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Background: As a group with a high incidence of childhood trauma, the differential characteristics of resilience in schizophrenia and its relationship with childhood trauma are still unclear.

Methods: A total of 626 individuals diagnosed with schizophrenia were selected from four psychiatric hospitals in northern China. Childhood trauma and resilience were measured using the Childhood Trauma Questionnaire-short form (CTQ-SF) and Connor–Davidson Resilience Scale (CD-RISC), respectively. Latent profile analysis (LPA) was used to identify the potential classes of resilience. A generalized additive mixed model (GAMM) and restricted cubic spline (RCS) was used to explore and determine the shape of the relationship between childhood trauma and resilience.

Results: Model fits of LPA showed three heterogeneous classes of resilience: moderate resilience levels (n = 312; 49.06%); high resilience levels (n = 171; 26.89%) and low resilience levels (n = 153; 24.06%). Resilience scores fluctuated depending on amount of exposure to childhood trauma. The GAMM results verified the non-linear relationship between resilience and childhood trauma, with an estimated degree of freedom higher than 1 (4.573) and p = 0.003. RCS fitted for ordinary least square (OLS) regression models determined a smooth continuous cubic curve of resilience across childhood trauma levels, and the two turning points of the curve line were 41.04 and 54.74 for childhood trauma.

Discussion: Our findings confirm the people-specific differences in the level of resilience in schizophrenia and describe the cubic curvilinear relationship between childhood trauma and resilience, which provides data support for mechanistic research and intervention in related fields.
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Introduction

Individuals with schizophrenia, a severe and chronic mental illness, often deviate from the normal developmental trajectory, resulting in a series of adverse psychological characteristics and functional outcomes during the occurrence and development of the disease. With the application of positive psychology, researchers have paid increasing attention to the role of positive psychological traits in schizophrenia (1, 2). Resilience is one of the important variables in the field of positive psychology, and existing research confirms that resilience has protective and buffering effects between risk factors and multiple clinical outcomes (3). At the heart of resilience is an appropriate stress response and the ability to quickly and effectively recover from stress exposure. During the neurodevelopmental stage, the interaction of genes and the environment has a lasting impact on neural circuits and stress systems, and brain function activation and cognitive reappraisal are also involved in the formation of resilience (4). Existing research suggests that resilience is not just a single psychological concept; it includes a series of biological and social system characteristics (4, 5). Therefore, people-specific characteristics of resilience and their relationship to social systems are of great value. Research has shown that people who experience adversity will have different coping responses and exhibit heterogeneous resilience traits, which are important determinants of recovery from schizophrenia (6, 7). It is therefore necessary to distinguish subgroup clusters of resilience based on a people-centered analysis.

Studies have shown that 47.5–77.5% of individuals with schizophrenia experience varying degrees and types of childhood trauma (8). Childhood trauma, as a detrimental factor in early social development, contributes to and influences individual neurodevelopmental trajectories, leading to a range of adverse outcomes in adulthood. Previous studies have focused on the monotonic relationship between childhood trauma and resilience and its impact on clinical outcomes (1, 3). However, stress events and mental health are not monotonically related. Exposure to moderate stress leads to stronger stress coping ability and better mental health (9–11). Moderate adversity may promote adaptive functioning and resilience to subsequent adversity more than no or high levels of adversity (12–14). According to the stress inoculation hypothesis, a certain degree of childhood trauma experience will increase the inoculation effect of individuals in the face of stress or adversity in adulthood, thereby improving resilience (15). A series of studies have also examined the curvilinear relationship between traumatic experiences and mental health in different populations and contexts (12, 16). However, the non-linear relationship between childhood trauma and resilience in schizophrenia still unclear. Whether there is a quadratic or more complex relationship between childhood trauma and resilience in schizophrenia with a high prevalence of childhood trauma is the question of interest for this study. Therefore, this study aims to (1) explore the heterogeneity of resilience in schizophrenia based on people-center analysis and (2) explore the curvilinear relationship between childhood trauma and resilience.



