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Abstract 

Background and objectives: Global policy emphasizes the need to promote healthy aging through 

supporting inclusivity, safety, and functional independence. Research indicates that efforts to enhance 

resilience can contribute to meeting these objectives. We employed meta-analytical approach to examine 

evidence on resilience in community-living older adults.  

Research Design and Methods: We searched electronic databases until 13 January 2020 for 

observational studies investigating factors associated with resilience in this population. Articles had to 

provide quantitative data based on standardized assessment and include samples where mean participants’ 

age and lower 95% confidence interval was >55 years. We included 49 studies reported in 43 articles and 

completed 38 independent meta-analysis, 27 for personal and 11 for contextual factors associated with 

resilience.  

Results: A range of personal and contextual factors were significantly associated with resilience, with 

effects sizes predominantly small to moderate (0.1<r˂0.49). Factors reflecting psychological and physical 

wellbeing and access to / quality of social support were associated with higher resilience. Factors 

indicative of poorer psychological wellbeing and social challenges were associated with lower resilience. 

Longitudinal evidence was limited. The level of between study heterogeneity was substantial to 

considerable. Where relevant analysis was possible, the identified publication bias was also considerable.  

Discussion and Implications: The quality of the available evidence, as well as issues related to 

measurement of resilience, indicate the need for further work relative to its conceptualization and 

assessment. The presented findings have important clinical implications, particularly within the context of 

the COVID-19 impact on resilience in older adults. 

Key words: Analysis—systematic review, Analysis—meta-analysis, resilience, measurement, personal 

factors, contextual factors 
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Background 

People worldwide are living longer. By 2050, one in six people in the world will be over 65 (16%), up 

from one in 11 in 2019 (9%) (United Nations [UN], 2019). Aging presents both challenges and 

opportunities at individual as well as societal levels (Storey, 2018; World Health Organisation [WHO], 

2018). Consequently, governments internationally have been called to develop innovative policies and 

public services targeted specifically at older adults and aiming to support healthy lives and wellbeing by 

enhancing inclusivity, safety and resilience within communities (Dugarova, 2017; Ziglio, 2017). 

Traditionally, aging has been associated with frailty, vulnerability and loss (Bartley et al., 2019). 

However, there is considerable variability in the aging process (WHO, 2015). People have intrinsic 

capacity for positive adaptation throughout their life course (WHO, 2015) which, when supported by their 

environment, can be used to compensate for loss and changes associated with aging (Wallace et al., 

2001). This capacity to positively adapt in response to adversity is called resilience (Lazarus, 1993; Ong 

et al., 2009). Research suggests that resilience supports the holistic view of healthy aging, predicting 

happiness, life satisfaction and self-rated health (Fullen et al., 2018; Moore et al., 2015), and buffers 

against progression of disability (Manning et al., 2016). Therefore, efforts to boost resilience in older 

adults are of the utmost relevance, particularly in the context of COVID-19 pandemic, as older adults are 

known to be disproportionately affected in terms of physical and mental health and wellbeing (UN, 2020). 

In order to accurately assess resilience and develop effective interventions, clinicians must have 

at their disposal tools that accurately capture resilience (Cosco et al., 2016). The development of such 

tools reflects the way resilience is conceptualized (Bartley et al., 2019; Clark et al., 2019). Historically, 

resilience has been defined as a trait-like construct, consisting of personality characteristics and stable 

psychosocial factors that contribute to adaptive functioning (Block & Block, 1982; Rutter, 1985; Wagnild 

& Young, 1993). But, this has been challenged for overlooking time-varying and contextual aspects of 

resilient coping, as well as a failure to account for the malleability of human functioning or to consider 

how resilience can be promoted through therapeutic intervention (Bartley et al., 2019; Luthar et al., 2000). 
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More recent theoretical perspectives conceptualize resilience as a dynamic adaptive capacity, built over 

time in response to adverse events experienced over the life course (Clark et al., 2018). This process-

based theory positions resilience as an outcome of dynamic, complex interplay between multiple personal 

and contextual dimensions (Clark et al., 2018; Ong et al., 2009). Indeed, many studies (e.g., Bartley et al., 

2019; Fullen et al., 2018; Li et al., 2015) have identified a range of personal (e.g., age, depressive 

symptoms, life satisfaction, self-rated health) and contextual (e.g., education, income, social support 

networks) factors which influence the resilience of older adults (see Supplementary Tables 7 and 8 for full 

lists of influential factors and related references). 

Such a perspective recognizes resilience as a malleable factor which can be supported by targeted 

interventions (Bartley et al., 2019). Despite this, previously evaluated resilience interventions have tended 

to focus on enhancing protective factors within the individual (Lee et al., 2013). This is perhaps 

unsurprising given that much of the existing literature is focused on psychological resources (Bartley et 

al., 2019; Cosco et al., 2016; Windle et al., 2011). Moreover, while current research evidence recognizes a 

multi-system view of resilience (Bolton et al., 2016; Liu et al., 2017; MacLeod et al., 2016) there is 

neither consensus over its definition nor a ‘gold standard’ for assessing resilience (Cosco et al., 2016; 

Windle et al., 2011). Existing definitions lack precision and fail to account for the multifaceted nature of 

resilience (Bartley et al., 2019). Resilience factors have been predominantly examined in isolation, 

overlooking their potentially synergistic and additive effects (Bartley et al., 2019). Consequently, 

dominant measures reflect trait-like conceptualization of resilience (Cosco et al., 2016; Windle et al., 

2011), with a few, more recent tools, attempting to capture its multidimensional nature (Martin et al., 

2015a) and none providing a comprehensive basis for measurement. Hence, the need to better understand 

multiple determinants of resilience and develop assessment tools that would more accurately reflect this 

knowledge. Such developments would allow health and social care professionals to more precisely 

distinguish older adults able to adapt after experiencing adversity and enable the development of targeted 

supports and interventions that address the individual and contextual factors for those who may struggle 
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(Browne-Yung et al., 2017; Wallace et al., 2001); assisting global efforts to develop sustainable and 

equitable care systems for our elders (WHO, 2017). 

To support this, it appears timely to take stock of existing evidence. Previous reviews explored 

conceptual foundations of resilience in general populations (Dyer & McGuinness, 1996; Earvolino‐

Ramirez, 2007) and more specific contexts e.g., in the fields of aging (Cosco et al., 2015), youth mental 

health (Winders, 2014), or Aboriginal communities (Fleming & Ledogar, 2008). Systematic approaches 

were used to scrutinize psychometric rigor of resilience scales for general (Windle et al., 2011) and older 

adult (Cosco et al., 2016) populations. Bolton et al. (2016) offered a qualitative meta-synthesis of 

protective factors in older adults, while Hicks and Conner (2014) completed a concept analysis of resilient 

aging. A number of comprehensive reviews focused on resilience in older adults are also available 

(Fontes & Neri, 2014; MacLeod et al., 2016; Madsen et al., 2019). Lee et al. (2013) applied meta-analytic 

methodology to identify risk and protective factors related to resilience across the life span. To date, no 

meta-analytic approach was applied to factors associated with resilience in community-living older adults. 

Such a review is needed to summarize evidence as, given the contextual nature of resilience (Vanderbilt-

Adriance & Shaw., 2008), it seems inappropriate to directly translate these general population-level 

findings to older adults. 

In this systematic review and meta-analysis we examined evidence from quantitative 

observational studies to identity factors associated with resilience in community-living older adults. We 

anticipate this knowledge to aid service providers in designing multidimensional interventions aimed at 

enhancing older adults’ resilience and achieve better personal outcomes, while remaining active, 

independent members of their communities; a flagship policy target internationally (WHO, 2017). 

Methods 

Protocol and Registration 
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This systematic review and meta-analysis were conducted in accordance with PRISMA guidelines (see 

Supplementary Table 1) (Knobloch et al., 2011). The review protocol was registered with PROSPERO: 

CRD42019162714. 

Search strategy 

We searched Abstracts in Social Gerontology, CINAHL, MEDLINE, ProQuest Central, PsycINFO and 

Scopus for English language publications until 13 January 2020. The search string comprised: (resilien* 

OR coping OR cope OR adapt* OR adjust* OR hardiness) AND (older adult* OR aging OR aging OR 

aged OR old age OR elderly) AND (community living OR community dwelling OR home OR 

independent living) AND (protective factor* OR risk factor* OR influencing factor* OR predictor* OR 

correlate* OR variable* OR demograph* OR resilien* scale). MeSH headings, free text searching, 

Boolean operators and truncations were used to expand the literature search. No publication date 

restrictions were applied. Last searches were completed on January 13, 2020. 

Records were downloaded into Reference Manager® and screened against inclusion and 

exclusion criteria. Reference lists of relevant review articles identified through searches as well as articles 

meeting our pre-defined inclusion criteria were examined for additional publications.  

Inclusion and exclusion criteria 

Older adults were the population of interest in this review. To allow for different conceptualizations of 

'old age' across different countries (WHO, 2019) we set lower age limit at 55. We excluded studies where 

a mean age and lower 95% confidence interval (CI) was less than 55. Where articles included participants 

under the age of 55, lower 95% CIs were calculated using the mean age and the standard deviation (SD) 

of each sample, using the formula �̅� -1.96(σ/√n), where �̅� is the sample mean, σ is the SD, and n is the 

sample size (Lane, 2020). Three studies failed to report their samples age as a mean with the SD. King 

and Richardson (2016) reported the mean age and the age range of their participants. To ensure that this 

study met the inclusion criteria the SD of the sample mean was estimated using the range rule for SD [σ≈ 
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(b-a)/4, where ‘a’ is the minimum value and ‘b’ is the maximum value (Ramírez & Cox, 2012)]. 

