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Purpose: Resilience is a multidimensional concept determining healthy aging, however, there were limited studies examining the association between frailty and resilience in detail. In this study, we aimed to examine the association of frailty with three dimensions of resilience-strength, optimism, and tenacity among Chinese older adults.

Methods: A cross-sectional study was conducted among 10,209 participants who were sampled by three-stage sampling method, from three cities in China from June 2020 to July 2021. The Chinese version of the Connor–Davidson Resilience Scale (CD-RISC) was used to measure resilience's 3 dimensions (strength, optimism and tenacity), which were converted into quartiles for the analysis. Frailty status was measured using the Chinese version of the FRAIL scale, categorized into robustness, pre-frailty and frailty. Multinomial logistic regression was used to examine associations between frailty status with strength, optimism and tenacity.

Results: The overall proportions of robustness, pre-frailty, and frailty were 42.7, 48.7, and 8.6%, respectively. After controlling for sociodemographic characteristics, self-rated health, and health behaviors, compared with older adults with the lowest quartile of strength, older adults with the second quartile (odds ratio, OR = 0.67, 95% CI: 0.57–0.78), third quartile (OR = 0.60, 95% CI: 0.50–0.72), and fourth quartile (OR = 0.58, 95% CI: 0.46–0.73) of strength had lower ORs for pre-frailty, and who also had lower ORs (0.44, 95% CI: 0.33–0.58; 0.42, 95% CI: 0.30–0.59; 0.34, 95% CI: 0.20–0.56, respectively) for frailty. There were no homogeneous associations between optimism and tenacity with frailty status.

Conclusion: Higher strength was associated with lower chance of being pre-frail and frail among Chinese older adults. This finding implies that community-based training programs aiming to enhance psychological resilience, especially strength, may contribute to healthy aging. Future studies should examine the effects of resilience on frailty using longitudinal or experimental study designs in cross-cultural contexts.
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Introduction

Frailty is a state of increased vulnerability to poor resolution of homeostasis after a stressor event (1), such as a minor infection or changes in medication or environment. Frail individuals have a higher risk for disability, falls, cognitive decline, admission to the hospital, and the need for long-term care (2–6). Causes of frailty are complex and are likely to involve not only biomedical but also psychosocial mechanisms (7). A recent systematic review found that personality traits (8) were associated with frailty.

As one of the personality traits, resilience is the dynamic process of effectively negotiating, adapting to, or managing important sources of stress or trauma (9). In later life, resilience is defined as a combination of abilities and characteristics that interact dynamically with stressors to permit an individual to recover, cope successfully, and function above the norm despite high levels of stress or adversity (10, 11). Theoretically speaking, resilient older adults may easily return to a basal state and be less likely to be frail (12). Several studies have shown that high resilience is associated with good mental health (13, 14), active aging (15), healthy behaviors (16) and low inflammation biomarker levels (17) in older adults, all of which are important protective factors against frailty. However, there were limited empirical research to examine the relationship of resilience and frailty. One study in 89 geriatric rehabilitation inpatients (18) and another study in 210 community-dwelling older adults (19) both found that resilience was negatively associated with frailty. There is no relevant study regarding the relationship of resilience and frailty among community-dwelling older adults in China.

People from different backgrounds think differently about the realities of adversity and hard times (20). Resilience may manifest differently in different cultural contexts (10), which may be a reason to explain why there was no uniform definition and measurement of resilience. For example, the 25 items of Connor–Davidson Resilience Scale (CD-RISC) (21) was the widely used scale to measure resilience, however which was constructed different factor structures in different cultural contexts (22). The original CD-RISC (21) consists of five dimensions naming tenacity, tolerance of negative affect, secure relationships, control and spiritual influences, while Yu et al. (20) psychometrically validated the Chinese version of CD-RISC constructing three-factor structure what we adopt herein, namely tenacity, strength and optimism. Tenacity describes an individual's equanimity, promptness, perseverance, and sense of control when facing situations of hardship and challenge. Strength focuses on the individual's capacity of recovering and becoming strong after a setback and past experiences. Optimism reflects the individual's tendency to look on the positive sides of things and trust in one's personal and social resources. Studies in older outpatients (23) and older people with HIV (24) found that optimism was negatively associated with frailty. The three dimensions of resilience may have different effects on frailty, however there was no study to simultaneously examine the relationships of these three dimensions of resilience and frailty. In the current study, we aimed to examine the relationships between three dimensions of resilience and frailty among a large sample of general community-dwelling older adults.



