residence, income, cancer ty

Table 4
Multivariate linear regression models examining associations of social support with p

Outcome β (95% CI)

Female

Model 2a Model 3b

LCS(Ref)
MCS �0.284 (�1.215, �0.7
HCS �0.593 (�2.776, �2.1
Social support �0.154 (�0.063, �0.019)c �0.124 (�0.051, �0.0

β, standardized coefficient; CI, confidence interval; HCS, high character strengths; LC
a Model 2: adjusted for age, education, marital status, residence, income, cancer ty
b Model 3: adjusted for model 2 covariates plus character strength patterns.
c Significant results at P < 0.001.

6

important to note that all the aforementioned studies, including this
study, categorized the final character strength patterns based on a
high-low grade system. Dimension scores within the same grade were
consistently distributed within the same pattern, and no single dimension
dominated a particular pattern, showing a stable structure of character
strengths and the importance of comprehensive interventions. These
findings provide a foundation for further exploration and categorization
of character strengths. Future research should investigate the formation
mechanisms and developmental trajectories of these strengths, explore
the interactions between different dimensions and their combined
impact on psychological health, and focus on designing interventions
that encompass a broad range of character strengths.

This study provided evidence supporting a negative association be-
tween social support and psychological distress, which was in line with
previous studies.11,12 This discovery underscored the critical role of so-
cial support in alleviating psychological distress and improving the
mental health of individuals battling cancer, reaffirming its significance
in intervention and treatment strategies.46 Furthermore, this study
demonstrated that males exhibited a stronger association between social
support and psychological distress compared to females. This suggests
that the alleviation in psychological distress might be more pronounced
among males receiving social support. Gender differences in emotion
regulation strategies may explain this finding.47 Females commonly
display a propensity to experience, express, and ruminate on emotions,
while males frequently opt for suppression or avoidance. Consequently,
males may tend to seek external support when facing psychological
distress.48 The enhanced relief effects observed after receiving social
support may stem from reduced social inhibition, and males might also
be more inclined than females to engage in problem-solving and cogni-
tive reappraisal.49
sychological distress, moderated by character strength patterns.

Male

P value β (95% CI) P value

0.107 �0.179 (�0.114, 0.005) 0.071

0.596 �0.530 (�4.927, 0.881) 0.171
0.613 �0.524 (�4.973, 0.986) 0.189
0.479 0.106 (�0.061, 0.079) 0.792
0.002 �0.383 (�0.103, 0.039) 0.372

0.281 �0.181 (�0.114, 0.004) 0.065

0.929 �0.617 (�5.199, 0.493) 0.105
0.996 �0.535 (�4.986, 0.911) 0.175
0.283 0.237 (�0.048, 0.090) 0.548
0.027 �0.244 (�0.091, 0.050) 0.566

S, low character strengths; MCS, moderate character strengths.

pe, time since diagnosis, treatment plan, and presence of comorbidities.

sychological distress, adjusting for character strength patterns.

Male

Model 2a Model 3b

00)c �0.384 (�1.898, �1.033)c

02)c �0.777 (�3.420, �2.495)c

15)c �0.250 (�0.107, �0.046)c �0.180 (�0.080, �0.030)c

S, low character strengths; MCS, moderate character strengths.
pe, time since diagnosis, treatment plan, and presence of comorbidities.
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It has been argued that positive character strengths can help in-
dividuals actively seek and effectively utilize social support to cope with
stress and challenges,14 and they were associated with better mental
health, such as lower psychological distress, negative emotions, and
higher well-being.5,20,21 However, this study found no evidence that
character strength patterns significantly moderated or confounded the
association between social support and psychological distress in either
gender. Although an interaction term (Social support � HCS, P < 0.017)
was significant in the unadjusted model, all interaction terms were not
significant in the adjusted model. This may be attributed to the fact that
the adjusted model took into account potential covariates, such as age,
marital status, income, treatment plan and cancer type,5 which could
influence psychological distress, thereby enhancing its reliability
compared to the unadjusted model. The following reasons may be used to
explain this nonsignificant result. Character strengths and social support
are fundamentally different; the former are internal attributes that reflect
an individual's values and behaviors, while the latter is an external
support system. They have distinct mechanisms of action on psycholog-
ical distress and may operate independently. Therefore, although char-
acter strengths and social support can influence each other to some
extent,14 their interrelationships and moderating effects may not be
direct or straightforward.

