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In China, most colorectal cancer patients aged 65 years and above often suffer from poor psychological 
states, including high levels of anxiety and depression, as well as low resilience, due to the disease 
and its related symptoms. Analyzing the heterogeneity of anxiety, depression, and resilience in these 
patients can help intervene timely to improve their psychological well-being and prognosis. It was a 
cross-sectional study, and participants were recruited at the Affiliated Hospital of Qingdao University. 
Latent profile analysis (LPA) was used to determine the optimal latent profile model, one-way analysis 
of variance (ANOVA) was conducted to compare the differences across each latent profile, multinomial 
logistic regression was employed to analyze the influencing factors. 221 older colorectal cancer 
patients were identified and classified as low negative emotions and high resilience (49.8%), medium 
negative emotions, low and unstable resilience (30.8%) and high negative emotions and medium 
resilience (19.4%). There were significant differences in the scores of anxiety, depression, resilience and 
social support among these patients. Multinomial logistic regression showed that age, gender, marital 
status, employment, tumor size, positive lymph nodes, degree of differentiation, and social support 
were influential in these three profiles. Three heterogeneous subgroups of anxiety, depression, and 
resilience were identified among older patients with colorectal cancer.
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HADS	� Hospital Anxiety and Depression Scale
CD-RISC	� Connor-Davidson Resilience Scale
PSSS	� Perceived Social Support Scale
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LPA	� Latent profile analysis
AIC	� Akaike information criterion
BIC	� Bayesian information criterion
aBIC	� Adjusted Bayesian information criterion
LMRT	� Lo-Mendell-Rub test
BLRT	� Bootstrap Likelihood ratio test
SD	� Standard deviation
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Colorectal cancer is the third most widespread malignant tumors globally and the second leading cause of 
cancer mortality. More than half of colorectal cancer diagnoses and approximately three-fourths of colorectal 
cancer survivors are in individuals over the age of 651,2. Older patients are typically marked by comorbidities, a 
decline in organ performance, and an increased requirement for assistance with daily activities, all of which can 
exacerbate the health outcome of colorectal cancer3.

These older patients not only face adverse outcomes but also have to contend with fears about their own 
health, resulting in the onset of the two most prevalent negative emotions, namely anxiety and depression4. 
Nonetheless, healthcare providers in China tend to prioritize cancer treatment and overlook psychological 
comorbidities5. Both the family members of these patients and the patients themselves similarly always disregard 
mental health during the treatment process6. It has been reported that elevated levels of anxiety are connected 
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to a higher risk of cancer recurrence and metastasis, as well as an increased rate of hospital readmission7,8. 
Depression is connected to reduced adherence to prescribed treatment and follow-up nursing care, immune 
deficiency, heightened inflammatory response, and lower survival outcomes in patients with common cancers9.

Resilience, a process of dynamic recalibration, is the capacity to adapt and modify one’s psychological 
distress and functioning performance when interacting with the environment10. Researchers have highlighted 
the value of resilience for colorectal cancer patients, as it can help to ease the stress caused by such a life-altering 
experience11,12. Previous studies revealed that colorectal cancer patients with high levels of resilience display 
decreased anxiety and depression13,14. Also, interventions to strengthen the resilience of colorectal cancer 
patients can help to lessen their anxiety and depression, and raise their quality of life12.

Based on the Stress Process Model15,16, we set out to explore the relationship among these three variables. 
The model points out that disease and its adverse outcomes can be considered as stressors, which, if perceived 
as a threat, may lead to psychological distress. In the treatment and recovery process of colorectal cancer, when 
confronted with unfavorable outcomes, older patients often turn to anxiety and depression as negative emotional 
coping mechanisms to defend against the stressors. Resilience, as a psychological trait, serves as a protective 
shield that assists older individuals in mitigating the detrimental effects of stress and negative emotions.

Social support is a system of family, friends, neighbors and community members who can supply psychological, 
physical, and financial aid to those with cancer during hard times17. Evidence suggests that resilience and social 
support can work together to help manage negative emotions, as the two are closely linked and social support 
can help to build resilience18. Social support is advantageous for individuals, both due to its direct influence 
and its ability to act as a buffer, protecting people from stressful life circumstances. So, social support for older 
colorectal cancer patients should be examined in order to better understand their relationships with depression, 
anxiety, and resilience.