Materials and methods


Participants and study design

This was a cross-sectional study conducted among Chinese older adults from June 2020 to July 2021. Adults aged ≥65 years from 42 communities were randomly selected using three-stage sampling mothed. Firstly, considering geographical representation and comprehensive development level, we conveniently selected Shanghai (eastern China), Ordos (northern China), and Panzhihua (western China). Next, 16 communities in Shanghai, 9 communities in Ordos, and 17 communities in Panzhihua were conveniently selected. Finally, at least 200 older adults were randomly chosen from each selected community. Participants were eligible if they were aged ≥65 years old and had no progressive tumors or severe mental disorders. Trained interviewers from each selected community visited participants in their homes or invited them to a community health care center to collect data in face-to-face surveys using a self-administered questionnaire. In total, 11,269 older adults were sampled, 10,653 (94.5%) agreed to participated in the current study. We finally included 10,209 participants in the current study after excluding 444 participants with incomplete questionnaires. The written informed consent was obtained from all participants.



Measurements


Frailty

Frailty was measured using the Chinese version of the FRAIL scale (12), which consists of five items (fatigue, resistance, ambulation, illness, and loss of weight). The instrument is simple to use and has shown very good psychometric properties in terms of validity (25–27). Response options for each item were yes or no and for each item, 0 = no, 1 = yes. FRAIL scores range from 0 to 5 and represent frail (3–5), pre-frail (1–2), and robust (0) status.



Resilience

The Connor–Davidson Resilience Scale (CD-RISC) is widely used to measure resilience, which is psychometrically robust and adequate for use in older adults (22). The validated Chinese version of CD-RISC (20) was used in the current study, which measures three dimensions of resilience: (1) tenacity (consisting of 13 items), describing an individual's equanimity, promptness, perseverance, and sense of control when facing situations of hardship and challenge; (2) strength (consisting of 8 items), focusing on the individual's capacity of recovering and becoming strong after a setback and past experiences; (3) optimism (consisting of 4 items), reflecting the individual's tendency to look on the positive sides of things and trust in one's personal and social resources. Previous studies have demonstrated that the Chinese version of CD-RISC was psychometric robustness adequate for continued use in Chinese older adults (28, 29). Participants were asked to respond to each item on a 5-point Likert scale, from 0 (not true at all) to 4 (true all the time). To examine the associations between the three dimensions of resilience and frailty, the scores for tenacity (range 0–52), strength (range 0–32), and optimism (range 0–16) were, respectively, calculated. The higher the score, the higher the level of psychological resilience.



Covariates

The following covariates were included in this study based on the literature (30–34): age (5-year categories), gender, educational level (under primary school, primary school, junior high school, senior high school and above), marital status [recoded as married and other (including unmarried, divorced, and widowed)], self-rated health [categorized as excellent, good, general, and poor (including poor and very poor)], smoking (never/former/current), drinking (yes/no), fruit intake [≥200 g daily as sufficient (35)], vegetable intake [≥300 g daily as sufficient (35)], and physical activity [≥150 min moderate intensity physical exercise weekly as regular, <150 min weekly as irregular (36)].




Statistical analysis

Descriptive statistics are reported using median and interquartile range (IQR) or frequency and percentage. Characteristics of participants with different frail statuses were compared using Cochran–Mantel–Haenszel χ2 tests for categorical variables. The Wilcoxon rank-sum test and Kruskal–Wallis tests were used to compare resilience scores among participants with different characteristics. As frail status was an ordered multi-category variable, and a significant test statistic provides evidence that the parallel regression assumption has been violated, then multinomial logistic regression was used to estimate odds ratios (ORs) and 95% confidence intervals (95% CIs) of frail status associated with resilience scores, with robust status as the reference category. Model 1 examined the associations of tenacity, strength, and optimism with frailty without controlling for covariates. Model 2 further examined the associations of tenacity, strength, and optimism with frailty after adjusting for all covariates. The data were analyzed using SAS version 9.4 (SAS Institute, Inc., Cary, NC, USA).




Results


Descriptive results of demographic characteristics, frailty, and resilience

As shown in Table 1, among all 10,209 participants, the median age was 72 (IQR: 68–77) years old; over a half were female (52.98%), 46.92% of participants had under elementary school education, and 78.1% were married. Over 40% of participants rated their health status as “good” and 38.9% rated their health status as “general.” The prevalence of current smoking and drinking was 17.3 and 13.9%, respectively. Sufficient vegetable and fruit intake was reported by 48.62 and 21.82% of participants, respectively, and 41.1% reported that they undertook physical activity regularly.


TABLE 1 Characteristics of participants and distribution of frailty (n, %).
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In total, the proportions of robust, pre-frail, and frail status were 42.7, 48.7, and 8.6%. The prevalence of frailty significantly increased with increasing age (P < 0.001) and poorer self-rated health (P < 0.001) and with decreasing education level (P < 0.001). The prevalence of frailty among women (10.0%) and unmarried older adults (13.2%) was higher than that among their counterparts. The distribution patterns of frailty were significantly different among all health behaviors, with the prevalence of frailty lowest among former smokers (9.2%). Compared with non-drinkers, the prevalence of frailty among drinkers was lower (4.5%). The prevalence of frailty was negatively associated with both vegetable and fruit intake (both P < 0.001). Older adults who regularly engaged in physical activity exhibited a low prevalence of frailty (4.1%).