In this study, character strength patterns have a stronger protective
effect in reducing psychological distress than social support, which cor-
responds with previous studies.5 Moreover, higher levels of character
strength patterns showed a stronger association with lower psychological
distress, which was in accordance with the previous literature.20,21 From
the perspective of positive psychology, character strengths represent an
individual's inner resources, which can enhance their ability to cope and
make them more resilient and adaptable in the face of stress and chal-
lenges. Therefore, cultivating an individual's positive character strengths
can significantly improve their happiness and mental health. A system-
atic review further supported this view, showing that interventions based
on character strengths can effectively enhance the self-esteem of patients
with chronic diseases and significantly improve self-efficacy, thereby
improving mental health.50 Individuals with higher character strengths
were likely to have better problem-solving skills, higher self-efficacy, and
more adaptive coping strategies, which collectively buffered against the
within-person effects of specific stressor perceptions on distress.51

Additionally, males exhibited a stronger association between character
strength patterns and psychological distress compared to females. This
may be attributed to differences in the utilization of emotional regulation
strategies. Research has suggested that character may predict the utili-
zation of emotional regulation strategies, with individuals possessing
strong character strengths more inclined to employ adaptive emotion
regulation strategies.52 Males were more likely to suppress or avoid
emotions, potentially relying more on the internal resources provided by
character strengths, such as resilience, hope, and self-confidence. These
strengths assist males in better identifying and handling emotions and
effectively utilizing external resources, thereby alleviating psychological
distress.49 Thus, character strengths help males in using adaptive
emotion regulation strategies more effectively, avoiding maladaptive
strategies, and thereby managing psychological distress.

Implications for nursing practice and research

Firstly, this study determined three distinct character strength pat-
terns among AYAC. By recognizing the characteristics of these different
patterns, psychological rehabilitation resources can be allocated more
effectively. For AYAC exhibiting lower patterns of character strengths,
providing character strength-based psychotherapies,35 can assist in
enhancing their psychological resilience and coping abilities. Secondly,
higher social support was significantly associated with lower psycho-
logical distress among AYAC, particularly among males. This highlights
the need for gender-sensitive approaches in psychological interventions.
Tailored strategies, such as establishing male-specific support groups or
7

offering personalized counseling, could address the unique psychological
needs of males. For example, group therapy sessions that encourage open
discussions among male peers may foster stronger support networks,
thereby reducing psychological distress. Thirdly, the findings challenged
the assumption of character strength pattern as a moderating variable,
prompting researchers to rethink and revise existing theories. This can
lead to a more accurate understanding of the complex associations be-
tween social support, character strengths and psychological distress, thus
fostering the development and enhancement of theoretical frameworks.
Then, character strength patterns were more influential in alleviating
psychological distress than social support. Therefore, intervention stra-
tegies should prioritize enhancing character strengths while also
providing appropriate social support. For example, a combined inter-
vention program might include character strength-building exercises
alongside peer support activities,27 creating a holistic approach to psy-
chological rehabilitation for AYAC. Lastly, the more pronounced impact
of character strength patterns on psychological distress among males
suggests that males might benefit more from strength-based in-
terventions. psychosocial workers could design gender-sensitive strate-
gies, emphasizing the development of character strengths for males while
considering alternative approaches for females. For females, supple-
mentary measures such as mindfulness-based stress reduction or
emotional regulation training could enhance the effectiveness of in-
terventions.53 This tailored approach ensures that both genders receive
the most appropriate support for their unique psychological profiles.

Limitations

This study has several limitations that warrant consideration. Firstly,
the sample was drawn exclusively from a single region in China, which
may limit the generalizability of the results to broader populations or
different cultural contexts. This geographic focus may also introduce
selection bias. Secondly, the use of self-reportedmeasures raises concerns
about the potential for recall bias and social desirability bias, which
could influence the accuracy of the data reported by participants.
Thirdly, the cross-sectional design restricts the ability to infer causal
associations between variables, as it captures data at only one point in
time. Future studies employing longitudinal designs would be better
suited to uncovering the causal mechanisms driving the associations
observed in this study.

Conclusions

This study revealed that character strengths among AYAC exhibited
an aggregation phenomenon, categorizing participants into three typical
patterns: LCS, MCS and HCS. Higher social support was significantly
associated with lower psychological distress, with this effect being
notably stronger in males compared to females. Importantly, while
character strength patterns did not moderate or confound the association
in either gender, higher levels of character strength patterns showed a
stronger association with lower psychological distress, particularly
among males. These findings emphasized that the critical role of both
social support and character strengths in influencing psychological
distress among AYAC. In light of the distinct character strength patterns
identified, personalized intervention strategies should be developed that
specifically target the unique needs and strengths of each group.
Tailoring interventions to enhance character strengths while leveraging
social support could effectively reduce psychological distress, particu-
larly considering the observed gender differences. Future research should
focus on implementing and evaluating such personalized interventions to
further enhance psychological well-being in AYAC.
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