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Background: Social avoidance plays an important role in influencing quality of life among patients with breast cancer. Social avoidance behaviors change with treatment periods. However, the trajectory patterns and the predictive factors have not been fully studied.

Objective: This study examined the growth trajectory of social avoidance and its predictors in patients with breast cancer.

Materials and methods: A total of 176 patients with breast cancer in a university hospital in Shaanxi Province, China, were followed up four times over 6 months following surgery, and data from the final 144 patients were analyzed. The growth mixed model (GMM) was used to identify the trajectory categories, and the predictive factors of the trajectory types were analyzed by logistic regression.

Results: The best-fit growth mixture modeling revealed three class models: persistent high social avoidance group (Class 1), social avoidance increased first and then decreased group (Class 2), and no social avoidance group (Class 3), accounting for 13.89, 31.94, and 54.17% of patients, respectively. Single-factor analysis showed that family income per capita, residence, and temperament type were related to the social avoidance trajectory. Logistic regression analysis showed that only temperament type was an independent predictor of the social avoidance trajectory, and patients with melancholia were more likely to have persistent high social avoidance.

Conclusion: Our study proved the heterogeneity of social avoidance behaviors and the influencing effect of temperament type on the development of social avoidance behaviors in Chinese patients with breast cancer. Health professionals should pay more attention to patients who are at higher risk of developing a persistent social avoidance pattern and provide target interventions.
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Introduction

Breast cancer is the most common cancer among women worldwide (1). With the improvement of early diagnosis and treatment, the 5-year relative survival rate of breast cancer patients has been increasing continuously, up to 90% (2). Longer survival times put higher demands on patients’ physiological and psychological considerations both during and after treatment (3), and consolidation of treatment effects and improvement of posttreatment well-being have become urgent issues in breast cancer patients. However, the treatment of breast cancer surgery creates psychological distress, such as negative emotions, distorted self-image, repressed sexual behavior, and the generation of low self-esteem (4). In addition, mastectomy and the loss of femininity make patients feel unconfident and discriminated against (5), and they often adopt negative coping styles in social interactions, leading to the emergence of social avoidance problems (6–8). Therefore, as an irrefutable fact, breast cancer patients have a high risk of social avoidance (7).

Social avoidance is defined as the avoidance of interaction, conversation, or contact with another person for any reason, including actual avoidance behavior and avoidance tendencies (9). Social avoidance is a serious threat to the mental health of patients and a burden to society (10). In addition, patients with breast cancer, especially young patients with breast cancer (11), pay more attention to appearance changes, after the acute survival period (the period of cancer diagnosis and treatment); later, the whole survival period will present a series of social problems, such as career choice, marriage, and social interaction (12). However, due to existing or potential health problems, patients with breast cancer are often in a weak or passive position in social interactions (13). According to DSM-5 (14), as one of the core symptoms in schizoid personality disorder and avoidant personality disorder, social avoidance has been shown to predict the transition to psychosis and usually occurs before other symptoms (15, 16). However, researchers have mainly focused on pathology, ignoring the social avoidance caused by disease (17). In addition, translational research on the social avoidance of human beings has been largely ignored due to difficulties in scheduling ecologically valid social threats in the laboratory (18). Therefore, paying attention to the social avoidance problems of patients with breast cancer is of significance for improving their quality of life and helping them reintegrate into society.

Social avoidance in patients with breast cancer seriously affects their psychological experience and quality of life. Furthermore, research has shown that social avoidance by breast cancer patients is in the process of development (19). For most patients, breast cancer diagnosis is a traumatic event and usually induces symptoms of stress disorders such as avoidance or fear at the beginning (19, 20). Individuals exposed to traumatic events may experience posttraumatic stress (PTS) and posttraumatic growth (PTG) over time (21). PTS symptoms consist of intrusive thoughts, hypervigilance, and mood changes, and persistent symptoms may eventually lead to posttraumatic stress disorder (PTSD) (22) and represents function adjustment beyond the prevent level (23). Therefore, PTS may lead to or aggravate social avoidance behaviors as a manifestation of stress disorder in breast cancer patients over time. PTG refers to positive psychological and behavioral changes that occur after a traumatic event (24). PTG may prevent or reduce social avoidance behavior in patients with breast cancer over time. Although seemingly incompatible, PTS and PTG often occur simultaneously in patients with breast cancer (25). However, the occurrence of PTS and PTG after trauma may be influenced by many factors, such as sociodemographic factors, disease-related factors, and personality traits (26). Therefore, based on the development theory of PTS and PTG, we hypothesized that social avoidance behavior in different patients with breast cancer may develop different trajectories over time.