Calculating the SD then enabled the lower CI for the mean age to be estimated. Similar methods have 

been reported in previous meta-analyses (e.g., Jotheeswaran et al., 2016; Whitehall et al., 2020). Moore et 

al. (2015) only reported the mean age of their participants, however they used the same dataset as Jeste et 

al. (2013) which had a lower 95% CI of 76.55 years. Finally, Scelzo et al. (2018) only reported age ranges 

of their participants, consequently the lower 95% CI of their samples age could not be calculated. 

Nevertheless, the decision was made to include their study in this meta-analysis as the reported sample 

characteristics suggest that the 95% CI for this study would have made it eligible for inclusion (age range: 

51-101), and its exclusion may have caused theoretically important information to be lost. 

Our focus was on normally aging seniors, with ‘normal aging’ reflecting a biological norm 

(Canguilhem, 1991). An international review reported that approx. 62% of all the people aged between 

65-74 years, and 81.5% of people of ≥85 years live with multiple conditions (Salive, 2013). Therefore, we 

defined normal aging as aging with a chronic disease (O'Rouke & Ceci, 2013). We excluded studies 

involving people with dementia as cognitive impairment in dementia deviates from the subtle age-related 

declines attributed to the process of ‘normal aging’ (e.g., slower thinking, reduced attention) (World 

Health Organization, 2019). Consequently, the factors associated with the resilience of people with 

dementia may substantially differ from general community dwelling population of older adults (Christie, 

2020). The focus of current policy is to enable older adults to live within their communities for as long as 

possible (WHO, 2017). We therefore consider factors that shape resilience in community-living 

populations. 

The review included observational studies providing cross-sectional or longitudinal data. 

Intervention studies were excluded as a pilot database search returned no interventions studies that 

provided the required data. Only data obtained with the use of standardized resilience measures were 

included. Based on conceptual underpinnings, these measures were classified as assessing either ‘trait 

resilience’ or ‘resilience as coping process’ (Supplementary Table 2). 
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Procedure 

Figure 1 outlines the screening profile. Two reviewers (SG & LW) completed title, abstract and full-text 

screening independently, using structured proforma. Any disagreements were referred to a third 

researcher (ASR) for resolution. Study quality was assessed by two reviewers independently, using 

National Heart, Lung and Blood Institute (NIH) Quality Assessment Tool for Observational Cohort and 

Cross-sectional Studies (NIH, 2020) (Supplementary Table 3). Studies were categorized based on NIH 

(2020) quality rating into three categories: ‘good’, ‘fair’’ or ‘poor’. A structured proforma was used for 

data extraction (Aromataris & Munn, 2020) (Supplementary Table 4). Where multiple articles reported 

data from the same sample (Jeste et al., 2013; Martin et al., 2015b; Moore et al., 2015; Smith, 2009; 

Smith, 2012) appropriate effect size measures were included once only. If an article reported data for 

more than one independent sample (Martin et al., 2015b; Ong et al., 2006; Scelzo et al., 2018; Wagnild, 

2003; You & Park, 2017), these were classed as separate studies. 

Statistical analysis 

Meta-analyses were undertaken to quantitatively synthesize data extracted from studies and consolidate 

information relating to the factors associated with resilience. A separate meta-analysis was conducted for 

each factor, using effect sizes based on correlation coefficients between the two continuous variables 

measuring resilience and the respective factor. Most studies directly reported a correlation coefficient (r). 

For others, reporting a standardized regression coefficient (β), the corresponding correlation coefficient 

was imputed using the formula: r = β + 0.05λ; where -0.50 ≤ β ≤ 0.50 and β is calculated from a single-

equation linear regression model at the individual level; λ is an indicator variable where λ=1 when β>0 

and λ=0 when β<0 (Peterson & Brown, 2005). Fully adjusted regression models were used in the 

imputation process, except for the study by Liddell and Ferreira (2019), where models were selected on 

the basis of the specific variables they adjusted for, and preference was given to the model that adjusted 

for a greater number of variables. 
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Correlation coefficients extracted for each study were converted to the Fisher’s z scale for its 

variance stabilization and normalization properties, where, z= 0.5 ln (
1+r

1-r
); SEz= √

1

n-3
  (Borenstein et al., 

2009). These transformed values were used to estimate the summary effect size and CI by fitting random-

effects models, and the results were back transferred to correlation coefficients. Estimated effect sizes 

(hereafter ‘effect sizes’) ≤0.09 were considered negligible, 0.10-0.29 small, 0.30-0.49 medium, and ≥0.50 

large (Cohen, 1988). Visual representation of results, via forest plots, displayed the pooled effect size for 

each factor. 

The presence of between-study variation was examined using the χ2 test for heterogeneity which 

determines if the observed differences in results are due to random chance (Higgins et al., 2019). The 

amount of heterogeneity was quantified using the I2 statistic, which depicts the percentage of variation in 

estimated effects that is due to actual variation between studies rather than sampling error (Higgins et al., 

2003). Leave-one-out sensitivity analysis was performed to further verify consistency and robustness of 

results obtained, and consequently identify the sources of heterogeneity. Detection of possible publication 

bias via funnel plots was undertaken, wherein the standard error of estimates were plotted against the 

estimated effect sizes for each meta-analysis. For factors where at least 10 studies were included in the 

meta-analysis, funnel plot asymmetry was examined in order to identify the presence of bias (Higgins et 

al., 2019). 

Results 

The search of online databases and other sources identified 9,096 publications. Following the screening 

procedure (Figure 1), 56 articles were identified as meeting inclusion criteria. Among these, 43 papers 

reported correlational data from 49 independent studies, completed across 10 countries: USA (33), China 

(2) and Brazil, Germany, Italy, Norway, Sweden, Philippines, Singapore and South Korea (1 each). 

Of these, all but two studies (Manning et al., 2016; Silverman et al., 2015) were of cross-sectional 

design. The majority (24) were of ‘fair’ quality indicating moderate risk of bias, while 12 demonstrated 
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‘good’ (low risk of bias) and seven ‘poor’ (high risk of bias) quality. Where risk of bias was identified, it 

was due to methods of sample selection, sample size and its justification, measurement standardization 

and/or clarity regarding control for confounders. Supplementary Table 5 shows detailed characteristics of 

studies included in the meta-analysis; Supplementary Table 6 lists the excluded studies. 

Measures of resilience 

Eight standardized measures of resilience were used across the included studies (Supplementary Table 2). 

There were five measures of trait resilience, with the Resilience Scale (Wagnild & Young 1993) being 

utilized most frequently. Six studies used measures of resilience as a coping process, with two each 

utilizing the Brief Resilience Scale (Smith et al., 2008); Resilience Appraisal Scale (Johnson et al., 2010) 

and Hardy-Gill Resilience Scale (Hardy et al., 2004).  

Factors associated with resilience were categorized into personal and contextual. The complex 

nature of both resilience and influential factors can make it difficult to assign these factors into distinct 

categories (Hayman et al., 2017; Ungar, 2013; Vanderbilt-Adriance & Shaw, 2008). For example, 

loneliness can be conceptualized as an individual’s subjective feeling of psychological distress (personal) 

in response to perceived deficits in the number and quality of one’s social relationships (contextual) 

(Hawkley & Cacioppo, 2010; Yanguas et al., 2018; Matthews et al., 2021). To manage this complexity, 

for the purpose of this review, we applied criteria similar to those used by Hincks (2014) relative to 

factors associated with the concept of quality of life. Namely, we defined contextual factors as related to 

any objective or subjective indicator of the adversity (e.g., perceived stressfulness of the event) or a 

person’s physical, cultural, social and economic environments (e.g., education, discrimination, 

family/friend network size). In contrast, personal factors relate directly to the individual and reflect their 

values, beliefs and feelings (e.g., life satisfaction, loneliness), their health and body functions (e.g., frailty, 

depressive symptoms), and their motor, process and social interaction skills (e.g., cognitive functioning, 

social engagement).  

Studies meeting inclusion criteria 
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Fifty-six articles met the inclusion criteria. These reported associations between resilience and 48 

personal and 23 contextual factors. However, because some factors associations were reported by one 

study only, and 13 articles reported data not suitable for computing the required effect size, meta-analysis 

was infeasible for 21 personal and 12 contextual factors. All identified factors and, where relevant, 

reasons for exclusion from meta-analysis are presented in Supplementary Tables 7-8. 

Studies included in meta-analysis 

We completed meta-analyses for the identified factors where the available data was supported by 

measurement reflecting either resilience as a trait or coping process. This resulted in 38 independent 

meta-analyses (27 personal and 11 contextual factors), based on sample sizes ranging 101-10,809 

participants and 2-14 studies. Figure 2 shows a forest plot of the pooled correlation coefficients across 

studies measuring the association between resilience and each factor. It also shows the number of studies 

and total sample size across which effect sizes were combined. 

Where sufficient data was available we completed a separate analysis based on type of resilience 

measurement, resulting in 33 meta-analyses across personal and contextual factors for measurement of 

resilience as a trait and five meta-analyses across personal and contextual factors for resilience measured 

as a coping process. Figures 3 and 4 show forest plots illustrating these analyses. 

Resilience and personal factors 

Statistically significant relationships (5% level of significance) were found between resilience and a 

number of personal factors. Effect sizes ranged from small to large, indicating poor to strong associations 

between resilience and personal factors.  

Personal factors associated with higher resilience 

Higher scores on measures of health promoting lifestyle, optimism, purpose in life, self-efficacy, self-

transcendence and sense of coherence showed strong (≥0.50) positive associations with resilience, 

regardless of the conceptual basis behind resilience measure used. Life satisfaction, morale, positive daily 
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emotions, spirituality, successful aging, self-rated composite health, self-rated mental health, self-rated 

physical health and physical functioning were also positively related to resilience, regardless of the 

approach to measurement. These associations were low to moderate (0.1<r<0.49). Psychological 

wellbeing and quality of life both showed positive, moderate associations with resilience. For both 

factors, due to the low number of studies underpinning the analysis, only a combined analytical approach 

was possible. Gender was the only socio-demographic factor weakly correlated with trait resilience, 

suggesting higher trait resilience for females. However, this relationship was not supported by analysis 

combining data across approaches to measurement or data based on measurement of resilience as a 

coping process only. 