Despite the numerous studies conducted on mental health among colorectal cancer patients4, the majority 
of previous research has focused on the variable or group level of mental health across all study participants. 
Examining the participants as an identical group, studies on mental health and its associated variables may be 
restricted in providing in-depth information. Therefore, the current state of anxiety, depression, and resilience 
in older patients with colorectal cancer is uncertain from an individual perspective.

Given this, latent profile analyses (LPA), a person-centered method, were employed to pinpoint distinct 
categories or subgroups in terms of depression, anxiety, and resilience based on individual responses to 
all measurements in this study. Most of the variables in the latent profile analysis were related to affective 
characteristics, thus social support was not included and was instead considered as an influencing factor. 
Therefore, this study aimed to (1) identify the different latent classes of depression, anxiety, resilience in older 
colorectal cancer patients by LPA, (2) investigate the factors that influence the latent classes of depression, 
anxiety, resilience in regard to demographic characteristics, clinical features, social support and provide targeted 
suggestions to enhance the psychological well-being of older patients with colorectal cancer.

Methods
Design and participants
It was a cross-sectional study, and participants were recruited at the Affiliated Hospital of Qingdao University. 
The recruitment took place 6 months after surgery between June and December 2021, using the convenience 
sampling method. colorectal cancer was diagnosed based on the criteria for stage I-III in the China Colorectal 
Cancer Diagnostic and Treatment Standard (2020 version)19. Participants were included if they were (1) aged 65 
years or above; (2) with stable diseases 6 months after radical colorectal cancer surgery; and (3) with complete 
clinical information and regular in-hospital review. They were excluded if they (1) were diagnosed with other 
cancers or malignancies; and (2) had severe mental or psychological disorders. All participants signed a written 
informed consent form. This research was approved by the Ethics Committee of the Medical Department at 
Qingdao University (No. QDU-HEC-2021153) and was conducted in strict adherence to the relevant guidelines 
and regulations.

Sample size
It is generally suggested that the sample size for multivariate statistics should be more than 10 events per 
variable20. In our study, the regression analysis included 17 observational variables, so the sample size should be 
a minimum of 170 people.

Measurements
A general information questionnaire was used to collect the sociodemographic and disease-related characteristics 
of the patients. Sociodemographic information included: age, sex, marital status, education, employment, 
medical insurance and family histories of cancer. Disease-related information included: tumor size, positive 
lymph nodes, TNM stage, degree of tumor differentiation, nerve injured, vascular cancer embolism, surgical 
procedure, chemotherapy times and radiotherapy.

Hospital anxiety and depression scale (HADS)
HADS consists of two subscales, Anxiety and Depression, with a total of 14 items, each with 7 items to assess levels 
of anxiety and depression respectively21. The total score for both subscales is 21, with scores of 0–7 indicating 
no symptoms, 8–10 indicating suspected anxiety or depression, and 11–21 indicating definite symptoms. The 
Cronbach’s α values for the anxiety and depression subscales in this study were 0.872 and 0.858 respectively, 
indicating good internal consistency of the scales.
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Connor-Davidson resilience scale (CD-RISC)
CD-RISC consists of three dimensions: tenacity (13 items), strength (8 items) and optimism (4 items), with a 
total of 25 items22. Each item is assessed using a five-level scoring system, ranging from “completely inconsistent” 
to “completely consistent,” with scores recorded as 0–4 points. The total score ranges from 0 to 100 points, with 
higher scores indicating greater resilience in the individual. The Cronbach’s α value of the scale in this study was 
0.915.

Perceived social support scale (PSSS)
PSSS was used to measure the subjective perception of social support23. It consists of three dimensions: family 
support, friend support and significant other support, with a total of 12 items and a total score ranging from 12 
to 84. Scores of 12–36 indicate a low level of perceived social support, scores of 37–60 indicate a medium level of 
perceived social support and scores of 61–84 indicate a high level of perceived social support. The Cronbach’s α 
value for this scale in this study was 0.870.

Data collection
Researchers received uniform training to ensure the consistency and standardization of the data collection 
process. All participants were informed of the study and any queries concerning the study or questionnaire were 
answered during data collection. We collected data through face-to-face interviews, as well as getting patient-
related records from the electronic healthcare system.