Overall, the median (IQR) for tenacity, strength, and optimism was 28.0 (21.0–36.0), 18.0 (15.0–23.0) and 9.0 (7.0–11.0), respectively. Tenacity was negatively associated with age and self-rated health and positively associated with education level and smoking behavior (all P < 0.001). Tenacity among men, married participants, drinkers, those with sufficient vegetable and fruit intake, and those with regular physical activity was higher than that among their counterparts (all P < 0.001). The distributions of strength and optimism among covariates followed the same patterns as the distributions of tenacity among the covariates (all P < 0.001), as shown in Table 2.


TABLE 2 Median of resilience scores (IQR) by characteristics of participants.

[image: Table 2]



Multivariate analysis for associations between frailty and resilience

The scores of three dimensions of resilience were divided into quartiles to examine their associations with frailty. The results of multinomial logistic regression were presented in Table 3. In terms of the association of resilience with pre-frailty, higher levels of strength and optimism were associated with lower ORs of pre-frailty whereas tenacity was not associated with pre-frailty without adjusting for covariates (Model 1). The ORs (1.26, 95% CI: 1.01–1.59) of pre-frailty among older adults with the highest quartile of tenacity were higher than those among older adults with the lowest quartile of tenacity. The ORs (0.77, 95% CI: 0.68–0.87) of pre-frailty among older adults with the second quartile of optimism were lower than their counterparts with the lowest quartile of optimism. Older adults in the second (0.77, 95% CI: 0.68–0.87), third (0.77, 95% CI: 0.68–0.87), and fourth (0.77, 95% CI: 0.68–0.87) quartiles of strength had lower ORs of pre-frailty compared with their counterparts in the lowest quartile of optimism, after adjusting for covariates (Model 2).


TABLE 3 Multinomial logistic regression analyses of risk factors associated with frailty.
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In terms of the association of resilience with frailty, higher levels of tenacity, strength, and optimism were associated with lower ORs of frailty, without adjusting for covariates (Model 1). After adjusting for covariates, optimism was not associated with frailty; however, ORs (0.77, 95% CI: 0.60–0.99) of frailty among older adults with the second quartile of tenacity were lower than those among older adults with the lowest quartile of tenacity. Older adults in the second (0.44, 95% CI: 0.33–0.58), third (0.42, 95% CI: 0.30–0.59), and fourth (0.34, 95% CI: 0.20–0.56) quartiles of strength had lower ORs of frailty compared with their counterparts in the lowest quartile of optimism (Model 2).




Discussion

As a concept in psychology, resilience is a positive factor in successful aging that indicates less frailty in older adults (37). To the best of our knowledge, this was the first study to explore the associations of frailty status and three dimensions of resilience separately among community-dwelling Chinese older adults. Our findings indicated that older adults with higher strength levels were less likely to be in pre-frailty or frailty, but tenacity and optimism was not homogeneously associated with frail status. There was heterogeneity in the association between frailty and resilience dimensions. Our finding was partly consistent with previous finding that resilience was negatively associated with frailty among inpatients (18), outpatients with cirrhosis (38), and community-dwelling older adults (19). These findings imply that training programs to enhance psychological resilience, especially strength, may prevent frailty among older adults.

Strength may enable older adults to cope with stressors better during aging via the following pathways to prevent frailty. First, high levels of strength may promote better mental health or a faster recovery process from poor mental health (39–42). For example, a recent study among nursing home Chinese older adults indicated that resilience could mediate the association between loneliness and frailty (43). Next, high strength levels may be associated with health-promoting behaviors, such as a healthy diet, physical activity, and personal accountability in health care (44). Additionally, high levels of strength are associated with satisfying social relationships (45), functional status (46), and positive coping strategies (37).

It should be noted that tenacity and optimism was not homogeneously associated with pre-frailty and frailty after controlling for covariates. Tenacity describes an individual's equanimity, promptness, perseverance, and sense of control when facing situations of hardship and challenge, so the older adults long-time facing challenges of pre-frailty may become more tenacious. Additionally, a previous study found that optimism was associated with frailty among older people with HIV but not among old people without HIV (24) and older outpatients in clinical setting (23). These findings might indicate there exist complex relationships between resilience and frailty among older adults, which warrants exploration in detail in future research.