Personal factors associated with lower resilience 

Depressive symptoms were moderately, negatively related to resilience regardless of the approach to 

measurement. Loneliness showed moderate negative associations with resilience in combined analysis as, 

due to low number of studies, only this approach was possible. Psychological distress was moderately, 

negatively related to trait resilience. Also based on data reflecting resilience as a trait, risk of suicidal 

behavior showed a weak, negative association with resilience. 

Resilience and contextual factors 

A number of contextual factors were significantly associated with resilience (5% level of significance). 

Estimated effect sizes were predominantly small, indicating low strength of associations. Only one factor 

reached medium and one large effect size. 

Contextual factors associated with higher resilience 

Education, income, family/friend network size and social support were all weakly correlated with 

resilience. The relationship between education and resilience became statistically non-significant when 

only data based on measurement of resilience as a coping process was considered. Marital status was 
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weakly associated with trait resilience, but not when data across types of resilience measurement was 

analyzed together. 

Contextual factors associated with lower resilience 

Perceived stressfulness of event showed a strong, negative association with resilience. This was based on 

two studies, representing different conceptual basis for measuring resilience. Experienced stigma was 

moderately, negatively related to trait resilience. 

Factors not significantly associated with resilience 

Personal factors showing statistically non-significant associations with resilience, found across types of 

resilience measurement, include age, gender, Activities of Daily Living (ADL) limitations, cognitive 

functioning, negative daily emotions and social engagement. Marital status, race, support from 

family/friends were among contextual factors non-significantly associated with resilience when combined 

measurement was used in analysis. 

Heterogeneity 

Table 1 illustrates the measures assessing heterogeneity between studies for each factor – the χ2 test 

statistic, Q and its p-value, and the I2 statistic and its CI. 

Since most factors include only a small number of studies and/or limited sample size, a more 

stringent threshold for statistical significance, Qp<0.10, was considered for the χ2 test of heterogeneity in 

order to overcome its issue of low power (Higgins et al., 2019). The test yielded statistically significant 

variability between studies for the majority of factors, with corresponding I2 values quantifying this 

heterogeneity as substantial to considerable (Higgins et al., 2019). In cases where Qp is ≥0.10, CIs for I2 

are usually wide, with I2=0 in some instances. 

The leave-one-out sensitivity analysis (Supplementary Table 9) identified a number of studies as 

influential and potential sources of heterogeneity e.g., Liddell and Ferreira (2019) for factors life 

satisfaction, self-rated health total and gender; Li et al. (2015) for social support and gender; Lu et al. 
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(2017) for optimism; and Bartley et al. (2019) for marital status and income. Omission of these studies 

affected the meta-analyses’ results in terms of the heterogeneity statistics, level of significance and the 

estimated effect size. For factors marital status and gender, upon exclusion of Bartley et al. (2019) and Li 

et al. (2015) respectively, effect sizes that were initially non-significant changed to small but significant. 

For income, optimism and social support, effect sizes remained significant but slightly decreased in 

magnitude, whereas for self-rated health total and life satisfaction they remained significant but slightly 

increased in magnitude when influential studies were omitted. More substantial changes were observed 

for between-study heterogeneity, wherein the I2 statistic considerably reduced in most cases on removal of 

these influential studies. Potential sources of heterogeneity linked to the studies identified as influential 

include a) methodology applied to the computation of the effect size; b) variations in conceptual basis 

behind the resilience measures used; c) use of non-standardized tools in measurement of continuous 

variables associated with resilience; c) use of diverse coding for categorical variables associated with 

resilience; e) participants’ characteristics, including cultural diversity between analyzed samples, focus on 

older adults living with a specific health condition or those living in post-disaster communities. 

Publication bias 

Funnel plots offering visualization of the bias analysis for factors with at least 10 studies are presented in 

Supplementary Figures 10a-e. Funnel plot asymmetry was substantially noted for factors self-rated health 

(total, physical and mental), wherein smaller studies without statistically significant effects were likely 

unreported, causing gaps in the bottom corners of the plots. Possibility of bias was also detected for 

factors age and depressive symptoms, where several studies were outside the 95% confidence region 

based on a random-effects meta-analysis. 

Discussion 

To our knowledge, this is the first systematic review with meta-analyses of factors associated with 

resilience in community-living older adults. It is also the first such review including measures of 
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resilience as a trait and coping process, and to explicitly consider both personal and contextual factors 

associated with resilience. The majority of the included studies were cross-sectional, with substantial to 

considerable between-study heterogeneity. Most studies demonstrated moderate to high risk of bias. From 

a broad range of factors identified as being related to resilience, about 50% were supported by evidence 

sufficient to facilitate meta-analysis. Where meta-analysis was possible, a number of personal and 

contextual factors were significantly related to resilience, with most showing weak to moderate and a few 

reaching strong associations. Where strong associations were found, CIs were typically wide. Only 13 of 

38 meta-analyses were supported by data from more than three studies. 

Amongst socio-demographic factors, age and race were unrelated to resilience. Gender, 

education, income and marital status showed weak but inconsistent associations, depending on the type of 

resilience measurement. Our observations relative to relationships between socio-demographic factors 

and resilience resonates with previous meta-analytical review, which highlighted inconsistency of 

findings and relatively low effect of these factors on resilience when compared with the effect of other 

psychosocial influences (Lee et al., 2013). 

In this meta-analysis, factors indicative of physical and psychological wellbeing were generally 

associated with higher resilience, as were those reflecting access to and quality of social support. The 

majority of these relationships were weak to moderate, with only a few personal factors demonstrating 

strong associations, including health promoting lifestyle, optimism, purpose in life, self-efficacy, self-

transcendence and sense of coherence. This is consistent with findings of systematic reviews which 

sought to synthesize available data about older adults protective factors (Bolton et al., 2016; Earvolino-

Ramirez, 2007; Resnick, 2011), as well as with other meta-analyses which investigated factors associated 

with resilience in different populations (Lee et al., 2013 (adults); Yule et al., 2019 (children exposed to 

violence)).  

We found that a number of personal factors (loneliness, depression, and psychological distress) 

were moderately associated with lower resilience. Additionally, two contextual factors (perceived 

stressfulness of the event and experience of stigma) showed similar patterns of association. Loneliness, 
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depression and psychological distress have previously been reported as being associated with lower 

resilience in older adults (Clark et al., 2018; Mlinac et al., 2011), as well as in other populations (Chai et 

al., 2019 (left-behind children); Iacob et al., 2020 (familial caregivers); Lee et al., 2013 (adults)). Higher 

perceived stressfulness of the event has also previously been identified as being associated with lower 

resilience (Hye Kyung et al., 2017 (nurses); Lee et al., 2013 (adults)). However, our finding of experience 

of stigma being associated with lower resilience is relatively novel, although Hayman et al. (2017) 

suggest that a stigma of aging may negatively affect resilience.  

Due to limited longitudinal data, we were unable to consider the role of the identified factors as 

predictors of resilience. Moreover, we recognize that the effect of relationships between resilience and 

some socio-demographic and psychosocial factors may vary depending on the approach to the 

measurement of resilience, as we found that the relationships between resilience and gender, marital 

status and education differed based on the approach to measurement. This supports the notion that 

resilience results from complex associations across many domains, which may co-vary in different 

combinations to influence individual results (Bartley et al., 2019; Dahlberg, 2015; Southwick et al., 

2014). It may also reflect a theory that health outcomes, including resilience, are influenced by many 

factors operating on many levels, and that this impact may vary over time and context (Hayman et al., 

2017; Orford, 2008).  

The importance of a range of personal and contextual factors relative to resilience have been 

identified in a previous meta-analysis focused on resilience across the lifespan (Lee et al., 2013). Our 

review identified a number of additional factors e.g., spirituality, purpose in life, self-rated physical and 

mental health, which were not identified by Lee et al. (2013). But, for some factors, previously 

recognized as important e.g., self-esteem, negative affect or anxiety (Lee et al., 2013), due to insufficient 

data, we were unable to complete meta-analysis. This too aligns with the notion of the contextual nature 

of resilience (Vanderbilt-Adriance & Shaw, 2008), indicating that factors associated with resilience may 

change over the life-span, supporting the need for a better understanding of its contextual determinants 

(Hayman et al., 2017). Consideration of our findings in the context of previous qualitative and 
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comprehensive reviews highlights that a number of potentially important factors e.g., previous experience 

of hardship (Bolton et al., 2016; Hicks & Conner, 2016), altruism (Bolton et al., 2016) or cultural 

dimensions (Fleming & Ledogar, 2008), have not been quantitatively evaluated in older adults or, as 

shown in this review, there is insufficient quantitative data to support meta-analysis. This indicates that 

associations examined in quantitative studies to-date, and certainly those captured in this meta-analysis, 

are unlikely to reflect all factors that are critical to understanding and supporting development of 

interventions aiming to promote resilience in older adults. 

Studies included in our review employed numerous standardized measures of resilience, with the 

Resilience Scale (Wagnild & Young, 1993) being utilized most frequently. Previous reviews considered 

the measurement of resilience in adult (Windle et al., 2011) and older adult (Cosco et al., 2016) 

populations. Windle et al. (2011) highlights that despite wide recognition of resilience as being associated 

with personal and contextual factors, the vast majority of resilience tools capture only its individual 

domains. The same was acknowledged by Cosco et al. (2016) relative to tools used to assess resilience in 

older adults. Windle et al. (2011) recommends that, to facilitate development of effective interventions, 

resilience measures should reflect a multi-level perspective that spans across personal and contextual 

determinants. However, although new tools, reportedly meeting this criterion (e.g., Martin et al., 2015a), 

have been developed in the context of community dwelling older adults, they neither capture all important 

aspects of resilience nor have established properties of validity and reliability. And, as we reflect, are not 

widely used in research. 