Statistical analysis
Latent profile analysis on anxiety, depression and resilience were conducted using Mplus 8.3 software24. To 
enable comparison and explanation, all indicators (anxiety, depression, and resilience) were converted into 
Z-scores for Latent Profile Analysis (LPA) due to the different scoring methods used for the Hospital Anxiety 
and Depression Scale (four-point Scale) and Connor-Davidson Resilience Scale (CD-RISC) (five-point scale). 
We got the optimal model by gradually increasing the number of profiles from initial (one profile) to final 
(three profiles) and comparing the fit indices between them. Akaike Information Criterion (AIC), Bayesian 
Information Criterion (BIC), and Sample Size-Adjusted BIC (aBIC) were used to assess the fitting level of 
models. Lower information criterion scores show better model fits. An entropy value was employed to indicate 
the accuracy of the latent profiles, with the value closer to 1 indicating a more accurate classification. If the value 
exceeds 0.8, the accuracy of the latent profiles is greater than 90%. The likelihood ratio test consists of the Vuong-
Lo‐Mendell‐Rubin likelihood ratio test (LMR) and the Bootstrap likelihood ratio test (BLRT). A pvalue below 
0.05 indicates that the current model outperforms the previous one25.

After the optimal number of the latent profiles was determined, other statistical description and analysis were 
performed in SPSS 26.0 software. Count variables were reported as numbers and percentages, while continuous 
variables were expressed as mean and standard deviation (SD). To examine the heterogeneity of social support, 
we conducted a one-way analysis of variance (ANOVA). In terms of anxiety, depression, and resilience, a one-
way ANOVA and a post hoc test were used to compare the differences across each latent profile. We performed 
a multinomial logistic regression analysis to determine the factors influencing the latent profiles.

Results
Common method deviation test
Using Harman’s single factor test method, an Exploratory Factor Analysis (EFA, unrotated) was conducted on all 
the measurement items. The results presented that the KMO was 0.852, the chi-square of the Bartlett spherical 
test was 6325.299 (p < 0.001), and 12 factors had characteristic roots larger than 1. The first common factor had 
a variance interpretation rate of 22.55%. The single-factor explanation variation in this study is not more than 
40%, indicating that there is no considerable common methodology bias.

Characteristics of colorectal cancer patients
A total of 221 colorectal cancer patients were recruited for this study. The patients were mostly male (67.0%) 
and married (83.3%), with an age range of 65 to 81 (70.18 ± 4.06) years. Approximately two-thirds (67.4%) 
of the participants completed a junior school or higher education. For the majority of patients, the tumor is 
of high and moderate differentiation (81.9%), with a diameter of 5 cm or less (73.8%), and no nerve damage 
(61.5%) or vascular cancer embolism (62.0%). More than half of the patients had laparoscopic surgery (57.9%) 
and radiation therapy (66.1%). The mean scores of social support, anxiety, depression and resilience, and were 
46.65 (SD = 10.42), 5.86 (SD = 4.10), 5.61 (SD = 3.95) and 54.03 (SD = 15.52), respectively. The characteristics of 
colorectal cancer patients are presented in Table 1.

Results of latent profile analysis (LPA)
Table 2 presented the fit indices for the one-to-four-profile model, and the optimal three-profile model was 
emphasized in bold. As the number of profiles increases from one to four, there is a consistent decrease in AIC, 
BIC, and aBIC. The entropy value of 0.972 is the highest of the 3-profile model. In all fitted models, the p-value of 
BLRT is consistently < 0.05, while the p-value of LMR is > 0.05 in the 4-profile model. After considering practical 
significance and interpretability, the three-profile model was determined to be the most fitting model. Table 3 
showed that the average probability for profile 1 is 91.8%, for profile 2 is 91.0%, and for profile 3 is 92.2%. It 
indicated that the results of the three latent profile models were reasonable.
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Characteristics N %

Age (Mean, SD) 70.18 4.06

Sex

Male 148 67.0

Female 73 33.0

Marital status

Married 184 83.3

Unmarried/Divorced/Widowed 37 16.7

Educational attainment

Primary school and below 72 32.6

Junior school and above 149 67.4

Employment

Retired 129 58.4

Unemployed 92 41.6

Medical insurance payment

Yes 216 97.7

No 5 2.3

Family histories of cancer

Yes 57 25.8

No 164 74.2

Tumor diameter(cm)