As a significant impact on the development of posttraumatic psychopathology (27), personality is a set of traits and styles that reflect persistent differences between an individual and the “standard normal person” in the social environment (28). As one of the remarkable achievements of personality research, the Eysenck personality model constructs a pyramid structure to describe the construction of personality associated with specific reactions, habitual reactions, traits, and dimensions (29). In this model, personality is a combination of three dimensions: neuroticism, extroversion, and psychoticism. Previous studies related to personality and psychopathology have shown that high extraversion significantly predicts high PTG, while low neuroticism significantly predicts low PTS (30, 31). Personality traits also provide a basis for different posttraumatic appearances of breast cancer patients through the diathesis-stress model. Patients with high neuroticism pay too much attention to their own feelings and are prone to depression and avoidance in the face of difficulty, while patients with high extroversion tend to achieve PTG and bravely face social interactions. As the core of personality, temperament is relatively stable and can predict psychological problems that have not occurred yet. Hassan and Schmidt (32) proposed the possibility that temperament types can predict trajectories of avoidance in preschoolers. Can temperament types influence the development trajectory of social avoidance in patients with breast cancer? We have explored this in the present study.

Previous research on social avoidance among patients with breast cancer has two major shortcomings. First, most of the studies were mainly cross-sectional, and such research methods can hardly reflect the trajectory of changes in social avoidance in patients with breast cancer. Second, previous studies on posttraumatic changes have tended to treat patients’ psychological states as uniformly distributed, ignoring the issue of individual differences (33, 34). Therefore, there is an urgent need for a new approach to address the shortcomings in previous studies, and the growth mixture model (GMM) offers a promising approach to address these deficiencies. First, GMM is a common statistical method that groups heterogeneous populations according to their development trajectories (35, 36); second, GMM can provide methods to identify which subset of a variable based on the trajectory distinction is more susceptible to the influence of another variable and to clarify the non-linear relationship between these variables (37); third, the superiority of GMM over other statistical methods has been confirmed by simulation studies, such as latent class growth analysis and latent class analysis (38–40). Given previous studies on the effects of interventions on social avoidance, increasing the understanding of social avoidance trajectories and providing targeted interventions are critical for early intervention and prognostic outcomes (41, 42). Therefore, we explored the developmental trajectory of social avoidance in patients with breast cancer based on GMM and analyzed the relationship among the developmental trajectory of social avoidance, sociodemographic factors, disease-related factors, and temperament type. Finally, our study can provide a theoretical reference for targeted interventions for social avoidance in patients with breast cancer and has important implications for the physical and psychological rehabilitation of breast cancer patients.



Materials and methods


Participants

In this study, convenience sampling was used to choose breast cancer patients who had undergone surgery in a grade III, Class A hospital in Xi’an, Shaanxi Province, from June 2021 to April 2022. The inclusion criteria were as follows: (a) female inpatients; (b) aged 18–60 years old; (c) diagnosed with breast cancer by pathological puncture biopsy and scheduled for surgery; and (d) conscious, without cognitive dysfunction, psychiatric disorders or communication disorder, who provided their informed consent and volunteered to participate in the study. The sample was excluded twice in this study, once at the initial survey, using the baseline exclusion criteria, and a second time during follow-up, using the follow-up exclusion criteria. The baseline exclusion criteria were as follows: (a) recurrence of breast cancer during treatment; (b) other serious concomitant diseases, such as other cancers and cardiopulmonary insufficiency; and (c) distant metastasis that had occurred at the time of diagnosis. The follow-up exclusion criteria were as follows: (a) metastasis occurring during follow-up; and (b) failure to follow-up via telephone on three consecutive occasions. The research followed the ethical principles of the Declaration of Helsinki, and ethical approval (KY20192117-F-1) was obtained by the Ethics Committee of the First Affiliated Hospital of the Fourth Military Medical University. All patients signed informed consent forms.