Due to scarcity of evidence, we took a decision to statistically analyze all factors for which data 

was available from two or more studies. Consequently, the number of studies included in each meta-

analysis is generally small, with 77% including fewer than five studies. This approach allowed 

consideration of a wider range of factors than would be possible if we applied more stringent selection 

criteria. However, it affected the robustness of the average population effect size and average sampling 

error calculated. Lack of a substantial number of studies also affects the estimation of between study 

variance since it causes the χ2 test to have low power and uncertainty in the value of I2 i.e., wider CIs. 
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Moreover, inconsistent reporting of demographic data across included studies prevented meta-regression 

or subgroup analyses, meaning additional potential sources of heterogeneity could not be considered. For 

some studies, we had to impute the effect size, which further affected the accuracy of the analysis. 

Additionally, due to the nature of underlying data, we examined factors separately and could not account 

for likely inter-correlations. Finally, the completed publication bias analysis indicated the possibility of 

reporting biases which are likely to result in overestimation of effect estimates. In this context, 

publication of high-quality research on resilience in older adults, inclusive of negative findings, should be 

encouraged to facilitate more accurate evaluation of evidence.  

Our findings highlight some limitations relative to the lack of consistency in defining, 

conceptualizing and measuring resilience in older adults i.e., we identified that the relationship between 

influential factors and resilience may vary depending on how resilience is measured. Although current 

conceptualizations emphasize the multidimensionality and dynamic nature of resilience (Liu et al., 2017), 

the prevailing approaches to the study of resilience fail to account for these characteristics (Bartley et al., 

2019). Consequently, most established measures do not capture all relevant factors (Windle et al., 2011; 

Cosco et al., 2016) and none can serve as a ’gold standard’ for resilience assessment (Windle et al., 2011; 

MacLeod et al., 2016). This is important, as inaccurate measurement may provide misleading 

information, affecting accuracy of research and clinical recommendations (Cosco et al., 2016; Hayman et 

al., 2017). Therefore, broadening the perspective to include a range of personal and contextual factors, 

conceptualized from different levels and reflecting both protective and risk factors, is likely to provide a 

greater understanding and basis for measurement of resilience. We concur with Bartley et al. (2019) that 

incorporating additional dimensions, reflecting health and lifestyle as well as a broader range of 

psychological and contextual factors, will be key to improving the understanding, assessment and design 

of interventions to promote resilience in older adults. Such comprehensive consideration of resilience may 

also contribute to models of healthy aging as, through the addition of adversity and resilience to the 

healthy aging model, the concept becomes more appropriate for the aging population who are likely to 

experience a range of adversities (Cosco et al., 2017). A greater understanding of the influence of 
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contextual factors on resilience may also support the design of environments and health systems that 

support healthy aging, through identifying social and community factors which support an individual’s 

ability to adapt well in the face of age-related adversities (Earvolino-Ramirez, 2007; Hicks & Conner, 

2014; Hayman et al., 2017; Wong, 2018). 

Improvements in this area will be of particular importance in the aftermath of COVID-19 

pandemic, which disproportionately affects older adults’ ability to navigate through and adapt to age-

related and societal challenges we all experience as a result (Harkins, 2020; UN, 2020). It has been 

reported that, during the pandemic, resilience has moderated the relationship between stress and mental 

health outcomes (Havnen et al., 2020). However, preliminary research (Mental Health Foundation, 2020; 

Wister & Speechley, 2020) has also found that the pandemic has caused an increase in vulnerability 

factors (e.g., poor health, decreased social support and social engagement, reduced access to community 

services, increased social isolation and loneliness, worsening psychological and economic resources, and 

harmful coping strategies), which may have a detrimental influence on individuals’ resilience. At the 

same time, many protective factors (e.g., social engagement, contact with friends and family, income and 

physical activity) have been negatively impacted by the pandemic, particularly for older adults (Mental 

Health Foundation, 2020; Wister & Speechley, 2020). Consequently, innovative ways to bolster older 

adults’ resilience are needed (Fuller & Huseth-Zosel, 2021; Wister & Speechley, 2020); especially as it is 

recognized that the impact of the COVID-19 pandemic is likely to be long-lasting (The British Academy, 

2021). Supporting the protective factors and identifying and addressing the vulnerability factors of older 

adults will be crucial as they face the continuing consequences of the pandemic (Wister & Speechley, 

2020).  

Conclusion 

This review highlighted limitations in prevailing ways of conceptualizing and assessing resilience, which 

may impede how services support older adults. Our findings support the need for conceptualization and 

measurement of resilience that would incorporate a broader range of personal and contextual dimensions, 
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considered at different levels, and reflecting health and lifestyle as well as psychological and contextual 

factors. Additionally, there is a need for longitudinal research to reflect these changes, inform 

development of multidimensional interventions to promote resilience, and support identification of older 

adults who may benefit from a timely provision of preventative measures. 
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Figure 1: Study screening profile 
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Figure 2: Forest plot showing estimated correlation coefficients between personal and contextual factors and 

resilience (combined measurement of resilience as trait and as coping process). Note: positive scores indicate that 

factors were related to higher resilience, negative scores indicate that factors were related to lower resilience. 
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Figure 3: Forest plot showing estimated correlation coefficients between personal and contextual factors and trait 

resilience. Note: positive scores indicate that factors were related to higher resilience, negative scores indicate that 

factors were related to lower resilience. 
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Figure 4: Forest plot showing estimated correlation coefficients between personal and contextual factors and 

resilience as coping process. Note: positive scores indicate that factors were related to higher resilience, negative 

scores indicate that factors were related to lower resilience. 
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Table 1: Between-study heterogeneity for meta-analysis corresponding to each factor 

Factor k n r [95% CI] rp Q Qp I2 [95% CI] 

Personal        

Age 12 8275 0.023 [-0.079,0.125] 0.661 67.67 <0.001 83.74% [73.06%,90.19%] 

Gender 6 6301 0.054 [-0.018,0.126] 0.143 7.35 0.196 31.99% [0.00%,72.50%] 

ADL limitations 2 10809 -0.13 [-0.399,0.159] 0.378 4.87 0.027 79.47% [11.35%,95.25%] 

Cognitive functioning 2 1407 -0.192 [-0.595,0.289] 0.439 12.87 <0.001 92.23% [73.43%,97.73%] 

Depressive symptoms 11 5707 -0.369 [-0.459,-0.273] <0.001 193.51 <0.001 94.83% [92.45%,96.46%] 

Health promoting lifestyle 3 369 0.529 [0.451,0.6] <0.001 0.00 0.998 0.00% [0.00%,0.00%] 

Life satisfaction 7 7157 0.334 [0.313,0.354] <0.001 7.06 0.315 15.06% [0.00%,58.81%] 

Loneliness 2 2187 -0.447 [-0.692,-0.109] 0.011 21.19 <0.001 95.28% [86.01%,98.41%] 

Morale 4 1190 0.291 [0.191,0.384] <0.001 5.93 0.115 49.45% [0.00%,83.27%] 

Optimism 4 2094 0.549 [0.354,0.698] <0.001 88.84 <0.001 96.62% [93.86%,98.14%] 

Physical functioning 2 1838 0.252 [0.144,0.354] <0.001 2.94 0.087 65.96% [0.00%,92.28%] 

Positive daily emotions 3 101 0.394 [0.209,0.552] <0.001 0.05 0.976 0.00% [0.00%,0.00%] 

Negative daily emotions 3 101 -0.182 [-0.37,0.02] 0.077 1.35 0.509 0.00% [0.00%,84.61%] 

Psychological distress 5 1159 -0.463 [-0.582,-0.326] <0.001 8.93 0.063 55.19% [0.00%,83.45%] 

Psychological wellbeing 2 311 0.404 [0.306,0.494] <0.001 0.93 0.334 0.00% 

Purpose in life 2 245 0.637 [0.407,0.791] <0.001 6.42 0.011 84.43% [36.2%,96.2%] 

Quality of life 2 372 0.369 [0.277,0.454] <0.001 0.300 0.584 0.00% 

Self-efficacy 2 268 0.517 [0.423,0.6] <0.001 0.300 0.586 0.00% 

Self-rated general health 10 7903 0.293 [0.231,0.354] <0.001 46.59 <0.001 80.68% [65.40%,89.21%] 

Self-rated mental health 13 9726 0.365 [0.284,0.442] <0.001 137.97 <0.001 91.30% [86.96%,94.20%] 

Self-rated physical health 14 9928 0.197 [0.150,0.244] <0.001 30.19 0.004 56.95% [21.86%,76.28%] 

Self-transcendence 2 245 0.571 [0.402,0.702] <0.001 3.08 0.079 67.57% [0.00%,92.67%] 

Sense of coherence 2 245 0.516 [0.166,0.751] 0.006 10.12 0.001 90.12% [63.86%,97.3%] 

Social engagement 2 2904 0.357 [-0.078,0.678] 0.105 152.62 <0.001 99.34% [98.81%,99.64%] 

Spirituality 3 2198 0.269 [0.22,0.317] <0.001 1.61 0.448 0.00% [0.00%,87.04%] 

Successful aging 4 2766 0.252 [0.096,0.396] 0.002 76.37 <0.001 96.07% [92.65%,97.90%] 

Risk of suicidal behavior 2 2034 -0.26 [-0.373,-0.139] <0.001 8.15 0.004 87.73% [52.48%,96.83%] 

Contextual        

Education 5 3411 0.09 [0.039,0.141] <0.001 7.02 0.135 43.00% [0.00%,79.05%] 

Income 3 1970 0.234 [0.075,0.382] 0.004 7.43 0.024 73.08% [9.56%,91.99%] 

Marital status 3 6088 -0.033 [-0.329,0.269] 0.835 14.84 <0.001 86.53% [61.22%,95.32%] 

Race 3 316 0.034 [-0.129,0.195] 0.682 3.46 0.178 42.15% [0%,82.49%] 

Family network size 2 475 0.266 [0.145,0.379] <0.001 1.92 0.166 47.78% 

Friend network size 3 581 0.232 [0.154,0.308] <0.001 0.78 0.678 0.00% [0.00%,73.24%] 

Perceived stressfulness of the 

event 

2 601 -0.578 [-0.75,-0.332] <0.001 5.01 0.025 80.05% [14.21%,95.36%] 

Social support 8 2158 0.273 [0.149,0.389] <0.001 42.74 <0.001 83.62% [69.28%,91.27%] 

Stigma 2 474 -0.484 [-0.778,-0.017] 0.043 28.29 <0.001 96.47% [90.35%,98.71%] 

Support from friends 2 458 0.056 [-0.617,0.681] 0.888 60.34 <0.001 98.34% [96.29%,99.26%] 

Support from family 2 458 0.066 [-0.522,0.611] 0.841 41.68 <0.001 97.60% [94.1%,99.02%] 

Notes.CI = confidence interval; ADL = activities of daily living. 
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Supplementary Table 1. PRISMA checklist  
 

 

Section/topic  # Checklist item  
Reported in the 

section titled 

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both.  Title 

ABSTRACT   

Structured 
summary  

2 Provide a structured summary including, as applicable: 
background; objectives; data sources; study eligibility criteria, 
participants, and interventions; study appraisal and synthesis 
methods; results; limitations; conclusions and implications of key 
findings; systematic review registration number.  