Participants and methods


Subjects

All participants were recruited from four psychiatric hospitals in Chifeng city of the Inner Mongolia autonomous region and Daqing city and Harbin city of Heilongjiang Province in China. The inclusion criteria were (1) International Classification of Diseases, 10th Revision (ICD-10) diagnosis of schizophrenia; (2) clinical stability and absence of aggressive or hostile behavior; (3) age 18 years or older; (4) ability to understand the survey instructions and willingness to provide written informed consent; and (5) sufficient cognitive capacity [a Positive And Negative Symptoms Scale-G12 score less than 4 (17)]. The exclusion criteria were as follows: coexisting intellectual disability, dementia, other severe organic disorders, or drug or alcohol abuse.



Tools


Resilience

Resilience was assessed using the Connor–Davidson Resilience Scale (CD-RISC) (18). Two versions of the CD-RISC were used in different hospitals. The original version consists of 25 items, each rated on a 5-point scale (0 = not true at all to 4 = true nearly all the time). Total scores range between 0 and 100 points, with higher scores reflecting greater resilience. The 10-item version screened out 10 items based on the original scale, with a total score of 0–40. Existing studies have confirmed that the 10-item short version also has good psychometric properties (19, 20). Cronbach’s alpha was 0.87 for original version and 0.89 for 10-item version in the current study. In the final analysis, resilience scores were calculated using the questions in the 10-item version for both hospital sites.



Childhood trauma

The Childhood trauma was measured using Childhood Trauma Questionnaire-short form (CTQ-SF), which consists of 28 items (21), covering 5 types of neglect or abuse (emotional neglect, physical neglect, emotional abuse, physical abuse, and sexual abuse). Each item uses a 5-level score to evaluate the frequency of trauma. The total score is between 25 and 125 points, with higher scores reflecting high level of trauma exposure. The scale has been validated for its reliability and validity in the Chinese schizophrenia population (8). The Cronbach’s alpha in this study was 0.81.




Statistical analysis

At the outset, descriptive statistics for demographic characteristics of the sample were computed using Stata software, version 16.0 for Mac. Continuous variables are presented as the means and standard deviation. Categorical variables are presented as counts and percentages. Latent profile analysis (LPA) was used to identify the potential classes of resilience. A series including Akaike information criterion (AIC), sample size-adjusted Bayesian information criterion (saBIC), entropy and bootstrapped likelihood ratio test (BLRT) were chosen to identify the optimal solution of LPA analysis. A generalized additive mixed model (GAMM) and restricted cubic spline (RCS) were used to explore the potential non-linear relationship between resilience and childhood trauma. The GAMM model is an extension of the generalized additive model (GAM) model, which contains a link function and smoothed function to deal with high non-linear relationships (22–24). RCS fitted for ordinary least squares (OLS) regression models determined the shape of the relationship between continuous resilience and childhood trauma without any a priori assumption of linearity (25). These analyses were performed using R software, version 4.2.0. Three packages, including “tidyLPA” (version 1.1.0), “mgcv” (version 1.8-40) and “rms” (version 6.3-0), were used for LPA, GAMM and RCS analysis, respectively. The level of significance was set to 0.05 (2-tailed).




Results

Six hundred thirty-six participants with diagnoses of schizophrenia were included in the study. Three hundred forty participants were measured based on the original CD-RISC scale, and two hundred ninety-six participants were measured based on the 10-item version. The demographic variables and clinical characteristics of the subjects are shown in Table 1. The mean age of our participants was 37.09, and more than half of the sample was male and single. The majority of our sample had less than a high school education (69.34%). The results of univariate regression analysis showed that age, marital status, education and family history had no statistically significant effect on resilience.


TABLE 1    Basic demographics of the study sample and the univariate relationship with resilience.
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The model fits of LPA are shown in Table 2. The AIC and sample size-adjusted BIC did not reach a minimum, and the BLRT was significant for each successive model. The entropy, as the index of classification accuracy of model fit, decreased with increasing model complexity. The model fit index does not explicitly point to model selection schemes. In the model selection, the interpretability and stability of the model should also be considered, and the proportion of the number of people in each group should be at least 5% of the total sample (26–28). Based on the consideration above, a three-profile solution was accepted in our study.