This prospective study investigated eligible breast cancer patients at four time points. The calculation of the sample size refers to the table used for sample size estimation in the design of single-group repeated measurements (43). Four measurements per patient were selected with a mean correlation coefficient of r = 0.5, f = 0.14 (weak effect), α = 0.05, and a sample size of 142 patients was required under conditions that ensured 1 − β = 0.8.



Measures


The demographic and clinical questionnaire

The researchers designed the demographic and clinical questionnaire and included two parts: sociodemographic and clinical information. It included age, educational level, occupation, marital status, family monthly income per capita, radiotherapy and chemotherapy, operation method and temperament type.



The Chinese version of the Eysenck personality questionnaire short form

The questionnaire was developed by Eysenck and Eysenck (44) and introduced in China in 2000 by Qian et al. (45); it mainly includes the neuroticism subscale, extraversion subscale, lie detection subscale and psychoticism subscale, each with 12 items for a total of 48 items. In this study, temperament types were classified according to neuroticism subscale and extroversion subscale. The scoring of each subscale was scored with “Yes” (0) or “No” (1), and the subscale ranged from 0 to 12. Lower total scores in each category indicated a higher degree of extraversion and neuroticism. The main method was to take the outward type as the transverse axis and neuroticism as the longitudinal axis, which then forms four quadrants. According to the scores, the patients were divided into four major temperament types: high extraversion and low neuroticism (sanguineous), high extraversion and high neuroticism (choleric), low extraversion and low neuroticism (lymphatic), and low extraversion and high neuroticism (melancholic). The Cronbach’s α coefficients of the subscales used in this study were 0.75 and 0.77 (45), respectively. It was proven that the scale had good reliability.



The Chinese version of social avoidance and distress scale

The scale was developed by Watson and Friend (46) and introduced in China in 1999 by Wang et al. (47), including a social avoidance subscale and a social distress subscale. In this study, social avoidance was assessed according to the social avoidance subscale. For the social avoidance subscale (including 14 items), patients responded with “Yes” (0) or “No” (1), and the subscale ranged from 0 to 14. A score of ≥ 7 indicates social avoidance; the higher the score is, the more likely the patients are to avoid social interactions. The Cronbach’s α coefficient of this subscale is 0.834 (48), indicating good reliability.




Procedure

This prospective study investigated eligible breast cancer patients at four time points: before surgery (wave 1), 1 month after surgery (wave 2), 3 months after surgery (wave 3), and 6 months after surgery (wave 4). The researchers first conducted a semistructured interview with patients who met the inclusion criteria, established a good relationship, and informed them of the purpose of the study and follow-up arrangements. After the patients provided informed consent, the researchers collected the baseline data. After discharge, patients were followed up regularly according to plan. At the same time, to ensure the accuracy and reliability of the data, follow-up appointments were fixed within 1 week during the follow-up period, and the follow-up timepoints were 9:00–11:00 or 16:00–18:00. A total of 176 patients were included in this study. Of the 176 eligible patients recruited, all gave informed consent, and ultimately 144 (response rate: 81.82%) patients completed all follow-ups, 5 (2.84%) had a postoperative recurrence, 13 (7.39%) clearly expressed no interest in continuing the study, and 14 (7.95%) were lost to follow-up because of loss of contact.