≤ 5 163 73.8

< 5 58 26.2

Positive lymph nodes

No 94 42.5

Yes 127 57.5

TNM stage

I 22 10.0

II 71 32.1

III 128 57.9

Degree of differentiation

High and moderate 181 81.9

Low 40 18.1

Nerve injured

Yes 85 38.5

No 136 61.5

Vascular cancer embolism

Yes 84 38.0

No 137 62.0

Surgical approach

Open abdominal surgery 93 42.1

Laparoscopic surgery 128 57.9

Chemotherapy times

0 68 30.8

1∼4 58 26.2

5∼8 95 43.0

Radiotherapy

Yes 146 66.1

No 75 33.9

Social Support (Mean, SD) 46.65 10.42

Anxiety (Mean, SD) 5.86 4.10

Depression (Mean, SD) 5.61 3.95

Resilience (Mean, SD) 54.03 15.52

Table 1.  Characteristics of colorectal cancer patients (N = 221).
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Naming of latent profile
As presented in Fig. 1, of all the items, A1 ~ A7 belong to anxiety, A8 ~ A14 belong to depression, and B1 ~ B25 
belong to resilience. There are three latent profiles on the anxiety, depression, and resilience.

Different latent profiles were classified and named based on the characteristics of the study variables. 
Profile 1 was categorized as “Low negative emotions and high resilience”. 110 patients (49.8%) had low anxiety, 
depression, and high resilience in the latent profile. Profile 2 was named “Medium negative emotions, low 
and unstable resilience”. It consisted of 68 patients (30.8%) who had moderate anxiety, depression, low and 
fluctuating resilience. Profile 3 was labeled “High negative emotions and medium resilience”. Those patients with 
high anxiety, depression, and moderate resilience were classified into the profile. The latent profile 3 included 43 
patients (19.4%).

Fig. 1.  Three-profile model and probability on study variables in z-score format.

 

Class Low negative emotions and high resilience
Medium negative emotions, low and unstable 
resilience

High 
negative 
emotions 
and 
medium 
resilience

Low negative emotions and high resilience 0.987 0.009 0.005

Medium negative emotions, low and unstable resilience 0.007 0.993 0.000

High negative emotions and medium resilience 0.006 0.007 0.987

Table 3.  Average attribution probabilities for each latent profile.

 

Profile k Likelihood AIC BIC aBIC LMR(P) LMR(P) Entropy Proportion

1 78 −12210.287 24576.574 24841.631 24594.445

2 118 −11377.511 22991.022 23392.005 23018.058 0.0014 0.0000 0.945 0.43/0.57

3 158 −11044.990 22405.981 22942.891 22442.182 0.0233 0.0000 0.972 0.31/0.50/0.19

4 198 −10868.388 22132.776 22805.612 22178.142 0.2872 0.0000 0.965 0.30/0.16/0.40/0.14

Table 2.  Latent profile analysis for model fit indices. Note: k = free parameters; AIC = Akaike information 
criterion; BIC = Bayesian information criterion; aBIC = adjusted BIC; LMRT = Lo-Mendell-Rub test; BLRT 
= Bootstrap Likelihood ratio test.
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Comparison of anxiety, depression and resilience of colorectal cancer patients with different 
latent profiles
The comparison of anxiety, depression and resilience of patients with different latent profile between each latent 
profile is shown in Table 4. The analysis results showed that there were significant differences (p < 0.001) in 
the scores of anxiety, depression and resilience of patients between the three latent profiles. The post hoc test 
revealed that the scores for anxiety and depression in profile 1 were significantly lower than those of the patients 
in the other two profiles (p < 0.001). In addition, profile 1 scored significantly higher than the other profiles in 
terms of resilience (p < 0.001).

Comparison of social support of colorectal cancer patients with different latent profile
A one-way ANOVA was used to compare the scores of the total and each dimension of the Perceived Social 
Support Scale among patients with three latent profiles. The results showed that the total scores and scores of the 
dimension of friend support were significantly different among patients with different latent profiles (p < 0.01). 
There were no significant differences in the dimensions of family and significant other support (p > 0.05). The 
results and details were shown in Table 5.