TABLE 2    Model fit statistics for the 1- to 5-profile solutions.
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Figure 1 shows the three-profile model following LPA. Members of the first profile reported moderate resilience levels (n = 312; 49.06%). Members of the second profile (n = 171; 26.89%) had high levels of resilience. Members of the third profile (n = 153; 24.06%) exhibited low levels of resilience. The sample characteristics of each profile are presented in Table 3. Statistical analysis showed that there was no significant difference in age, marital status, education level, or family history among the three groups. As the data show, the three groups of samples have similar ranges in childhood trauma levels, while the resilience levels show differences, with resilience scores of 20.68, 28.05, and 12.96 for Group 1, Group 2, and Group 3, respectively, which suggests that there may be a complex non-linear relationship between resilience and childhood trauma.


[image: image]

FIGURE 1
The three-profile model based on the performance of 10 items of the Connor–Davidson Resilience Scale (CD-RISC).



TABLE 3    Basic demographic and clinical characteristics of the three classes.
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The abscissa represents the 10 items of the 10-item version of the CD-RISC, and the ordinate represents the standardized mean resilience score.

To further analyze the relationship between childhood trauma and resilience, using resilience as a continuous variable, a generalized additive mixed model (GAMM) was performed to explore the potential non-linear relationship between resilience and childhood trauma. The GAMM results verified the non-linear relationship between resilience and childhood trauma, with an estimated degree of freedom higher than 1 (4.573) and p-value < 0.05 (F-statistic 3.936, p < 0.003) (22).

Based on the results of the GAMM, the RCS was further employed to delineate the curvilinear shape between childhood trauma and resilience. According to the suggestion by Harrell (25), 4 knots were most often used, which can take into account the smoothness of the curve and avoid the reduction of accuracy caused by overfitting. At the same time, the RCS splits by three to five knots, and AIC was chosen to determine the best knots in our study (29, 30). The AIC for 3, 4, and 5 knots was 4086.343, 4074.773, and 4076.985, respectively, which supports 4 knots as the best solution.

Figure 2 shows the RCS fitted for OLS regression models that determined the cubic curve shape of the relationship between resilience and childhood trauma. The results of model fit showed that the two turning points of the curve line were 41.04 and 54.74, which indicated that when the trauma score was lower than 41.04 or higher than 54.74, the resilience score decreased with increasing trauma score. When the trauma score was in the range of 41.04–54.74, the resilience score increased with increasing trauma score.
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FIGURE 2
Restricted cubic spline plot demonstrating the association between resilience and childhood trauma. The solid line represents the optimal fitting curve. The shadow indicates the 95% confidence intervals.




Discussion

The study of resilience has challenged the long-standing view of the negative impact of traumatic events on individuals, and researchers have begun to focus on the positive impact of traumatic experiences on individual psychological development from a positive perspective. In the field of schizophrenia research, there has been limited research that has directly focused on people-specific differences in resilience and its non-linear relationship to childhood trauma. Based on the resources we reviewed, this study is the first to identify the heterogeneity of resilience based on latent profile analysis and to further reveal a curvilinear relationship between resilience and childhood trauma among people with schizophrenia.

One of our findings is that there are three heterogeneous subgroups of resilience among people with schizophrenia. Zhang et al. (31) used CD-RISC to analyze the structural characteristics of resilience of Chinese empty-nest elderly people, and the results identified three heterogeneous subgroups: “high resilience group,” “low pressure resilience group,” and “low resilience group.” Age, sex, marital status, and education level had significant effects on subgroup characteristics. Three similar groups of structural characteristics of resilience have been verified in different populations and scenarios (32–34). Although there are differences in the population characteristics, scale tools and methods used in different studies, the three subgroup structural characteristics of resilience are relatively stable, which is consistent with the results of this study. However, different heterogeneous solutions of resilience were also found in other populations (35), which may be due to differences in samples and needs to be further verified and summarized. However, as a people-centered statistical analysis method, the purpose of subgroup identification is to accurately identify and characterize population characteristics. However, no significant differences were found between subgroups in terms of age, gender, marital status and education level in this study. Subsequent studies need to further incorporate more characteristics and explore the specific factors of subgroups to achieve the prediction of subgroups based on different characteristics.