Statistical analyses

The data were analyzed using SPSS 25.0 and Mplus 8.3 software. We used the method of full information maximum likelihood to handle missing data. First, when the model was constructed, the unconditioned latent class growth model (LCGM) and GMM were used to judge the trajectory categories with Mplus 8.3 software, and LCGM is a special form of GMM. The baseline model is a single-category model, setting the variance within the category to 0, increasing the number of categories in the model one by one, and then comparing the fitting indexes between the models. The optimal model is determined by combining the practical significance and statistical indices (49). Fit indicators include the akaike information criterion (AIC), bayesian information criterion (BIC), adjusted BIC (aBIC), entropy, likelihood ratio test (LRT), and bootstrapped likelihood ratio test (BLRT). The smaller the AIC, BIC, and aBIC values are, the better the model fit. Entropy represents the accuracy of classification, and the higher the entropy value is, the more accurate the classification. LRT and BLRT are commonly used to compare fit differences between K-1 and K-category models, with P < 0.05 indicating that the K-category model is superior to the K-1-category model. The category to which an individual belongs is then determined based on a posterior probability. Second, according to the fitting results of the individual category model, the above indexes were comprehensively evaluated, the best fitting model was selected, and the patients were divided into different categories. Then, SPSS 25.0 was used for analysis. Data that followed a normal distribution were expressed as the mean and standard deviation, and analysis of variance was used to compare multiple groups. Count data were expressed by frequency and constituent ratio, and the chi-square test was used to compare multiple groups. Finally, logistic regression analysis was used to explore the influence of social demography, disease-related data and temperament types on the class of social avoidance. There was a significant difference at P < 0.05.




Results


Descriptive statistics

A total of 144 cases of breast cancer were included in this study. All of them were female, aged 21–60 (42.67 ± 13.84), 93.75% were married, 36.11% had a junior high school education or less, 44.44% of the patients had a monthly income of less than 3000 yuan, 34.72% were unemployed, 31.94% of them lived in rural areas, 82.64% of them had experienced chemotherapy, 59.72% of them had experienced radiotherapy, 59.72% of the patients underwent a radical mastectomy, and 20.83% of the patients were choleric.



Identification of the trajectories of social avoidance in patients with breast cancer

Taking the social avoidance score of patients with breast cancer at four time points as an observation index, data from 144 patients were included in the model analysis. First, LCGM was used and set as the free estimation of the time parameter, and 1∼5 categories were extracted in turn. When the number of potential classes increased from 1 to 5, AIC, BIC, and aBIC all decreased. However, when the number of categories increased from 3 to 4, entropy decreased, and LRT and BLRT became insignificant, suggesting that the best fit was to retain three categories. To further judge the optimal model, the model is set to GMM, the model of Category 2∼5 has good fit, AIC, BIC, aBIC values are less than the values of LCGM, suggesting that the model was optimized, but the entropy decreased, LRT and BLRT values were not significant when extracting 4 and 5 categories. Based on the above information, combined with the theoretical background of social avoidance trajectories, the classification probability of the model and the interpretability of the results, the three categories of LCGM were retained. The results of model fitting are shown in Table 1.


TABLE 1    The results of model fitting (n = 144).

[image: Table 1]

Each class was named according to its social avoidance score and changing trend. Class 1 (13.89%) had consistently higher scores, but the mean change was not significant throughout the follow-up period (P = 0.163). Therefore, class 1 was named the “persistent high social avoidance group.” In Class 2 (31.94%), the scores increased and then decreased (P < 0.001), so this group was named “social avoidance increased first and then decreased group.” The score of Class 3 (54.17%) was the lowest, and all classes were below 7 points; the scores decreased continuously during follow-up (P < 0.001), and this group was named “no social avoidance group.” The three trajectories of social avoidance from the model fit are shown in Figure 1.


[image: image]

FIGURE 1
Three classes of growth trajectory of social avoidance.




Single factor analysis of influencing factors of social avoidance trajectories in patients with breast cancer

Single factor analysis was used to identify the possible predictive factors according to the different categories determined by LCGM, with P < 0.05 indicating a significant difference. The general data and temperament type were included in the single factor analysis. The results showed that the family monthly income per capita (RMB) (X2 = 10.545, P = 0.032), residence (X2 = 8.433, P = 0.015) and temperament type (X2 = 41.542, P < 0.001) were significantly different among the three groups. The mean ages of the three groups were 44.85 ± 7.343, 48.26 ± 8.296, 46.12 ± 8.688, and F = 1.262, respectively (P = 0.188), and there was no significant difference among the three groups. The difference between the other variables was not significant. The results are shown in Table 2.