This study had several limitations that opened avenues for further research. First, the interview and measurement were generated at a cross-sectional level; thus, we cannot infer a causal relationship between resilience and frailty, such as the conflict finding about older adults with highest quartile of tenacity were more likely to be pre-frail. Second, despite the numerous items on the CD-RISC and covariates measured among a large sample in the current study, other potential confounders, and contextual factors were still absent. Thirdly, we examined the associations between resilience and frailty after controlling for covariates, however those covariates may mediate the associations between resilience and frailty, which needs deep analyses in the future. We suggest the inclusion of additional confounders in future studies examining the effects of resilience on frailty using a longitudinal or experimental study design.



Conclusion

Our findings extended the limited evidence on the association between resilience and frailty among a large population sample, confirming that higher levels of strength were associated with lower chance being frailty among Chinese older adults. This also implied that community-based programs, such as resistance training (47), positive psychiatry interventions incorporating savoring, gratitude, and engagement in value-based activities (48), and aging-friendly community initiatives (49) to enhance psychological resilience, especially strength, may improve healthy aging.



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 Research Ethics Committee of the Medical Research at the School of Public Health, Fudan University. The patients/participants provided their written informed consent to participate in this study.



Author contributions

JG designed the study, obtained the data, and organized the manuscript. YW and YC undertook the analysis supervised by JG and wrote the manuscript. HC, YC, JX, and YW performed the survey. All authors read the final manuscript and agreed with the text.



Funding

This work was supported by the National Key R&D Program of China (Grant Nos. 2018YFC2002000 and 2018YFC2002001) and the National Natural Science Foundation (Grant No. 82173634).



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. Clegg A, Young J, Iliffe S, Rikkert MO, Rockwood K. Frailty in elderly people. Lancet. (2013) 381:752–62. doi: 10.1016/S0140-6736(12)62167-9

 2. Cesar M, Calvani R, Marzetti E. Frailty in older persons. Clin Geriatr Med. (2017) 33:293–304. doi: 10.1016/j.cger.2017.02.002

 3. Chen XJ, Mao GX, Leng SX. Frailty syndrome: an overview. Clin Interv Aging. (2014) 9:433–41. doi: 10.2147/CIA.S45300

 4. Fried LP, Tangen CM, Walston J, Newman AB, Hirsch C, Gottdiener J, et al. Frailty in older adults: ev0idence for a phenotype. J Gerontol Seri Biol Sci Med Sci. (2001) 56:M146–56. doi: 10.1093/gerona/56.3.M146

 5. Fulop T, Larbi A, Witkowski JM, McElhaney J, Loeb M, Mitnitski A, et al. Aging, frailty and age-related diseases. Biogerontology. (2010) 11:547–63. doi: 10.1007/s10522-010-9287-2

 6. Speechley M, Tinetti M. Falls and injuries in frail and vigorous community elderly persons. J Am Geriatr Soc. (1991) 39:46–52. doi: 10.1111/j.1532-5415.1991.tb05905.x

 7. Walston J, Hadley EC, Ferrucci L, Guralnik JM, Newman AB, Studenski SA, et al. Research agenda for frailty in older adults: toward a better understanding of physiology and etiology: summary from the American geriatrics society/national institute on aging research conference on frailty in older adults. J Am Geriatr Soc. (2006) 54:991–1001. doi: 10.1111/j.1532-5415.2006.00745.x

 8. Hajek A, Kretzler B, König HH. Relationship between personality factors and frailty. A systematic review. Arch Gerontol Geriatr. (2021) 97:104508. doi: 10.1016/j.archger.2021.104508

 9. Windle G. What is resilience? a review and concept analysis. Rev Clin Gerontol. (2011) 21:152–69. doi: 10.1017/S0959259810000420

 10. Perkins MM. Resilience in aging: concepts, research, and outcomes. Gerontologist. (2014) 54:138–42. doi: 10.1093/geront/gnt159

 11. Tusaie K, Dyer J. Resilience: a historical review of the construct. Holistic Nurs Pract. (2004) 18:3–10. doi: 10.1097/00004650-200401000-00002

 12. Woo JA. Frailty, successful aging, resilience, and intrinsic capacity: a cross-disciplinary discourse of the aging process. Curr Geriatr Rep. (2019) 8:67–71. doi: 10.1007/s13670-019-0276-2

 13. Farber F, Rosendahl J. Trait resilience and mental health in older adults: a meta-analytic review. Person Mental Health. (2020) 14:361–75. doi: 10.1002/pmh.1490

 14. Ma Y, Patrick L. Resilience and mental health among male older adults in extreme poverty in long-term care facilities in rural China. Innov Aging. (2021) 5(Supple. 1):855. doi: 10.1093/geroni/igab046.3104

 15. Siltanen S, Tourunen A, Saajanaho M, Palmberg L, Portegijs E, Rantanen T. Psychological resilience and active aging among older people with mobility limitations. Eur J Ageing. (2021) 18:65–74. doi: 10.1007/s10433-020-00569-4