Another finding of this study is that there is a cubic curvilinear relationship between childhood trauma and resilience. When there may be non-linear relationships between variables, continuous variables are often divided into categorical variables, or piecewise regression is performed, but this processing method often leads to a lack of information (25). To achieve an accurate description of the relationship between variables as much as possible, our study used RCS to fit a smooth continuous curve of resilience across childhood trauma levels, which showed a cubic curvilinear relationship and two turning points between childhood trauma and resilience. The “steeling effect” showed that there is a moderate turning point in the effect of traumatic events on the individual, so that the impact of trauma on the individual becomes a positive tendency to improve the individual’s ability to adapt and cope (13, 36, 37). Our results are consistent with the “steeling effect” of childhood trauma for resilience, which showed two nodes that alter the effects of trauma on resilience. The “challenge model” further characterizes the relationship between risk factor exposure and resilience. The “challenge model” of resilience states that the relationship between risk factors and resilience is curvilinear, and only exposure to moderate levels of risk factors can help individuals acquire the ability to adapt and deal with subsequent stress. It emphasizes that exposure to risk factors must be sufficient, but not excessive, and exposure levels that are too low or too high are not beneficial to individuals (38–40). Our findings confirm the “challenge model” of resilience in schizophrenia, which are consistent with previous study (41). When individuals with schizophrenia are exposed to lower levels of childhood trauma, they cannot obtain sufficient “inoculation effects,” and as the level of trauma increases, the level of individual resilience decreases. When the trauma level is too high, it will destroy the individual’s coping system, and resilience will also decrease with the increase in the trauma level. There is a positive effect between resilience and trauma level only when individuals are in a moderate trauma exposure range.

Resilience plays an important role in the full course management of schizophrenia, and in fully recovered patients, resilience promotes the positive value of recovery (6, 7, 42). Enhancing and improving the resilience level of the schizophrenia population is important. The existing research on the verification of challenge model is very limited. This study is the first to explore the potential heterogeneity class of resilience and validate the “challenge model” of childhood trauma on resilience in schizophrenia. The results showed that detailed characterization of resilience in schizophrenia based on different subgroups is needed, and only moderate stress experience can activate the inoculation effect and produce benefits. Future studies should continue to clarify the heterogeneous structural features and series of biomarkers of resilience, so as to provide reference for relevant intervention studies.



Conclusion

Our findings confirm the people-specific differences in the level of resilience in schizophrenia and describe the cubic curvilinear relationship between childhood trauma and resilience. Sufficient but not excessive trauma experience may increase resilience. The results of the study can help guide the development of individualized stress inoculation programs based on differences in subgroup characteristics to enhance their resilience.



Limitations

Our study has the following limitations. First, our samples are all from cities in northern China, so the representativeness of the conclusions is limited. Second, although our findings confirmed the non-linear relationship between childhood trauma and resilience and divided the interval cutoff value of the “trauma positive effect” based on statistical methods, the division of the optimal cutoff value has been inconsistent among other studies (25, 43), so our results still need further verification. Third, although the results of this study validate the “challenge model” of resilience in schizophrenia, resilience is a complex concept, and the impact of a series of protective factors and their interactions on resilience needs to be further validated. Finally, no healthy control group was included in this study, so the “challenge model” of resilience, namely the cubic curve relationship between trauma and mental resilience, needs to be further verified in other populations.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving human participants were reviewed and approved by the Medical Ethics Committee of Harbin Medical University (Daqing). Written informed consent to participate in this study was provided by the participants’ legal guardian/next of kin.



Author contributions

WW and YZ conceptualized and designed the study. YZ and GL supervised the data collection. WW, JZ, and XZ undertook the recruitment of subjects and managed the data. WW drafted the manuscript. YZ obtained the funding and supervised the study. All authors read and approved the final version of the manuscript.



Funding

This work was funded by the National Natural Science Foundation of China (72074063).



Acknowledgments

We thank all the individuals who participated in the project and the staff who were involved in the recruitment of participants.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

1. Wambua GN, Kilian S, Ntlantsana V, Chiliza B. The association between resilience and psychosocial functioning in schizophrenia: a systematic review and meta-analysis. Psychiatry Res. (2020) 293:113374. doi: 10.1016/j.psychres.2020.113374

2. Mizuno Y, Wartelsteiner F, Frajo-Apor B. Resilience research in schizophrenia: a review of recent developments. Curr Opin Psychiatry. (2016) 29:218–23. doi: 10.1097/YCO.0000000000000248