TABLE 2    Single-factor analysis of influencing factors of social avoidance trajectories (n = 144).

[image: Table 2]



Logistic regression analysis of influencing factors of social avoidance trajectory categories in patients with breast cancer

The social avoidance trajectories of patients with breast cancer determined by LCGM were used as the dependent variable, and Class 3 was used as the control group. The independent variables were assigned as follows: family monthly income per capita (RMB): 0 = “<3000,” 1 = “3000∼5000,” 2 = “>5000”; place of residence: 0 = “urban area,” 1 = “rural area”; temperament type: 0 = “choleric,” 1 = “sanguineous,” 2 = “melancholic,” 3 = “lymphatic.” Logistic regression analysis of social avoidance trajectory categories in patients with breast cancer is shown in Table 3.


TABLE 3    Logistic regression analysis of social avoidance trajectory categories in patients with breast cancer (n = 144).

[image: Table 3]




Discussion


There were different trajectories of social avoidance in patients with breast cancer

This study identified three different trajectories of social avoidance in breast cancer patients based on the GMM, namely, Class 1: “Persistent high social avoidance group,” Class 2: “Social avoidance first increases and then decreases group,” and Class 3: “No social avoidance group,” accounting for 13.89, 31.94, and 54.17% of patients, respectively, proving the development theory of PTS and PTG.

The proportion of Class 1 was 13.89%, in which patients were in a state of high social avoidance for a long time. This is similar to previous longitudinal studies of negative emotions in breast cancer patients. A study such as Henselmans’s et al. (50) found that 15.2% of patients were in the group with persistently high levels of mental distress. Kant et al. (51) also found that 11.3% of patients were in the group with persistently high anxiety levels. This study also confirms Dorsett’s (52) recovery trajectory theory that negative emotions and negative behaviors persist in a small number of patients. Patients who persist in a negative state are more likely to adopt passive coping styles such as yield and avoidance (53), which may hinder them from returning to society. Moreover, a previous study (54) showed that patients with severe social avoidance have a significant decline in learning, social and work social skills, which has a serious impact on patients’ return to society and places a heavy burden on families and society. Therefore, these patients are also the clinical key observation object, and medical staff need to recognize and pay close attention to them. The proportion of Class 2 was 31.96%. This may be because some patients do not have impaired baseline bodily integrity and because physical disability increases feelings of inferiority and stigma after surgery progresses (55), which also leads to social withdrawal, social avoidance, and even social phobia (56). This is consistent with the findings of Xu et al. (7), who found that breast cancer patients experience severe social withdrawal and distress during the acute survival period, especially after mastectomy.

We found that approximately half of all breast cancer patients experience social avoidance, which suggests that breast cancer patients have a high risk of social avoidance. Therefore, medical staff should pay attention to the early identification of patients with social avoidance and provide group therapy using guided imagery and education to reshape their body image (57).



Melancholic temperament can predict the trajectories of social avoidance in patients with breast cancer

This study found that compared to patients with other temperament types, patients with melancholic temperament had worse mental health and were more likely to have persistent social avoidance, confirming the previous hypothesis. This is similar to the results of a longitudinal study (58) showing that individuals with melancholia are more likely to have a more persistent depressive mood. Previous research (59) has found that the structure and content of individuals’ social networks is partly due to their personality traits. According to the theory of personality traits (60), extroverts tend to be more communicative and sociable, tend to share their experiences with family and friends, and handle emotions better by seeking social support (61). Individuals with low neuroticism tend to view negative events more rationally and calmly (62). Therefore, patients with low neuroticism may view their illness and treatment side effects more calmly. Melancholic temperament belongs to low extraversion and high neuroticism, and this type of patient may be more withdrawn and negative. In addition, according to the theory of temperament (63). Choleric people are excitable and enthusiastic and are good at socializing, but they are often impulsive and irritable mood. Sanguineous people are often warm, lively, compassionate, and sociable, but they can be easily distracted and careless. Lymphatic people are emotionally stable, rational, and thoughtful. Melancholic people are generally withdrawn, less social, more emotional, delicate and sensitive. Melancholis often leads to emotional instability in the face of stress when a pessimistic mood is more likely to appear, and the individual is unable to adjust his or her state of mind in time, resulting in an adverse prognosis (58). Therefore, medical staff should pay more attention to changes in melancholic patients’ mood during hospitalization, help to relieve their negative moods, take reasonable and effective intervention measures, and ensure the intensity and durability of the intervention for the best results.