 16. Perna L, Mielck A, Lacruz ME, Emeny RT, Holle R, Breitfelder A, et al. Socioeconomic position, resilience, and health behaviour among elderly people. Int J Public Health. (2012) 57:341–9. doi: 10.1007/s00038-011-0294-0

 17. Majnaric LT, Bosnic Z, Guljas S, Vucic D, Kurevija T, Volaric M, et al. Low psychological resilience in older individuals: an association with increased inflammation, oxidative stress and the presence of chronic medical conditions. Int J Mol Sci. (2021) 22:8970. doi: 10.3390/ijms22168970

 18. Kohler S, Rametta R, Poulter M, Vogrin S, Yates P. Resilience, frailty and outcomes in geriatric rehabilitation. Australas J Ageing. (2020) 39:e205–9. doi: 10.1111/ajag.12754

 19. Freitag S, Schmidt S. Psychosocial correlates of frailty in older adults. Geriatrics. (2016) 1:26. doi: 10.3390/geriatrics1040026

 20. Yu XN, Zhang JX. Factor analysis and psychometric evaluation of the connor-davidson resilience scale (CD-RISC) with Chinese people. Soc Behav Person. (2007) 35:19–30. doi: 10.2224/sbp.2007.35.1.19

 21. Connor KM, Davidson JRT. Development of a new resilience scale: the connor-davidson resilience scale (CD-RISC). Dep Anxiety. (2003) 18:76–82. doi: 10.1002/da.10113

 22. Cosco TD, Kaushal A, Richards M, Kuh D, Stafford M. Resilience measurement in later life: a systematic review and psychometric analysis. Health Qual Life Outcom. (2016) 14:1–6. doi: 10.1186/s12955-016-0418-6

 23. Sardella A, Lenzo V, Bonanno GA, Martino G, Basile G, Quattropani MC. Dispositional optimism and context sensitivity: psychological contributors to frailty status among elderly outpatients [original research]. Front Psychol. (2021) 2021:11. doi: 10.3389/fpsyg.2020.621013

 24. Rubtsova AA, Marquine MJ, Depp C, Holstad M, Ellis RJ, Letendre S, et al. Psychosocial correlates of frailty among HIV-infected and HIV-uninfected adults. Behav Med. (2019) 45:210–20. doi: 10.1080/08964289.2018.1509053

 25. Woo J, Leung J, Morley JE. Comparison of frailty indicators based on clinical phenotype and the multiple deficit approach in predicting mortality and physical limitation. J Am Geriatr Soc. (2012) 60:1478–86. doi: 10.1111/j.1532-5415.2012.04074.x

 26. Dong LJ, Qiao XX, Tian XY, Liu N, Jin YR, Si HX, et al. Cross-cultural adaptation and validation of the frail scale in chinese community-dwelling older adults. J Am Med Direct Assoc. (2018) 19:12–7. doi: 10.1016/j.jamda.2017.06.011

 27. Belloni G, Cesari M. Frailty and intrinsic capacity: two distinct but related constructs. Front Med. (2019) 6:133. doi: 10.3389/fmed.2019.00133

 28. Zhang JF, Yu NX, Zhang JX, Zhou MJ. Sense of community and life satisfaction in Chinese older adults: moderating roles of personal and partner resilience. J Commun Psychol. (2017) 45:577–86. doi: 10.1002/jcop.21878

 29. Lim ML, Lim D, Gwee X, Nyunt MSZ, Kumar R, Ng TP. Resilience, stressful life events, and depressive symptomatology among older Chinese adults. Aging Mental Health. (2015) 19:1005–14. doi: 10.1080/13607863.2014.995591

 30. van Assen M, Helmink JHM, Gobbens RJJ. Associations between lifestyle factors and multidimensional frailty: a cross-sectional study among community-dwelling older people. Bmc Geriatr. (2022) 22:1–13. doi: 10.1186/s12877-021-02704-x

 31. Li J, Zhao DD, Dong B, Yu DD, Ren QQ, Chen J, et al. Frailty index and its associations with self-neglect, social support and sociodemographic characteristics among older adults in rural China. Geriatr Gerontol Int. (2018) 18:987–96. doi: 10.1111/ggi.13280

 32. Gobbens RJJ, Andreasen J. Multidimensional frailty and its determinants among acutely admitted older people: a cross-sectional study using the tilburg frailty indicator. Eur Geriatr Med. (2021) 12:151–60. doi: 10.1007/s41999-020-00388-x

 33. Park SK. Frailty in Korean patients with chronic obstructive pulmonary disease, using data from the Korea national health and nutrition examination survey, 2015 and 2016. Appl Nurs Res. (2021) 59:151417. doi: 10.1016/j.apnr.2021.151417

 34. Gao J, Jia Y, Dai J, Fu H, Wang Y, Yan H, et al. Association of fruit and vegetable intake and frailty among chinese elders: a cross-sectional study in three cities. J Nutr Health Aging. (2019) 23:890–5. doi: 10.1007/s12603-019-1236-4

 35. Society CN. Dietary Guidelines for Chinese Residents. Beijing: Chinese Nutrition Society (2016).

 36. World Health Organization. Global Recommendations on Physical Activity for Health. Genava: World Health Organization (2010).