Influences of factors on the latent profiles
A multinomial logistic regression analysis was performed to discover the influence of patients’ sociodemographic 
and disease-related characteristics and social support on different latent profiles. High negative emotions and 
medium resilience (profile 3) served as the reference group. Compared to Profile 3, gender (OR = 22.239, p < 
0.001), age (OR = 1.172, p = 0.028), tumor diameter (OR = 3.337, p = 0.025), positive lymph nodes (OR = 31.402, 
p = 0.026) and the scores for social support (OR = 1.106, p < 0.001) were seen to be significant in profile 1. Males 
(OR = 10.222, p < 0.001), married (OR = 0.064, p = 0.005) individuals, and those with a tumor diameter of 5 cm 
or less (OR = 3.426, p = 0.030) were found to have a higher likelihood of belonging to profile 2and the scores for 
social support were found to be significant (OR = 1.083, p = 0.009), when compared to profile 3. These results 
are shown in Table 6.

Discussion
To explore the heterogeneity of psychological symptoms experienced by older colorectal cancer patients, a latent 
model of anxiety, depression, and resilience was examined. Three profiles were finally identified: the low negative 
emotions and high resilience (Profile 1), the medium negative emotions with low and unstable resilience (Profile 
2), and the high negative emotions and medium resilience (Profile 3).

The 49.8% of patients were classified as profile 1 (low negative emotions and high resilience), which had 
low levels of anxiety and depression and high levels of resilience. Regarding anxiety and depression, the scores 
for each item were the lowest among the three profiles. Concerning resilience, the scores for almost all items 
were the highest, except for items B9 (I feel that I can handle many things at a time) and B11 (I seldom wonder 
what the point of it all is), which showed lower scores. It is possible that the issue stems from older individuals 
experiencing adverse symptoms of diseases, leading to a decline in their functional independence26,27. As a 
result, they may develop a physical and psychological dependence and a lack of confidence in their abilities.

The 30.8% of patients were categorized as profile 2 (medium negative emotions with low and unstable 
resilience), which had medium levels of anxiety and depression, and low and unstable resilience. The scores for 
each item fell in the medium range for anxiety and depression across the three profiles. With regards to resilience, 
the scores for almost all items were the lowest, except for items B9 and B11, which showed the highest scores. It 
indicates that patients with colorectal cancer in this group have clear goals and a strong ability to self-regulate28.

Low negative emotions and 
high resilience

Medium negative emotions, low and 
unstable resilience

High negative emotions and 
medium resilience F p

Family support 21.49 ± 5.53 19.55 ± 5.70 20.51 ± 4.00 2.798 0.063

Friend support 12.00 ± 5.55 10.22 ± 5.02 8.63 ± 4.49 7.101 0.001

Significant other support 15.54 ± 5.57 15.01 ± 5.29 14.37 ± 6.11 0.698 0.499

Social support 49.03 ± 9.58 44.79 ± 11.41 43.51 ± 9.60 6.168 0.002

Table 5.  Comparison of social support for each latent profile.

 

Low negative 
emotions and high 
resilience

Medium negative 
emotions, low and 
unstable resilience

High negative emotions 
and medium resilience F P LSD

Anxiety 3.67 ± 2.47 5.26 ± 2.20 12.42 ± 2.74 200.320*** < 0.001 1 < 2 
< 3

Depression 3.47 ± 2.40 5.15 ± 2.53 11.79 ± 2.32 183.758*** < 0.001 1 < 2 
< 3

Resilience 66.07 ± 8.09 39.81 ± 9.21 45.70 ± 13.34 175.523*** < 0.001 2 < 3 
< 1

Table 4.  Comparison of anxiety, depression and resilience with each latent profile.
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The 19.4% of patients were sorted into profile 3 (high negative emotions and medium resilience), which had 
high levels of anxiety and depression and medium levels of resilience. In terms of anxiety and depression, the 
scores for each item were the highest among the three profiles. Resilience scores across all three profiles were in 
the medium range. Among these three groups, the patients in this group face the highest threat. Their levels of 
anxiety and depression were substantially higher than those of the other two groups. Given that these patients 
are confronted with such a dangerous situation, it is vital to conduct targeted psychological prevention and 
treatment in order to decrease the prevalence of anxiety and depression.