Abstract 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is 
already known.  

Background 

Objectives  4 Provide an explicit statement of questions being addressed with 
reference to participants, interventions, comparisons, outcomes, 
and study design (PICOS).  

Background 

METHODS   

Protocol and 
registration  

5 Indicate if a review protocol exists, if and where it can be 
accessed (e.g., Web address), and, if available, provide 
registration information including registration number.  

Protocol and 
Registration 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) 

and report characteristics (e.g., years considered, language, 
publication status) used as criteria for eligibility, giving rationale.  

Inclusion and 
Exclusion Criteria 

Information 
sources  

7 Describe all information sources (e.g., databases with dates of 
coverage, contact with study authors to identify additional 
studies) in the search and date last searched.  

Search strategy 

Search  8 Present full electronic search strategy for at least one database, 
including any limits used, such that it could be repeated.  

Search strategy 

 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, 
included in systematic review, and, if applicable, included in the 
meta-analysis).  

Search strategy 

Procedure 

Data collection 
process  

10 Describe method of data extraction from reports (e.g., piloted 
forms, independently, in duplicate) and any processes for 
obtaining and confirming data from investigators.  

Procedure 

Data items  11 List and define all variables for which data were sought (e.g., 
PICOS, funding sources) and any assumptions and 
simplifications made.  

Statistical analysis 

Supplementary 
Table 4 

Risk of bias in 
individual studies  

12 Describe methods used for assessing risk of bias of individual 
studies (including specification of whether this was done at the 
study or outcome level), and how this information is to be used in 
any data synthesis.  

Procedure 

Supplementary 
Table 3 

 

Summary 
measures  

13 State the principal summary measures (e.g., risk ratio, difference 
in means).  

Statistical analysis 
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Synthesis of 
results  

14 Describe the methods of handling data and combining results of 
studies, if done, including measures of consistency (e.g., I2) for 
each meta-analysis.  

Statistical analysis 

Risk of bias 
across studies  

15 Specify any assessment of risk of bias that may affect the 
cumulative evidence (e.g., publication bias, selective reporting 
within studies).  

Statistical analysis 

 

Additional 
analyses  

16 Describe methods of additional analyses (e.g., sensitivity or 
subgroup analyses, meta-regression), if done, indicating which 

were pre-specified.  
Statistical analysis 

RESULTS  

Study selection  17 Give numbers of studies screened, assessed for eligibility, and 
included in the review, with reasons for exclusions at each stage, 
ideally with a flow diagram.  

Results 

Figure 1 

Study 
characteristics  

18 For each study, present characteristics for which data were 
extracted (e.g., study size, PICOS, follow-up period) and provide 
the citations.  

Results 

Measures of 
resilience 

Supplementary 
Table 5 

Risk of bias 
within studies  

19 Present data on risk of bias of each study and, if available, any 
outcome level assessment (see item 12).  

Supplementary 
Table 5 

Results of 
individual studies  

20 For all outcomes considered (benefits or harms), present, for 
each study: (a) simple summary data for each intervention group 
(b) effect estimates and confidence intervals, ideally with a forest 
plot.  

Results 

Supplementary 
Table 7-8 

Figures 2-4 

Synthesis of 
results  

21 Present results of each meta-analysis done, including confidence 
intervals and measures of consistency.  

Results 

Figures 2-4 

Risk of bias 
across studies  

22 Present results of any assessment of risk of bias across studies 
(see Item 15).  

Heterogeneity 

Table 1 

Publication bias 

Supplementary 
material 9 & 10a-e 

Additional 
analysis  

23 Give results of additional analyses, if done (e.g., sensitivity or 
subgroup analyses, meta-regression [see Item 16]).  

Heterogeneity 

Supplementary 
Table 9 

DISCUSSION  

Summary of 
evidence  

24 Summarize the main findings including the strength of evidence 
for each main outcome; consider their relevance to key groups 
(e.g., healthcare providers, users, and policy makers).  

Discussion 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), 
and at review-level (e.g., incomplete retrieval of identified 
research, reporting bias).  

Discussion 

Conclusions  26 Provide a general interpretation of the results in the context of 
other evidence, and implications for future research.  Discussion 

FUNDING  

Funding  27 Describe sources of funding for the systematic review and other 
support (e.g., supply of data); role of funders for the systematic 
review.  

Funding 

 
From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. doi:10.1371/journal.pmed1000097  
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Supplementary Table 2. Resilience measures used in the included studies 

Measurement 
tool 

Type of 
resilience 

Characteristics / conceptual foundations Used in: 

The Resilience 
Scale (Wagnild & 
Young, 1993) 

Trait Resilience 
 

Captures personality characteristics of resilience (Resnick & 
Inguito, 2011), 
25 items reflecting the five characteristics of resilience 
including: 

 self-reliance or believing in oneself, 

 meaning, and the realization that life has purpose 
and meaning, 

 equanimity or acceptance of events that happen 
through life, 

 perseverance, which reflects persistence despite 
adversity, 

 existential aloneness or the realization that each 
person is unique and some experiences must be 
faced alone 

Items fit into two factors: Personal Competence and 
Acceptance of Self and Life. 
Scale from disagree (1) to agree (7). 
Interpretation of scores: 

 >145 indicate moderately high to high resilience 

 126 – 145 moderately low to moderate resilience 

 ˂125 low resilience 
Measure of resilience most frequently used with older adults 
(Resnick & Inguito, 2011). 
Evidence supporting psychometric properties for older adults 
available in: Resnick & Inguito, 2011; Wagnild, 2003; Wagnild 
& Young, 1993. 

19 independent 
studies: 
Coutto et al. 2011 
Fraitag & Schmidt, 
2016 
King & Richardson, 
2016 
Lee et al. 2008 
Manning et al. 2016 
McClain et al. 2018 
Moe et al. 2013 
Nygren et al. 2005 
Polson et al. 2018 
Torma et al. 2013 
Wagnild, 2003 
(reporting 5 
independent studies) 
Wagnild & Torma, 
2013 
Wagnild & Young, 
1993 
Wells, 2009 
Wells, 2010 

Connor Davidson 
Resilience Scale 
(Connor & 
Davidson, 2008) 

Trait resilience 
 

Captures personality aspects of resilience (Resnick & Inguito, 
2011). 
Main scale includes 25 items, all of which carry a 5-point range 
of responses, as follows: not true at all (0), rarely true (1), 
sometimes true (2), often true (3), and true nearly all of the time 
(4). The scale is rated based on how the subject has felt over 
the past month. The total score ranges from 0–100, with higher 
scores reflecting greater resilience (Connor & Davidson, 2003). 
Three authorized versions: 25 item CD-RISC; 10 item CD-
RISC-10; 2 item CD-RISC-2. 
Other versions available but unauthorized due to substantial 
modifications (Davidson, 2020). 
Psychometric properties established for various populations 
(Davidson, 2020). 

17 independent 
studies: 
Jeste et al. 2013 
Jeste et al. 2019 
Kuwert et al. 2014 
Lamond et al. 2008 
Lim et al. 2015 
Lu et al. 2017 
Martin et al. 2015b 
McKibbin et al. 2016 
Montross et al. 2006 
Moore et al. 2015 
Scelzo et al. 2013 
Schure et al. 2013 
Silverman et al. 2015 
Smith, 2009 
Smith, 2012 
Vahia et al. 2011 
You & Park, 2007 

Dispositional 
Resilience Scale 
(Bartone et al., 
1989) 

Trait resilience The theoretical background to the development of this scale is 
derived from the hardiness literature, and in a number of 
applications it is referred to as a measure of hardiness. As a 
personality style, it might assist in a resilient response from the 
individual level, however it is generally regarded as a fixed trait 
and does not fit well with the notion of resilience as a dynamic 
process. 3 dimensions, 45 items. 
Psychometric properties reported: Bartone et al., 1989; 
Bartone, 1991; Bartone, 1995; Bartone, 2007. 

4 independent 
studies: 
Ong et al. 2006 (two 
independent studies) 
Rossi et al. 2007 
Wallace et al. 2001 

Ego Resiliency 
Scale (Block & 
Kremen, 1996) 

Trait resilience Ego-resilience conceptualized as an aspect of personality 
which in turn served as a “structure for managing emotion” 
(Block, 2002). 
Personality as an adaptive system for taking in and organizing 
information and maintaining non-disruptive levels of anxiety 
while responding to inner and outer demands. Block’s construct 
refers to a “personality trait” (Prince-Embury, 2013). 
Fourteen items, scored 1-4 (does not apply at all – applies very 
strongly) (Block & Kremen, 1996). Scores from 0-56, with 
higher score representing higher resilience. 
Psychometric properties reported by Block & Kremen (1996). 