Social demography and disease-related factors had no predictive effect on the social avoidance trajectories of patients with breast cancer

Sociodemographic characteristics are often used as important indicators to identify high-risk groups. In the univariate analysis, we found that the average monthly income of the families in Class 1 and Class 2 was lower (P < 0.05). As one of the demographic characteristics, economic status is closely related to the generation of negative emotions and worse quality of life (64). For example, studies by Benedict et al. (65) and Fatiregun et al. (66) have shown that breast cancer patients with a financial burden or low income experience greater anxiety. The reasons for this may be that the high cost of treatment, difficulties in employment due to disease factors and changes in employment forms exacerbate the financial problems of breast cancer patients, causing severe financial stress (67, 68). Therefore, some patients may cut back on leisure and partying activities to save money. On the other hand, it may be that low-income people tend to have lower self-esteem than high-income people, which often leads to social anxiety or social stigma due to their unequal status in social activities (69). These direct or indirect effects will have an impact on the patient’s physical and mental health, quality of life and even treatment results and further increase the difficulty of patients re-entering society.

The univariate analysis also found that patients in Class 1 lived in rural areas (P < 0.05). Numerous studies (70–72) have shown that patients living in rural areas are more likely to lack self-esteem and be subject to stigma than those living in urban areas, especially female patients (73). This may be because patients living in rural areas are less educated, poorer, and older. Lack of awareness of the disease and negative side effects of the treatment (i.e., breast loss, hair loss, scarring, and other physical effects), in turn, exacerbate the range of psychological distress that breast cancer patients experience, such as fear, low self-esteem, and stigma (74). This is in line with previous studies showing that patients with high shame are more likely to exhibit social avoidance behaviors during social processes, such as avoiding being with others, talking to others, or avoiding contact with others (75).

However, in multivariate logistic regression analysis, after controlling for temperament type, the former two variables did not significantly predict the trajectories of social avoidance. This is consistent with the findings of most longitudinal studies, in which most sociodemographic and disease-related data on patients were not associated with trajectory categories (76). The possible reason is that longitudinal studies are expensive and difficult to conduct compared with cross-sectional studies, so the study sample size is usually small, and further comparative studies are needed. However, healthcare professionals may play a role in minimizing the financial impact of a cancer diagnosis through early assessment, communication of patients’ potential work capacity and appropriate referrals to occupational therapy to aid return to work or financial planning.




Limitations

A limitation of the study is that it used a convenience sample and consisted of a single-sex population, including only women with breast cancer. These findings may not be able to infer the trajectory of social avoidance in other regions or among survivors of other types of cancer. Second, we excluded patients with psychiatric disorders only through medical records and did not exclude patients with personality disorders through specialized personality disorder diagnostic forms (e.g., SCID), which may have led to bias in our findings. Third, the relatively small sample size, coupled with the accuracy of BIC, may mask the low incidence of undetectable associated categories or may underestimate the relationship between latent category variables and covariates. In addition, the observation time was relatively short compared with the whole disease treatment period, and the changes in social avoidance behavior could not be fully understood during the whole survival period. Finally, loss to follow-up may result in bias in the outcome of observations.



Conclusion

Our study proved the heterogeneity of social avoidance behavior patterns in Chinese patients with breast cancer and by examining the influencing effects of demographic factors, clinical factors, and temperament types on development of social avoidance behaviors, we identified the subgroup that was at higher risk of developing a serious social avoidance pattern, which is characterized by melancholic temperament. Timely interventions targeting subpopulations should be developed in future studies.
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