The results of a one-way ANOVA showed that the scores for anxiety, depression, and resilience were 
significantly different among the three latent profiles, suggesting a variation in psychological symptoms of older 
colorectal cancer patients. The patients belonging to profile 1 had a low level of anxiety and depression, whereas 
they had a high level of resilience. Those in this profile with minor emotional distress and a good psychological 
trait can preserve their mental health and quality of life, thus enabling them to face their disease and adverse 
outcomes with composure29. The patients belonging to profile 2 had a medium level of anxiety and depression, 
while they had a low and unstable level of resilience. It may be concluded that patients in this profile have 
maladaptive resilience, which results in their negative emotions rising rapidly. Previous studies have found that 
cancer survivors with weaker resilience usually experience stronger psychological distress, which is similar to 
the findings of this research30. The patients belonging to profile 3 had a high level of anxiety and depression, 
while they had a moderate level of resilience. Despite having medium resilience, the anxiety and depression 

Variables

High negative emotions and 
medium resilience (ref) VS Low 
negative emotions and high 
resilience

High negative emotions and 
medium resilience (ref) VS 
Medium negative emotions, low 
and unstable resilience

Medium negative emotions, 
low and unstable resilience 
(ref) VS Low negative 
emotions and high 
resilience

OR (95%Cl) p OR (95%Cl) p OR (95%Cl) p

Age 1.172(1.018 ~ 1.350) 0.028 1.125(0.972 ~ 1.302) 0.114 1.042(0.950 ~ 1.142) 0.381

Sex

Male 22.239(6.843 ~ 72.269) < 0.001 10.222(3.059 ~ 34.164) < 0.001 2.176(0.923 ~ 5.126) 0.075

Marital status

Married 0.264(0.036 ~ 1.915) 0.188 0.064(0.009 ~ 0.438) 0.005 4.111(1.359 ~ 12.439) 0.012

Educational attainment

Primary school and below 2.235(0.518 ~ 9.644) 0.281 2.259(0.523 ~ 9.763) 0.275 0.990(0.359 ~ 2.725) 0.990

Employment

Retired 1.127(0.281 ~ 4.515) 0.866 0.379(0.091 ~ 1.578) 0.182 2.978(1.066 ~ 8.139) 0.037

Medical insurance payment

No 0.667(0.043 ~ 10.389) 0.772 0.562(0.037 ~ 8.616) 0.679 1.186(0.135 ~ 10.398) 0.878

Family histories of cancer

No 2.042(0.696 ~ 5.988) 0.194 1.214(0.388 ~ 3.805) 0.739 1.681(0.721 ~ 3.922) 0.229

Tumor diameter(cm)

≤ 5 3.337(1.161 ~ 9.595) 0.025 3.426(1.125 ~ 10.435) 0.030 0.974(0.423 ~ 2.245) 0.951

Positive lymph nodes

No 31.402(1.516 ~ 650.369) 0.026 17.714(0.635 ~ 494.157) 0.091 1.773(0.213 ~ 14.754) 0.596

TNM stage

I 0.457(0.009 ~ 23.006) 0.695 1.069(0.017 ~ 68.234) 0.975 0.427(0.042 ~ 4.375) 0.474

II 0.109(0.006 ~ 2.171) 0.147 0.184(0.007 ~ 5.054) 0.317 0.594(0.069 ~ 5.086) 0.634

Degree of differentiation

High and moderate 0.862(0.269 ~ 2.755) 0.802 3.173(0.835 ~ 12.056) 0.090 0.272(0.091 ~ 0.814) 0.020

Nerve injured

No 0.625(0.228 ~ 1.715) 0.362 0.746(0.263 ~ 2.119) 0.583 0.838(0.397 ~ 1.767) 0.642

Vascular cancer embolism

No 0.547(0.205 ~ 1.455) 0.226 0.456(0.164 ~ 1.268) 0.133 1.198(0.565 ~ 2.541) 0.638

Surgical approach

Open abdominal surgery 0.693(0.260 ~ 1.847) 0.464 0.917(0.334 ~ 2.514) 0.866 0.756(0.366 ~ 1.560) 0.449