2 independent 
studies: 
Baldwin et al. 2011 
Ong et al. 2006 
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The Pearlin 
Mastery Scale 
(Pearlin & 
Schooler 1978) 

Trait resilience The Pearlin Mastery Scale (PM) measures an individual’s level 
of mastery, which is a psychological resource that has been 
defined as “the extent to which one regards one’s life-chances 
as being under one’s own control in contrast to being 
fatalistically ruled” (Pearlin & Schooler, 1978, p.5). Mastery, as 
an aspect of psychological coping, used as an indicator of 
resilience. The 7-item scale comprises five negatively worded 
items and two positively worded items, presented with the 
following response options: (1) Strongly Disagree (2) Disagree 
(3) Agree (4) Strongly Agree. The negatively worded items 
require reverse coding prior to scoring, resulting in a score 
range of 7 to 28, with higher scores indicating greater levels of 
mastery. 

1 study: 
Liddell & Ferreira, 
2019 

Brief Resilience 
Scale (Smith et 
al., 2008) 

Resilience as 
coping process 
 

Brief resilience scale was designed to determine whether it is 
possible to reliably assess resilience as a process of bouncing 
back from stress (Smith et al., 2008). It consists of 6 items, 
scored 1-5 (from ‘strongly agree’ to ‘strongly disagree’) but 3 
positive, three negative statements implying reverse scoring for 
half of items. 
Psychometric properties reported by Smith et al. (2008). 

2 independent 
studies: 
Bartley et al. 2019 
Fullen et al. 2018 

Hardy-Gill 
Resilience Scale  
(Hardy, Concato 
& Gill, 2004) 

Resilience as 
coping process 

Hardy-Gill Resilience Scale assesses resilience as a coping 
process in response to a specific life event (Resnick & Inguito, 
2011). Tool developed based on the construct of resilience as 
described by Rowe et al. (1997). Six items, scores ranging 
from 0 (low) to 18 (high). 
Psychometric properties reported Hardy, Concato & Gill (2004). 

2 independent 
studies: 
Hardy et al. 2004 
Mehta et al. 2018 

Resilience 
Appraisal Scale 
(Johnson, 
Gooding, Wood & 
Tarrier, 2010) 

Resilience as 
coping process 

Rooted in the Schematic Appraisals Model of Suicide (SAMS; 
Johnson, Gooding & Tarrier, 2008). 
Three types of positive self-appraisals considered as important 
in buffering individuals from suicidal thoughts in the face of 
stressful life events (Johnson et al., 2008). These are 
appraisals of the individual’s ability to cope with emotions, 
solve problems, and gain social support. 12 items tool 
reflecting these areas. Responses rated on a 5 point scale from 
‘strongly disagree’ to ‘strongly agree’. Preliminary psychometric 
properties reported by Johnson et al. (2010). 

2 independent 
studies: 
Carandang et al. 
2019 
Li et al. 2015 

  



Page 39 of 64 
 

Supplementary Table 3. National Heart, Lung and Blood Institute (NIH) Quality Assessment 
Tool for Observational Cohort and Cross-sectional Studies (NIH, 2020) 

 
Study:  Date:  
  

Criteria Yes No 
Other 

(CD, NR, NA)* 

1. Was the research question or objective in this paper clearly stated?    

2. Was the study population clearly specified and defined?    

3. Was the participation rate of eligible persons at least 50%?    

4. Were all the subjects selected or recruited from the same or similar 
populations (including the same time period)? Were inclusion and 
exclusion criteria for being in the study prespecified and applied uniformly 
to all participants? 

   

5. Was a sample size justification, power description, or variance and 
effect estimates provided?    

6. For the analyses in this paper, were the exposure(s) of interest 
measured prior to the outcome(s) being measured?    

7. Was the timeframe sufficient so that one could reasonably expect to see 
an association between exposure and outcome if it existed?    

8. For exposures that can vary in amount or level, did the study examine 
different levels of the exposure as related to the outcome (e.g., categories 
of exposure, or exposure measured as continuous variable)? 

   

9. Were the exposure measures (independent variables) clearly defined, 
valid, reliable, and implemented consistently across all study participants?    

10. Was the exposure(s) assessed more than once over time?    

11. Were the outcome measures (dependent variables) clearly defined, 
valid, reliable, and implemented consistently across all study participants?    

12. Were the outcome assessors blinded to the exposure status of 
participants?    

13. Was loss to follow-up after baseline 20% or less?    

14. Were key potential confounding variables measured and adjusted 
statistically for their impact on the relationship between exposure(s) and 
outcome(s)? 

   

CD=cannot determine; NA=not applicable; NR=not reported 

Quality Rating (Good, Fair, or Poor) 

Rater #1 initials:   

Rater #2 initials:  

Additional Comments (If 
POOR, please state why): 

 

 

Guidance for Assessing the Quality of Observational Cohort and Cross-Sectional Studies 

The guidance document below is organized by question number from the tool for quality assessment of observational cohort and 
cross-sectional studies. 

Question 1. Research question 

Did the authors describe their goal in conducting this research? Is it easy to understand what they were looking to find? This issue is 
important for any scientific paper of any type. Higher quality scientific research explicitly defines a research question. 

Questions 2 and 3. Study population 
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Did the authors describe the group of people from which the study participants were selected or recruited, using demographics, 
location, and time period? If you were to conduct this study again, would you know who to recruit, from where, and from what time 
period? Is the cohort population free of the outcomes of interest at the time they were recruited? 

An example would be men over 40 years old with type 2 diabetes who began seeking medical care at Phoenix Good Samaritan 
Hospital between January 1, 1990 and December 31, 1994. In this example, the population is clearly described as: (1) who (men 
over 40 years old with type 2 diabetes); (2) where (Phoenix Good Samaritan Hospital); and (3) when (between January 1, 1990 and 
December 31, 1994). Another example is women ages 34 to 59 years of age in 1980 who were in the nursing profession and had no 
known coronary disease, stroke, cancer, hypercholesterolemia, or diabetes, and were recruited from the 11 most populous States, 
with contact information obtained from State nursing boards. 

In cohort studies, it is crucial that the population at baseline is free of the outcome of interest. For example, the nurses' population 
above would be an appropriate group in which to study incident coronary disease. This information is usually found either in 
descriptions of population recruitment, definitions of variables, or inclusion/exclusion criteria. 

You may need to look at prior papers on methods in order to make the assessment for this question. Those papers are usually in 
the reference list. 

If fewer than 50% of eligible persons participated in the study, then there is concern that the study population does not adequately 
represent the target population. This increases the risk of bias. 

Question 4. Groups recruited from the same population and uniform eligibility criteria 

Were the inclusion and exclusion criteria developed prior to recruitment or selection of the study population? Were the same 
underlying criteria used for all of the subjects involved? This issue is related to the description of the study population, above, and 
you may find the information for both of these questions in the same section of the paper. 

Most cohort studies begin with the selection of the cohort; participants in this cohort are then measured or evaluated to determine 
their exposure status. However, some cohort studies may recruit or select exposed participants in a different time or place than 
unexposed participants, especially retrospective cohort studies–which is when data are obtained from the past (retrospectively), but 
the analysis examines exposures prior to outcomes. For example, one research question could be whether diabetic men with clinical 
depression are at higher risk for cardiovascular disease than those without clinical depression. So, diabetic men with depression 
might be selected from a mental health clinic, while diabetic men without depression might be selected from an internal medicine or 
endocrinology clinic. This study recruits groups from different clinic populations, so this example would get a "no." 

However, the women nurses described in the question above were selected based on the same inclusion/exclusion criteria, so that 
example would get a "yes." 

Question 5. Sample size justification 

Did the authors present their reasons for selecting or recruiting the number of people included or analyzed? Do they note or discuss 
the statistical power of the study? This question is about whether or not the study had enough participants to detect an association if 
one truly existed. 

A paragraph in the methods section of the article may explain the sample size needed to detect a hypothesized difference in 
outcomes. You may also find a discussion of power in the discussion section (such as the study had 85 percent power to detect a 
20 percent increase in the rate of an outcome of interest, with a 2-sided alpha of 0.05). Sometimes estimates of variance and/or 
estimates of effect size are given, instead of sample size calculations. In any of these cases, the answer would be "yes." 

However, observational cohort studies often do not report anything about power or sample sizes because the analyses are 
exploratory in nature. In this case, the answer would be "no." This is not a "fatal flaw." It just may indicate that attention was not paid 
to whether the study was sufficiently sized to answer a prespecified question–i.e., it may have been an exploratory, hypothesis-
generating study. 

Question 6. Exposure assessed prior to outcome measurement 

This question is important because, in order to determine whether an exposure causes an outcome, the exposure must come before 
the outcome. 

For some prospective cohort studies, the investigator enrolls the cohort and then determines the exposure status of various 
members of the cohort (large epidemiological studies like Framingham used this approach). However, for other cohort studies, the 
cohort is selected based on its exposure status, as in the example above of depressed diabetic men (the exposure being 
depression). Other examples include a cohort identified by its exposure to fluoridated drinking water and then compared to a cohort 
living in an area without fluoridated water, or a cohort of military personnel exposed to combat in the Gulf War compared to a cohort 
of military personnel not deployed in a combat zone. 
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With either of these types of cohort studies, the cohort is followed forward in time (i.e., prospectively) to assess the outcomes that 
occurred in the exposed members compared to nonexposed members of the cohort. Therefore, you begin the study in the present 
by looking at groups that were exposed (or not) to some biological or behavioral factor, intervention, etc., and then you follow them 
forward in time to examine outcomes. If a cohort study is conducted properly, the answer to this question should be "yes," since the 
exposure status of members of the cohort was determined at the beginning of the study before the outcomes occurred. 