3. Lee EE, Martin AS, Tu X, Palmer BW, Jeste DV. Childhood adversity and schizophrenia: the protective role of resilience in mental and physical health and metabolic markers. J Clin Psychiatry. (2018) 79:17m11776. doi: 10.4088/JCP.17m11776

4. Feder A, Fred-Torres S, Southwick SM, Charney DS. The biology of human resilience: opportunities for enhancing resilience across the life span. Biol Psychiatry. (2019) 86:443–53. doi: 10.1016/j.biopsych.2019.07.012

5. Southwick SM, Sippel L, Krystal J, Charney D, Mayes L, Pietrzak R. Why are some individuals more resilient than others: the role of social support. World Psychiatry. (2016) 15:77–9. doi: 10.1002/wps.20282

6. Torgalsbøen AK, Fu S, Czajkowski N. Resilience trajectories to full recovery in first-episode schizophrenia. Eur Psychiatry. (2018) 52:54–60. doi: 10.1016/j.eurpsy.2018.04.007

7. Torgalsbøen AK. Sustaining full recovery in schizophrenia after 15 years: does resilience matter? Clin Schizophr Relat Psychoses. (2012) 5:193–200. doi: 10.3371/CSRP.5.4.3

8. Jiang WJ, Zhong BL, Liu LZ, Zhou YJ, Hu XH, Li Y. Reliability and validity of the Chinese version of the childhood trauma questionnaire-short form for inpatients with schizophrenia. PLoS One. (2018) 13:e0208779. doi: 10.1371/journal.pone.0208779

9. Southwick SM, Bonanno GA, Masten AS, Panter-Brick C, Yehuda R. Resilience definitions, theory, and challenges: interdisciplinary perspectives. Eur J Psychotraumatol. (2014) 5. doi: 10.3402/ejpt.v5.25338

10. Meichenbaum D. Stress Inoculation Training: A Preventative and Treatment Approach, in PRINCIPLES and Practice of Stress Management. 3rd ed. New York, NY: The Guilford Press (2007). p. 497–516.

11. Mc Gee SL, Höltge J, Maercker A, Thoma MV. Sense of coherence and stress-related resilience: Investigating the mediating and moderating mechanisms in the development of resilience following stress or adversity. Front Psychiatry. (2018) 9:378.

12. Höltge J, Mc Gee SL, Maercker A, Thoma MV. A salutogenic perspective on adverse experiences: The curvilinear relationship of adversity and well-being. Eur J Health Psychol. (2018) 25:53–69.

13. Rutter M. The Promotion of Resilience in the Face of Adversity. Cambridge: Cambridge University Press (2006). doi: 10.1017/CBO9780511616259.003

14. Rutter M. Resilience as a dynamic concept. Dev Psychopathol. (2012) 24:335–44. doi: 10.1017/S0954579412000028

15. Anacker C, O’Donnell KJ, Meaney MJ. Early life adversity and the epigenetic programming of hypothalamic-pituitary-adrenal function. Dialogues Clin Neurosci. (2014) 16:321–33. doi: 10.31887/DCNS.2014.16.3/canacker

16. Seery MD, Holman EA, Silver RC. Whatever does not kill us: cumulative lifetime adversity, vulnerability, and resilience. J Pers Soc Psychol. (2010) 99:1025–41. doi: 10.1037/a0021344

17. Zhang Q, Li X, Parker GJ, Hong XH, Wang Y, Lui SS, et al. Theory of mind correlates with clinical insight but not cognitive insight in patients with schizophrenia. Psychiatry Res. (2016) 237:188–95. doi: 10.1016/j.psychres.2016.01.044

18. Connor KM, Davidson JR. Development of a new resilience scale: the Connor-Davidson Resilience Scale (CD-RISC). Depress Anxiety. (2003) 18:76–82.