Chemotherapy times

0 1.387(0.417 ~ 4.617) 0.594 0.674(0.190 ~ 2.390) 0.542 2.057(0.815 ~ 5.190) 0.127

1~4 0.953(0.278 ~ 3.307) 0.946 0.592(0.163 ~ 2.148) 0.425 1.618(0.646 ~ 4.054) 0.305

Radiotherapy

No 0.914(0.297 ~ 2.817) 0.876 0.877(0.274 ~ 2.808) 0.825 1.043(0.479 ~ 2.270) 0.916

Social Support 1.106(1.044 ~ 1.173) < 0.001 1.083(1.020 ~ 1.149) 0.009 1.186(0.135 ~ 10.398) 0.878

Table 6.  Multinomial regression analysis for the latent profiles.
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levels of these patients were the highest. Numerous researchers believe that resilience is a protective factor for 
colorectal cancer patients in dealing with psychological stress13,31, yet this does not mean that these patients are 
not affected by negative emotions. A previous study has discovered that high levels of anxiety among female 
patients with breast cancer can diminish their resilience to moderate and alleviate pain related to the cancer in 
clinical settings32. This could be attributed to the fact that the nature of resilience is to improve the adaptation of 
those with sound mental health.

There were significant differences in the social support scores across the three profiles. The scores of the 
low negative emotions and high resilience profile were significantly higher than the other two profiles. These 
findings are consistent with previous studies that have shown that social support can decrease negative emotions 
and improve resilience18,33,34. In terms of each dimension, friend support was the only dimension that showed 
a significant difference, while the others did not. Similarly, the scores for the dimension of friend support were 
the highest in the low negative emotions and high resilience profiles. Previous studies have given a satisfactory 
explanation. Colorectal cancer patients may have difficulty adapting to the postoperative conditions after surgery, 
such as wearing a stoma35. This situation may destabilize one’s self-awareness and physical image, potentially 
causing feelings of inferiority and disrupting close relationships with friends36. We can therefore conclude that it 
has caused a lack of support from friends of colorectal cancer patients.

In this study, age, gender, marital status, employment, tumor size, positive lymph nodes, degree of 
differentiation and social support were identified as influential factors in older adults with colorectal cancer.

Admittedly, social support is a major factor in influencing the mental health of colorectal cancer patients37. 
Studies have shown that social support can decrease psychological distress and promote resilience in patients 
with colorectal cancer18,38. Age is a significant protector for colorectal cancer patients from emotional distress. 
Patients with colorectal cancer in profile 1 (70.71 ± 4.36) were older than those in profile 3 (68.72 ± 3.20). This 
finding is consistent with existing research that has reported that the anxiety levels of older individuals can be 
lower when compared to those of younger individuals39. This is because cancer and its related issues have only 
a minor effect on their lives40. Unlike young people, they don’t have to stress over their job situation, financial 
situation, or family responsibilities41–43. Moreover, they have more effective emotional regulation strategies and 
a reduced desire to dictate the trajectory of their lives44. In addition, the multinomial regression analysis revealed 
that male gender could be a protective factor for colorectal cancer patients against poor psychological conditions. 
Evidence from prior research has shown the same perspective. Dr. Cohen and colleagues has reported that 
female colorectal cancer patients have a lower resilience score compared to males13. A study also discovered that 
females are more likely to experience anxiety and depression than males45. Being married can act as a shield 
against negative emotions for colorectal cancer patients. Reese et al. reported that the intimate relationship of 
partners could buffer emotional issues and depressive symptoms in colorectal cancer patients46. The results also 
showed that survivors of colorectal cancer who are employed generally have positive psychological condition. A 
study found that employment has been shown to promote social connections and enable individuals to engage 
more with their surroundings47. This friendly contact with the environment improves better mental health for 
this group of patients. With respect to disease-related characteristics, it has been reported that a tumor size of 
≥ 5 cm is a risk factor for a poor prognosis in colorectal cancer48,49.Thus, we speculated that the unfavorable 
prognosis of colorectal cancer could cause negative emotions and weaken resilience. Positive lymph nodes may 
have an impact on the psychological condition of colorectal cancer patients. A study has reported that colorectal 
cancer with adverse histological features may lead to poorer clinical outcomes for patients50. At the same time, 
a systematic review has also confirmed that patients’ poor clinical features can influence their emotions4. The 
higher the degree of differentiation, the lower the likelihood of experiencing a poor psychological condition, 
which is similar to prior research48,51. Highly differentiated cancer is less malignant and has a more favorable 
prognosis. It indicates that these patients have a better chance of recovery, and as a result, their mental health is 
relatively good.