For retrospective cohort studies, the same principal applies. The difference is that, rather than identifying a cohort in the present and 
following them forward in time, the investigators go back in time (i.e., retrospectively) and select a cohort based on their exposure 
status in the past and then follow them forward to assess the outcomes that occurred in the exposed and nonexposed cohort 
members. Because in retrospective cohort studies the exposure and outcomes may have already occurred (it depends on how long 
they follow the cohort), it is important to make sure that the exposure preceded the outcome. 

Sometimes cross-sectional studies are conducted (or cross-sectional analyses of cohort-study data), where the exposures and 
outcomes are measured during the same timeframe. As a result, cross-sectional analyses provide weaker evidence than regular 
cohort studies regarding a potential causal relationship between exposures and outcomes. For cross-sectional analyses, the answer 
to Question 6 should be "no." 

Question 7. Sufficient timeframe to see an effect 

Did the study allow enough time for a sufficient number of outcomes to occur or be observed, or enough time for an exposure to 
have a biological effect on an outcome? In the examples given above, if clinical depression has a biological effect on increasing risk 
for CVD, such an effect may take years. In the other example, if higher dietary sodium increases BP, a short timeframe may be 
sufficient to assess its association with BP, but a longer timeframe would be needed to examine its association with heart attacks. 

The issue of timeframe is important to enable meaningful analysis of the relationships between exposures and outcomes to be 
conducted. This often requires at least several years, especially when looking at health outcomes, but it depends on the research 
question and outcomes being examined. 

Cross-sectional analyses allow no time to see an effect, since the exposures and outcomes are assessed at the same time, so 
those would get a "no" response. 

Question 8. Different levels of the exposure of interest 

If the exposure can be defined as a range (examples: drug dosage, amount of physical activity, amount of sodium consumed), were 
multiple categories of that exposure assessed? (for example, for drugs: not on the medication, on a low dose, medium dose, high 
dose; for dietary sodium, higher than average U.S. consumption, lower than recommended consumption, between the two). 
Sometimes discrete categories of exposure are not used, but instead exposures are measured as continuous variables (for 
example, mg/day of dietary sodium or BP values). 

In any case, studying different levels of exposure (where possible) enables investigators to assess trends or dose-response 
relationships between exposures and outcomes–e.g., the higher the exposure, the greater the rate of the health outcome. The 
presence of trends or dose-response relationships lends credibility to the hypothesis of causality between exposure and outcome. 

For some exposures, however, this question may not be applicable (e.g., the exposure may be a dichotomous variable like living in 
a rural setting versus an urban setting, or vaccinated/not vaccinated with a one-time vaccine). If there are only two possible 
exposures (yes/no), then this question should be given an "NA," and it should not count negatively towards the quality rating. 

Question 9. Exposure measures and assessment 

Were the exposure measures defined in detail? Were the tools or methods used to measure exposure accurate and reliable–for 
example, have they been validated or are they objective? This issue is important as it influences confidence in the reported 
exposures. When exposures are measured with less accuracy or validity, it is harder to see an association between exposure and 
outcome even if one exists. Also as important is whether the exposures were assessed in the same manner within groups and 
between groups; if not, bias may result. 

For example, retrospective self-report of dietary salt intake is not as valid and reliable as prospectively using a standardized dietary 
log plus testing participants' urine for sodium content. Another example is measurement of BP, where there may be quite a 
difference between usual care, where clinicians measure BP however it is done in their practice setting (which can vary 
considerably), and use of trained BP assessors using standardized equipment (e.g., the same BP device which has been tested and 
calibrated) and a standardized protocol (e.g., patient is seated for 5 minutes with feet flat on the floor, BP is taken twice in each arm, 
and all four measurements are averaged). In each of these cases, the former would get a "no" and the latter a "yes." 

Here is a final example that illustrates the point about why it is important to assess exposures consistently across all groups: If 
people with higher BP (exposed cohort) are seen by their providers more frequently than those without elevated BP (nonexposed 
group), it also increases the chances of detecting and documenting changes in health outcomes, including CVD-related events. 
Therefore, it may lead to the conclusion that higher BP leads to more CVD events. This may be true, but it could also be due to the 
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fact that the subjects with higher BP were seen more often; thus, more CVD-related events were detected and documented simply 
because they had more encounters with the health care system. Thus, it could bias the results and lead to an erroneous conclusion. 

Question 10. Repeated exposure assessment 

Was the exposure for each person measured more than once during the course of the study period? Multiple measurements with 
the same result increase our confidence that the exposure status was correctly classified. Also, multiple measurements enable 
investigators to look at changes in exposure over time, for example, people who ate high dietary sodium throughout the follow-up 
period, compared to those who started out high then reduced their intake, compared to those who ate low sodium throughout. Once 
again, this may not be applicable in all cases. In many older studies, exposure was measured only at baseline. However, multiple 
exposure measurements do result in a stronger study design. 

Question 11. Outcome measures 

Were the outcomes defined in detail? Were the tools or methods for measuring outcomes accurate and reliable–for example, have 
they been validated or are they objective? This issue is important because it influences confidence in the validity of study results. 
Also important is whether the outcomes were assessed in the same manner within groups and between groups. 

An example of an outcome measure that is objective, accurate, and reliable is death–the outcome measured with more accuracy 
than any other. But even with a measure as objective as death, there can be differences in the accuracy and reliability of how death 
was assessed by the investigators. Did they base it on an autopsy report, death certificate, death registry, or report from a family 
member? Another example is a study of whether dietary fat intake is related to blood cholesterol level (cholesterol level being the 
outcome), and the cholesterol level is measured from fasting blood samples that are all sent to the same laboratory. These 
examples would get a "yes." An example of a "no" would be self-report by subjects that they had a heart attack, or self-report of how 
much they weigh (if body weight is the outcome of interest). 

Similar to the example in Question 9, results may be biased if one group (e.g., people with high BP) is seen more frequently than 
another group (people with normal BP) because more frequent encounters with the health care system increases the chances of 
outcomes being detected and documented. 

Question 12. Blinding of outcome assessors 

Blinding means that outcome assessors did not know whether the participant was exposed or unexposed. It is also sometimes 
called "masking." The objective is to look for evidence in the article that the person(s) assessing the outcome(s) for the study (for 
example, examining medical records to determine the outcomes that occurred in the exposed and comparison groups) is masked to 
the exposure status of the participant. Sometimes the person measuring the exposure is the same person conducting the outcome 
assessment. In this case, the outcome assessor would most likely not be blinded to exposure status because they also took 
measurements of exposures. If so, make a note of that in the comments section. 

As you assess this criterion, think about whether it is likely that the person(s) doing the outcome assessment would know (or be able 
to figure out) the exposure status of the study participants. If the answer is no, then blinding is adequate. An example of adequate 
blinding of the outcome assessors is to create a separate committee, whose members were not involved in the care of the patient 
and had no information about the study participants' exposure status. The committee would then be provided with copies of 
participants' medical records, which had been stripped of any potential exposure information or personally identifiable information. 
The committee would then review the records for prespecified outcomes according to the study protocol. If blinding was not 
possible, which is sometimes the case, mark "NA" and explain the potential for bias. 

Question 13. Follow-up rate 

Higher overall follow-up rates are always better than lower follow-up rates, even though higher rates are expected in shorter studies, 
whereas lower overall follow-up rates are often seen in studies of longer duration. Usually, an acceptable overall follow-up rate is 
considered 80 percent or more of participants whose exposures were measured at baseline. However, this is just a general 
guideline. For example, a 6-month cohort study examining the relationship between dietary sodium intake and BP level may have 
over 90 percent follow-up, but a 20-year cohort study examining effects of sodium intake on stroke may have only a 65 percent 
follow-up rate. 

Question 14. Statistical analyses 

Were key potential confounding variables measured and adjusted for, such as by statistical adjustment for baseline differences? 
Logistic regression or other regression methods are often used to account for the influence of variables not of interest. 

This is a key issue in cohort studies, because statistical analyses need to control for potential confounders, in contrast to an RCT, 
where the randomization process controls for potential confounders. All key factors that may be associated both with the exposure 
of interest and the outcome–that are not of interest to the research question–should be controlled for in the analyses. 
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For example, in a study of the relationship between cardiorespiratory fitness and CVD events (heart attacks and strokes), the study 
should control for age, BP, blood cholesterol, and body weight, because all of these factors are associated both with low fitness and 
with CVD events. Well-done cohort studies control for multiple potential confounders. 

Some general guidance for determining the overall quality rating of observational cohort and cross-sectional studies 

The questions on the form are designed to help you focus on the key concepts for evaluating the internal validity of a study. They 
are not intended to create a list that you simply tally up to arrive at a summary judgment of quality. 

Internal validity for cohort studies is the extent to which the results reported in the study can truly be attributed to the exposure being 
evaluated and not to flaws in the design or conduct of the study–in other words, the ability of the study to draw associative 
conclusions about the effects of the exposures being studied on outcomes. Any such flaws can increase the risk of bias. 

Critical appraisal involves considering the risk of potential for selection bias, information bias, measurement bias, or confounding 
(the mixture of exposures that one cannot tease out from each other). Examples of confounding include co-interventions, differences 
at baseline in patient characteristics, and other issues throughout the questions above. High risk of bias translates to a rating of poor 
quality. Low risk of bias translates to a rating of good quality. (Thus, the greater the risk of bias, the lower the quality rating of the 
study.) 

In addition, the more attention in the study design to issues that can help determine whether there is a causal relationship between 
the exposure and outcome, the higher quality the study. These include exposures occurring prior to outcomes, evaluation of a dose-
response gradient, accuracy of measurement of both exposure and outcome, sufficient timeframe to see an effect, and appropriate 
control for confounding–all concepts reflected in the tool. 