19. Campbell-Sills L, Stein MB. Psychometric analysis and refinement of the Connor-davidson Resilience Scale (CD-RISC): Validation of a 10-item measure of resilience. J Trauma Stress. (2007) 20:1019–28. doi: 10.1002/jts.20271

20. Wingo AP, Briscione M, Norrholm SD, Jovanovic T, McCullough SA, Skelton K, et al. Psychological resilience is associated with more intact social functioning in veterans with post-traumatic stress disorder and depression. Psychiatry Res. (2017) 249:206–11. doi: 10.1016/j.psychres.2017.01.022

21. Bernstein DP, Fink L, Handelsman L, Foote J, Lovejoy M, Wenzel K, et al. Initial reliability and validity of a new retrospective measure of child abuse and neglect. Am J Psychiatry. (1994) 151:1132–6. doi: 10.1176/ajp.151.8.1132

22. Wu J, Zhao C, Li C, Wang T, Wang L, Zhang Y. Non-linear relationships between the built environment and walking frequency among older adults in Zhongshan. China. Front Public Health. (2021) 9:686144. doi: 10.3389/fpubh.2021.686144

23. Ouyang F, Ge F. Nonlinear analysis of insect population dynamics based on generalized additive models and statistical computing using R. Chinese J Appl Entomol. (2013) 50:1170–7.

24. Hastie TJ. Generalized Additive Models, in Statistical Models in S. Routledge (2017). p. 249–307.

25. Harrell FE. Regression modeling strategies. Bios. (2017) 330:14.

26. Campbell-Sills L, Sun X, Choi KW, He F, Ursano RJ, Kessler RC, et al. Dissecting the heterogeneity of posttraumatic stress disorder: differences in polygenic risk, stress exposures, and course of PTSD subtypes. Psychol Med. (2021) 52:1–9. doi: 10.1017/S0033291721000428

27. Nagin DS, Nagin D. Group-based Modeling of Development. Cambridge, MA: Harvard University Press (2005).

28. Kui Y, Jian P, Jun Z. The application of latent profile analysis in organizational behavior research. Adv Psychol Sci. (2020) 28:1056–70. doi: 10.3389/fpsyt.2022.755809

29. Atkinson AC. A note on the generalized information criterion for choice of a model. Biometrika. (1980) 67:413–8.

30. Van Houwelingen JC, Le Cessie S. Predictive value of statistical models. Stat Med. (1990) 9:1303–25. doi: 10.1002/sim.4780091109

31. Zhang J, Zhang JP, Cheng QM, Huang FF, Li SW, Wang AN, et al. The resilience status of empty-nest elderly in a community: a latent class analysis. Arch Gerontol Geriatr. (2017) 68:161–7. doi: 10.1016/j.archger.2016.10.011

32. Wang AN, Zhang W, Zhang JP, Huang FF, Ye M, Yao SY, et al. Latent classes of resilience and psychological response among only-child loss parents in China. Stress Health. (2017) 33:397–404. doi: 10.1002/smi.2715

33. Souza I, Vasconcelos AG, Caumo W, Baptista AF. Resilience profile of patients with chronic pain. Cad Saude Publica. (2017) 33:e00146915. doi: 10.1590/0102-311X00146915

34. Zhang J, Wu Y, Qu G, Wang L, Wu W, Tang X, et al. The relationship between psychological resilience of left-behind children and parental emotional warmth: A study based on latent profile analysis. Chin Ment Health J. (2016) 30:375–7.

35. Luo Y, Wang A, Zeng Y, Zhang J. A latent class analysis of resilience and its relationship with depressive symptoms in the parents of children with cancer. Support Care Cancer. (2022) 30:4379–87. doi: 10.1007/s00520-022-06860-7

36. Kok AAL, Twisk JWR, Blom F, Beekman ATF, Huisman M. Steeling or sensitizing? a longitudinal examination of how ongoing accumulation of negative life events affects depressive symptoms in older adults. J Gerontol B Psychol Sci Soc Sci. (2021) 76:2041–53. doi: 10.1093/geronb/gbab114

37. Höltge J, Mc Gee SL, Thoma MV. The curvilinear relationship of early-life adversity and successful aging: the mediating role of mental health. Aging Ment Health. (2019) 23:608–17. doi: 10.1080/13607863.2018.1433635

38. Rutter M. Psychosocial resilience and protective mechanisms. Am J Orthopsychiatry. (1987) 57:316–31.

39. Zimmerman MA. Resiliency theory: a strengths-based approach to research and practice for adolescent health. Health Educ Behav. (2013) 40:381–3. doi: 10.1177/1090198113493782

40. Fleming J, Ledogar RJ. Resilience, an evolving concept: a review of literature relevant to aboriginal research. Pimatisiwin. (2008) 6:7–23.