Therefore, we believe that managing psychological issues and strengthening resilience are equally important 
for those who are suffering from or have gone through serious diseases and adverse outcomes4. Based on the 
different profile characteristics of elderly colorectal cancer patients, we should implement targeted intervention 
strategies. For patients with the “low negative emotions and high resilience” profile, it is crucial to maintain their 
current psychological well-being. A randomized controlled trial assessing the effects of peer support on cancer 
survivors demonstrated that a peer support-exercise model has long-term potential to reduce comorbidities, 
improve physical and mental health, and significantly alleviate the disease burden of cancer survivors over 
12 months52. For patients characterized by “medium negative emotions with low and unstable resilience,” 
enhancing resilience and further reducing negative emotions are crucial. A single-blind randomized controlled 
trial involving 120 cancer patients demonstrated that a mindfulness-based stress reduction program combined 
with music therapy led to decreased stress and depressive symptoms, as well as enhanced mental health53. 
Furthermore, findings from a quasi-experimental study investigating the impact of mindfulness-based stress 
reduction interventions on resilience and life expectancy in patients with gastrointestinal cancer indicated that 
such interventions, particularly focusing on relaxation techniques like meditation, effectively boosted resilience 
and life expectancy in this patient population, thereby enhancing overall resilience levels54. Finally, for patients 
with the profile of “high negative emotions and medium resilience”, the focus is on reducing negative emotions 
while simultaneously enhancing resilience. A meta-analysis on cognitive behavioral therapy for anxiety and 
depression in cancer survivors demonstrated significant improvements in depression and anxiety scores, with 
sustained benefits observed up to six months post-treatment55. A systematic review and network meta-analysis 
comparing interventions for enhancing resilience in cancer patients identified attention and interpretive therapy 
as the most effective among 12 interventions for bolstering mental resilience56. Cognitive intervention and 
positive psychological intervention were also found to be beneficial for enhancing mental resilience in cancer 
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patients. Medical personnel should be attentive to the mental health of patients and offer psychological assistance 
so that they can make a good recovery and achieve an optimal quality of life57,58.

Limitations
Several limitations should be considered. Firstly, this study examined older colorectal cancer patients 
from one hospital through convenient sampling, which may have caused regional bias and limited sample 
representativeness; thus, it would be beneficial to sample from a broader range in future studies. Secondly, all 
measurements in this study are self-reported, which may introduce measurement bias. So, it is advisable for future 
research to include more objective measurement methods. Thirdly, due to study restrictions, some key influences 
such as self-efficacy, coping strategies, and collective resilience (community support or cultural resilience) 
and some moderators such as personality traits (neuroticism, openness, conscientiousness, extraversion, and 
agreeableness) were also not considered. These variables should be taken into account in upcoming research. 
Fourthly, this cross-sectional study demonstrated the correlation among depression, anxiety, mental resilience, 
and social support in elderly colorectal cancer patients. However, it did not establish causation between these 
variables. It remains uncertain whether higher social support leads to greater resilience or if stronger resilience 
results in increased social support. Subsequent longitudinal studies are needed to investigate the causal link 
between these factors.

Conclusion
There exists heterogeneity in depression, anxiety, and resilience among older colorectal cancer patients. We 
found three profiles, including “low negative emotions and high resilience”, “medium negative emotions, low 
and unstable resilience”, and “high negative emotions and medium resilience”. The social support in low negative 
emotions and high resilience group scored higher than that in “medium negative emotions, low and unstable 
resilience”, and “high negative emotions and medium resilience” groups. In order to reduce the level of negative 
emotion and elevate resilience in older colorectal cancer patients, medical staff should comprehend their 
individual characteristics and provide more targeted interventions aimed at maintaining their mental health.

Data availability
The data that support the findings of this study are available from the authors but restrictions apply to the availa-
bility of these data, which were used under license from the Qingdao University, and so are not publicly available. 
Data are, however, available from the authors upon reasonable request.
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