 37. Smith ML, Bergeron CD, Mccord CE, Hochhalter AK. Applications for public health, health care, and policy. In: Resnick B, Gwyther L, Roberto K, editors. Resilience in Aging. Cham: Springer (2018). doi: 10.1007/978-3-030-04555-5_2

 38. Wong RJ, Mohamad Y, Srisengfa YT, Kent DS, Seetharaman S, Shah RJ, et al. Psychological contributors to the frail phenotype: the association between resilience and frailty in patients with cirrhosis. Am J Transplant. (2021) 21:241–6. doi: 10.1111/ajt.16131

 39. Boman E, Gustafson Y, Haggblom A, Fischer RS, Nygren B. Inner strength - associated with reduced prevalence of depression among older women. Aging Mental Health. (2015) 19:1078–83. doi: 10.1080/13607863.2014.977775

 40. Hoskote M, Le G, Cherian R, Zeiger R, Sarkar U. Cancer patient perspectives on survivorship goals from the smart patients online community. Supp Care Cancer. (2021) 29:2375–84. doi: 10.1007/s00520-020-05734-0

 41. Moe A, Hellzen O, Ekker K, Enmarker I. Inner strength in relation to perceived physical and mental health among the oldest old people with chronic illness. Aging Mental Health. (2013) 17:189–96. doi: 10.1080/13607863.2012.717257

 42. Tanaka K. Strengths promoting the recovery process in older adults with depression. J Clin Nurs. (2018) 27:3032–43. doi: 10.1111/jocn.14359

 43. Zhao X, Si H. Loneliness and frailty among nursing home older adults: the multiple mediating role of social support and resilience. Psychogeriatrics. (2021) 21:902–9. doi: 10.1111/psyg.12765

 44. Hosseini M, Vasli P, Rashidi S, Shahsavari S. Correlation between inner strength and health-promoting behaviors in women with heart failure. Elect Phys. (2016) 8:2810–7. doi: 10.19082/2810

 45. Lundman B, Alex L, Jonsen E, Lovheim H, Nygren B, Fischer RS, et al. Inner strength in relation to functional status, disease, living arrangements, and social relationships among people aged 85 years and older. Geriatr Nurs. (2012) 33:167–76. doi: 10.1016/j.gerinurse.2011.11.001

 46. Viglund K, Olofsson B, Lundman B, Norberg A, Lovheim H. Relationships among inner strength, health and function, well-being, and negative life events in old people: a longitudinal study. Eur J Ageing. (2021) 1–10. doi: 10.1007/s10433-021-00642-6. [Epub ahead of print].

 47. Chung PK, Zhang CQ, Zhao Y, Wong MYC, Hu C. Effectiveness of resistance training on resilience in Hong Kong Chinese older adults: study protocol for a randomized controlled trial. BMC Geriatr. (2021) 21:250. doi: 10.1186/s12877-021-02197-8

 48. Treichler EBH, Glorioso D, Lee EE, Wu TC, Tu XM, Daly R, et al. A pragmatic trial of a group intervention in senior housing communities to increase resilience. Int Psychogeriatr. (2020) 32:173–82. doi: 10.1017/S1041610219002096

 49. Lehning AJ. Promoting resilience through aging-friendly community initiatives: opportunities and challenges. In: Resnick B, Gwyther LP, Roberto KA, editors. Resilience in Aging: Concepts, Research, and Outcomes. Cham: Springer International Publishing (2018). p. 297–314.



OPS/images/fpsyt-13-948958-t003.jpg
Variable

Tenacity
First quartile
Second quartile
Third quartile
Fourth quartile

Strength

irst quartile
Second quartile
Third quartile
Fourth quartile

Optimism

irst quartile
Second quartile
Third quartile

Fourth quartile

The covariates controlled by

Pre-frail

OR (95% Cl)

1
0.94(0.81-1.10)
101 (0:84-1.21)
1.15 (0.92-1.44)

1
0.55 (0.47-0.64)
0.48 (0.40-0.57)
0.44 (0.36-0.56)

1
0.75 (0.66-0.84)
079 (0.68-0.92)
0.80 (0.67-0.95)

odel 2 include:

Model 1

P-value

0.440
0915
0.208

<0.001
<0.001
<0.001

<0.001
0.003
0.010

Frail

OR (95% Cl)

1
0.70 (0.56-0.89)
0.67 (0.48-0.93)
0.5 (0.35-0.87)

1
030 (0.23-039)
0.28 (0.20-0.38)
0.20 (0.12-031)

1
075 (0.61-0.93)
072 (0.53-0.96)
079 (0.55-1.14)

der, education level, marital stat

P-value

0.003
0016
0.010

<0.001
<0.001
<0.001

0.008
0.026
0205

Pre-frail

OR (95% Cl)

1
0.93 (0.80-1.09)
1.02 (0.84-1.23)
1.26 (1.01-1.59)

0.67 (0.57-0.78)
0.60 (0.50-0.72)
058 (0.46-0.73)

1
077 (0.68-0.87)
087 (0.74-1.01)
086 (0.72-1.03)

elf-rated health, smoking, drinking,

Frail

Model 2
P-value  OR (95% CI)
1
0.385 0.7 (0.60-0.99)
03857 0.81(0.57-1.15)
0.045 0.82(0.50-1.33)
|
<0.001 0.44(033-0.58)
<0.001 0.42(0.30-0.59)
<0.001 0.34(020-0.56)
<0.001 0.85(0.68-1.07)
0.072 0.92 (0.67-1.25)
0.110 0.98 (0.67-1.44)

-getable intake, fruit i

P-value

0044
0234
0412

<0.001
<0001
<0.001

0.167
0581
0907

take, and physical activity.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Association between resilience and frailty among Chinese older adults



		Introduction



		Materials and methods



		Participants and study design



		Measurements



		Frailty



		Resilience



		Covariates









		Statistical analysis







		Results



		Descriptive results of demographic characteristics, frailty, and resilience



		Multivariate analysis for associations between frailty and resilience







		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher's note



		References

















OPS/images/cover.jpg
@ frontiers | Frontiers in Psychiatry

Association between resilience
and frailty among Chinese older
adults





OPS/images/fpsyt-13-948958-t001.jpg
Characteristics

Gender

Male

Female
Education level
Under primary school
Primary school
Junior high school
Senior high school and above
Marital status.
Unmarried
Married
Self-rated health
Excellent

Good

General

Poor

Smoking

Never

Former

Current
Drinking

No

Yes

Vegetable intake
Not enough
Enough
Fruitintake

Not enough
Enough

Physical activity
Irregular

Regular

N (%)

10,209 (100.00)

3,525 (34.53)
3,110 (30.46)
2,095 (20.52)
1,479 (14.49)

4,800 (47.02)
5,409 (52.98)

4790 (46.92)

3,201 (31.35)

1,568 (15.36)
650 (6.37)

2238(21.92)
7,971 (78.08)

1,234 (12.09)

4156 (40.71)

3,974 (38.93)
845 (8.28)

7,811 (76.51)
633 (6.20)
1,765 (17.29)

8,793 (86.13)
1,416 (13.87)

5,245 (51.38)
4,964 (48.62)

7,981 (78.18)
2228(21.82)

6,014(58.91)
4,195 (41.09)

Robust

4360 (42.71)

1,685 (47.80)
1,400 (45.02)
798 (38.09)
477(32.25)

2,223 (4631)
2,137 (39.51)

1,776 (37.08)
1,534 (47.92)
753 (48.02)
297 (45.69)

814 (36.37)
3,546 (44.49)

587 (47.57)
2,294 (55.20)
1,341 (33.74)
138 (16.33)

3,190 (40.84)
307 (48.50)
863 (48.90)

3,610 (41.06)
750 (52.97)

1,851 (35.29)
2,509 (50.54)

3,159 (39.58)
1,201 (53.90)

2,118 (35.22)
2,242 (53.44)

Frail status

Pre-frail

4,970 (48.68)

1,642 (46.58)
1,492 (47.97)
1,068 (50.98)
768 (5193)

2,241 (46.69)
2,729 (50.45)

2,474 (51.65)
1,459 (45.58)
735 (46.88)
302 (46.46)

1,129 (50.45)
3,841 (48.19)

590 (47.81)
1,741 (41.89)
2,205 (55.49)
434 (51.36)

3,904 (49.98)
268 (42.34)
798 (45.21)

4,367 (49.66)
603 (42.58)

2,781 (53.02)
2,189 (44.10)

4,033 (50.53)
937 (42.06)

3,189 (53.03)
1,781 (42.46)

Frail

879 (8.61)

198 (5.62)
218 (7.0)
229(10.93)
234 (15.82)

336 (7.00)
543 (10.04)

540 (11.27)
208 (6.50)
80(5.10)

51(7.85)

295 (13.18)
584 (7.33)

57 (4.62)