41. Crandall A, Miller JR, Cheung A, Novilla LK, Glade R, Novilla MLB, et al. ACEs and counter-ACEs: How positive and negative childhood experiences influence adult health. Child Abuse Negl. (2019) 96:104089. doi: 10.1016/j.chiabu.2019.104089

42. Sumskis S, Moxham L, Caputi P. Meaning of resilience as described by people with schizophrenia. Int J Ment Health Nurs. (2017) 26:273–84. doi: 10.1111/inm.12268

43. Holländer N, Sauerbrei W, Schumacher M. Confidence intervals for the effect of a prognostic factor after selection of an ‘optimal’ cutpoint. Stat Med. (2004) 23:1701–13. doi: 10.1002/sim.1611


OPS/images/cross.jpg
@ Check for updates.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Heterogeneity of resilience and the curvilinear relationship between childhood trauma and resilience among people with schizophrenia



		Introduction



		Participants and methods



		Subjects



		Tools



		Resilience



		Childhood trauma







		Statistical analysis







		Results



		Discussion



		Conclusion



		Limitations



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		References

















OPS/images/fpsyt-14-1082000-t003.jpg
Class 1 (n =312) Class 2 (n = 171) Class 3 (n = 153) Difference

Age (mean/SD) 37.56 (9.63) 36.64 (9.48) 36.61 (10.73) 0.276*
Sex (N/%) 0.591°
Men 129 (61.54%) 100 (58.48%) 87 (56.86%)

Women 120 (38.46%) 71 (41.52%) 66 (43.14%)

Marriage status (N/%) 0.812¢
Alone 185 (59.29%) 100 (58.48%) 96 (62.75%)

Married 66 (21.15%) 37 (21.64%) 31 (20.26%)

Divorce 58 (18.59%) 34 (19.88%) 24 (15.69%)

Widowed 3 (0.96%) 0 2(1.31%)

Education (N/%) 0.268>
Primary and less 131 (41.99%) 62 (36.26%) 74 (48.37%)

Junior high school 90 (28.85%) 47 (27.49%) 37 (24.18%)

High school 57 (18.27%) 33 (19.30%) 25 (16.34%)

University and above 34 (10.90%) 29 (16.96%) 17 (11.11%)

Family history (N/%) 0.237°
No 151 (48.40%) 82 (48.24%) 86 (56.21%)

Yes 161 (51.60%) 88 (51.76%) 67 (43.79%)

Resilience (mean/SD) 20.68 (2.38) 28.05 (2.91) 12.96 (2.99) <0.0012
CTQ scores (mean/SD) 4528 (9.51) 45.16 (11.84) 45.66 (10.01) 0.753%

SD, standard deviation; 2analysis of variance; P chi-square test; Fisher’s precision probability test.





OPS/images/fpsyt-14-1082000-t001.jpg
Variables N/mean %/SD Coefficients t-value p-value
Age (mean/SD) 37.09 9.87 0.004 0.15 0.822
Sex (N/%)

Men 379 59.59% - - -
Women 257 40.41% —0.18 —0.38 0.706
Marriage status (N/%)

Alone 381 59.91% - - -
Married 134 21.07% 0.30 0.47 0.640
Divorce 116 18.24% 0.43 0.67 0.500
Widowed 5 0.79% —2.28 —1.29 0.196
Education (N/%)

Primary and less 267 41.98% = . =
Junior high school 174 27.36% 0.63 1.12 0.263
High school 115 18.08% 0.85 1.26 0.208
University and above 80 12.58% 1.59 1.86 0.063
Family history (N/%)

No 319 50.24% - - -
Yes 316 49.76% 0.78 1.63 0.104

SD, standard deviation.
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Class AIC saBIC Entropy BLRT_p N_min N_max
1 17009 17035 1.00 1.00

2 15750 15790 0.808 0.01 0.487 0513

3 15464 15517 0.780 0.01 0.241 0.491

4 15399 15467 0.779 0.01 0.047 0.442

5 15382 15464 0.735 0.01 0.066 0.308

AIC, Akaike information criterion; saBIC, sample adjusted Bayesian information criterion; BLRT, bootstrapped likelihood ratio test. Bold typeface indicates the best model.
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