121 2.91)
428 (10.77)
273 (32.31)

717(9.18)
58(9.16)
104 (5.89)

816(9.28)
63(4.45)

613 (11.69)
266 (5.36)

789 (9:89)
90 (4.04)

707 (11.76)
172 (4.10)

218232

59.727

99363

97.189

793.403

15.693

45.693

281.170

166.846

393.396

P-value

<0001

<0.001

<0.001

<0.001

<0001

<0001

<0001

<0001

<0.001

<0001





OPS/images/fpsyt-13-948958-t002.jpg
Characteristics Tenacity (IQR) P-value Strength (IQR) P-value Optimism (IQR) P-value

Total 28.00 (21,00, 36.00) 18.00 (15.00, 23.00) 9.00 (7.00, 11.00)

Age (years)* <0.001 <0.001 <0.001
65~ 30,00 (23.00, 37.00) 19.00 (1600, 24.00) 9.00(7.00, 11.00)

70~ 28,00 (22.00, 36.00) 19.00(15.00,23.00) 9.00 (7.00, 11.00)

75~ 2600 (20.00, 34.00) 18.00 (14.00, 22.00) 8.00 (6.00, 10.00)

S0~ 26,00 (17.00, 32.00) 1600 (12.00,21.00) 8.00 (6.00, 10.00)

Gender® <0001 <0001 <0.001
Male 29,00 (22.00, 37.00) 19.00 (15.00,23.00) 9.00(7.00, 11.00)

Female 26,00 (20.00, 35.00) 18.00 (14.00,22.00) 8.00(7.00, 11.00)

Education level* <0.001 <0.001 <0.001
Under primary school 26,00 (19.00, 33.00) 17.00 (13.00,22.00) 8.00 (6.00, 10.00)

Primary school 29.00 (23.00, 36.00) 19.00 (16,00, 23.00) 9.00 (7.00, 11.00)

Junior high school 32,00 (25.00, 39.00) 20,00 (16.00, 24.00) 9.00 (8.00, 12.00)

Senior high school and above 34,00 (26.00, 39.00) 22,00 (17.00, 24.00) 10.00 (.00, 12.00)

Marital status” <0.001 <0.001 <0.001
Unmarried 26,00 (18.00, 32.00) 17.00 (13.00,21.00) 8.00 (6.00, 10.00)

Married 29,00 (22.00, 36.00) 19.00(15.00,23.00) 9.00 (7.00, 11.00)

Self-rated health® <0001 <0.001 <0.001
Excellent 3100 (23.00, 38.00) 20.00 (16,00, 24.00) 9.00/(7.00, 11.00)

Good 30.00 (24.00, 37.00) 20,00 (16.00, 24.00) 9.00 (8.00, 11.00)

General 26,00 (20.00, 34.00) 17.00 (14,00, 22.00) 8.00 (6.00, 10.00)

Poor 2100 (14.00, 28.00) 15.00 (11.00,19.00) 7.00 (5.00, 9.00)

Smoking’ <0001 <0001 <0.001
Never 27.00 (21,00, 36.00) 18.00 (15.00, 23.00) 800 (7.00, 11.00)

Former 27.00 (20.00, 36.00) 18.00 (15.00,23.00) 8.00 (7.00, 10.00)

Current 29.00 (23.00, 37.00) 19.00 (1600, 24.00) 9.00(7.00, 11.00)

Drinking® <0.001 <0.001 <0.001
No 27.00 (21.00, 35.00) 18.00 (15.00,23.00) 8.00(7.00, 11.00)

Yes 31,00 (24.50, 37.50) 20.00 (16,00, 24.00) 9.00/(7.00, 11.00)

Vegetable intake” <0.001 <0.001 <0.001
Not enough 26,00 (19.00, 34.00) 17.00 (13.00,22.00) 8.00 (6.00, 10.00)

Enough 30,00 (24.00, 37.00) 20,00 (16.00, 24.00) 9.00(7.00, 11.00)

Fruit intake® <0.001 <0.001 <0.001
Not enough 26,00 (20.00, 35.00) 18.00 (1400, 22.00) 8.00 (6.00, 10.00)

Enough 32,00 (26.00, 38.00) 20,00 (17.00, 24.00) 10.00 (.00, 12.00)

Physical activity’ <0.001 <0.001 <0.001
Irregular 26,00 (20.00, 35.00) 17.00 (1400, 22.00) 8.00(6.00, 10.00)

Regular 30.00 (23.00, 37.00) 19.00 (16.00, 24.00) 9.00 (7.00, 11.00)

Kruskal-Wallis test; *Wilcoxon ray IQR, inter quartile range.









OPS/images/crossmark.jpg
(®) Check for updates





OPS/images/logo.jpg
& frontiers | Frontiers in Psychiatry