Generally, when you evaluate a study, you will not see a "fatal flaw," but you will find some risk of bias. By focusing on the concepts 
underlying the questions in the quality assessment tool, you should ask yourself about the potential for bias in the study you are 
critically appraising. For any box where you check "no" you should ask, "What is the potential risk of bias resulting from this flaw in 
study design or execution?" That is, does this factor cause you to doubt the results that are reported in the study or doubt the ability 
of the study to accurately assess an association between exposure and outcome? 

The best approach is to think about the questions in the tool and how each one tells you something about the potential for bias in a 
study. The more you familiarize yourself with the key concepts, the more comfortable you will be with critical appraisal. Examples of 
studies rated good, fair, and poor are useful, but each study must be assessed on its own based on the details that are reported and 
consideration of the concepts for minimizing bias. 
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Supplementary Table 4. Data Extraction Form, adapted from Joanna Brigg’s Institute (JBI) 
Reviewer's Manual (Aromataris & Munn, 2020) 

Study details 

Author(s):  

Year:  

Journal:  

Title:  

Study method/characteristics 

Study design –the type of study e.g., cohort 
study/cross-sectional study 

 

Setting – e.g., hospital / community  

Sample size  

Participants - age, sex, country/location, 
diagnosis other relevant info 

 

Recruitment procedures 
 

Follow-up or study duration  
 

Exposure(s) of interest (Independent 
variable) – type, frequency, duration 

 

Variables of interest & measurement Outcome variable Secondary variable(s) (independent) 

Outcomes – the primary outcome measured 
and where relevant includes associated 
secondary outcomes. 

  

Outcome measurements – describe the 
scales or tools used to measure the 
outcomes. 

  

Data analysis methods including statistical 
technique, adjustment for confounding 
factors, etc. 

 

Study results / appropriate measures  

 E.g., Correlation coefficient r 

 Regression coefficient standardized β 

 Odds ratio 

 P value & 95% Confidence Intervals 
t statistic 
F statistic 

 

Reviewer’s comments 
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Supplementary Table 5. Included studies 

Study 
Country & 

design 
n Setting Mean age % Female Resilience Measure 

Resilience 
conceptualization 

Factors included in meta-
analysis 

Quality 
rating 

Baldwin et al. 
(2011) 

United States 
Cross-sectional 

52 Community 74 65 Ego Resiliency Scale (Block 
& Kremen, 1996) 

Trait resilience 
 

Psychological distress 
Optimism 

Poor 

Bartley et al. 
(2019) 

United States 
Cross-sectional 

60 Community 68.1 56.7 Brief Resilience Scale 
(Smith et al., 2008) 

Resilience as coping 
process 

Age 
Gender 
Race 
Education 
Marital status 
Employment 
Income 

Good 

Carandang et 
al. (2019) 

Philippines 
Cross-sectional  

1021 Community M: 67.3 
F: 67.9 

68.5 Resilience Appraisal Scale 
(Johnson et al., 2010) 

Resilience as coping 
process 

Depressive symptoms Good 

Freitag & 
Schmidt 
(2016) 

Germany 
Cross-sectional 

210 Community 75.3 62.4 The Resilience Scale 
(Wagnild & Young, 1993) 

Trait Resilience 
 

Depressive symptoms 
QoL 
Social support 
Self-efficacy 

Fair 

Fullen et al. 
(2018) 

United States 
Cross-sectional 

200 Independent 
living senior 
housing 
communities 

73.7 84 Brief Resilience Scale 
(Smith et al., 2008) 

Resilience as coping 
process 

Age 
Gender 
Race 
Education 
Successful aging 
Life satisfaction 
Self-rated physical health 
Psychological/mental wellbeing 

Fair 

Hardy et al. 
(2004) 

United States 
Cross-sectional 

546 Community 73.72 64 Hardy-Gill Resilience Scale 
(Hardy et al., 2004) 

Resilience as coping 
process 

Depressive symptoms 
Perceived stressfulness of event 

Good 

Jeste et al. 
(2013) 

United States 
Cross-sectional 

1006 Community 77.3 NR Connor Davidson Resilience 
Scale (Connor & Davidson, 
2008) 
 

Trait resilience 
 

Successful aging Good 

Jeste et al. 
(2019) 

United States 
Cross-sectional 

104 Continuing 
care senior 
housing 
community 

83.6 67 Connor Davidson Resilience 
Scale (Connor & Davidson, 
2008) 

Trait resilience 
 

Self-rated physical health Poor 

King & 
Richardson 
(2016) 

United States 
Cross-sectional 

316 Community 57.78 0 The Resilience Scale 
(Wagnild & Young, 1993) 

Trait resilience 
 

Marital status 
Income 
Social support 
Support from family 
Support from friends 
Stigma 

Fair 

Kuwert et al. 
(2014) 

United States 
Cross-sectional 

2025 Community 71 3.8 Connor Davidson Resilience 
Scale-10 (Connor & 
Davidson, 2008) 

Trait resilience 
 

Loneliness Good 
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Lamond et al.  
(2008) 

United States 
Cross-sectional 

1395 Community 72.7 100 Connor Davidson Resilience 
Scale (Connor & Davidson, 
2008) 

Trait resilience 
 

Age 
Education 
Successful aging 
Self-rated physical health (SF-
36) 
Self-rated mental health (SF-6) 
Social engagement 
Optimism 
Cognitive functioning 

Fair 

Lee et al. 
(2008) 

United States 
Cross-sectional 

200 Community 72.5 100 The Resilience Scale 
(Wagnild & Young, 1993) 

Trait resilience 
 

Age 
Optimism 
Spirituality 

Fair 

Li et al. (2015) Singapore 
Cross-sectional 

162 Community 72.2 75.9 Resilience Appraisal Scale 
(Johnson et al., 2010) 

Resilience as coping 
process 

Age 
Gender 
Education 
Depressive symptoms 
QoL 
Social support 
Loneliness 

Fair 

Liddell & 
Ferreira 
(2019) 

United States 
Cross-sectional 

5713 Community 73.3 63.7 The Pearlin Mastery Scale 
(Pearlin & Schooler, 1978) 

Tait resilience Age 
Gender 
Marital status 
Self-rated general health 
Self-rated physical health 
Self-rated mental health 
Depression 
Life satisfaction 

Fair 

Lim et al. 
(2015) 

China 
Cross-sectional 

385 Community 72.1 58.1 Connor Davidson Resilience 
Scale (Connor & Davidson, 
2008) 

Trait resilience 
 

Depressive symptoms Good 

Lu et al. 
(2017) 

China 
Cross-sectional 

474 Community 69.3 53 Connor Davidson Resilience 
Scale (Connor & Davidson, 
2008) 

Trait resilience 
 

Depressive symptoms 
Self-rated health (SF-12) 
Self-rated physical health (SF-
12) 
Self-rated mental health (SF-12) 
Optimism 

Fair 

Manning et al. 
(2016) 

United States 
Longitudinal 

10753 Community 68.6 59 Simplified Resilience Score 
(Zeng & Shen, 2010) based 
on Wagnild & Young (1993) 
Resilience Scale 

Trait resilience 
 

ADL limitations Poor 

Martin et al. 
(2015b) 

United States 
Cross-sectional 

N=1006 
YO:365 
OO:641 

Community YO:63.3 
OO:85.3 

YO:49 
OO:48.3 

Connor Davidson Resilience 
Scale (Connor & Davidson, 
2008) 

Trait resilience 
 

Successful aging Fair 

McClain et al. 
(2018) 

United States 
Cross-sectional 

58 Community 74.5 74.1 The Resilience Scale 
(Wagnild & Young, 1993) 

Trait resilience 
 

Self-rated physical health (SF-
36) 
Self-efficacy 
Social support 

Fair 
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McKibbin et al. 
(2016) 

United States 
Cross-sectional 

198 Community-
rural 

73.7 52.5 Connor Davidson Resilience 
Scale (Connor & Davidson, 
2008) 

Trait resilience 
 

Self-rated physical health (SF-
12) 
Self-rated mental health (SF-12) 
Family network size 
Friend network size 

Fair 

Mehta et al.  
(2008) 

United States 
Cross-sectional 

105 Community 79.3 80 Hardy-Gill Resilience Scale 
(Hardy et al 2004) 

Resilience as coping 
process 

Depressive symptoms Fair 

Moe et al. 
(2013) 

Norway 
Cross-sectional 

120 Community 
– home or 
sheltered 
housing 

87.5 65.8 The Resilience Scale 
(Wagnild & Young, 1993) 

Trait resilience 
 

Self-rated physical health (SF-
36) 
Self-rated mental health (SF-36) 
Self-transcendence 
Purpose in life 
Sense of coherence 

Fair 

Montross et al. 
(2006) 

United States 
Cross-sectional 

205 Continuing 
care 
retirement 
communities 

80.4 60 Connor Davidson Resilience 
Scale (Connor & Davidson, 
2008) 

Trait resilience 
 

Successful aging Fair 

Moore et al. 
(2015) 

United States 
Cross-sectional 

1006 Community 77 NR Connor Davidson Resilience 
Scale (Connor & Davidson, 
2008) 

Trait resilience 
 

Successful aging 
Self-rated physical health (SF-
36) 
Self-rated mental health (SF-36) 
Social support 
Psychological distress 

Fair 

Nygren et al. 
(2005) 

Sweden Cross-
sectional 

125 Community NR (85+) 69 The Resilience Scale 
(Wagnild & Young, 1993) 

Trait resilience 
 

Self-rated physical health (SF-
36) 
Self-rated mental health (SF-36) 
Self-transcendence 
Purpose in life 
Sense of coherence 

Fair 

Ong et al. 
(2006) 

United States 
Cross-sectional 

27 Community 72.1 48 Ego Resiliency Scale (Block 
& Kremen, 1996) 

Trait resilience 
 

Psychological distress 
Positive daily emotions 
Negative daily emotions 

Fair 

 United States 
Cross-sectional 

40 Community 75.5 50 Dispositional Resilience 
Scale (Bartone et al., 1989) 

Trait resilience 
 

Psychological distress 
Positive daily emotions 
Negative daily emotions 

Fair 

 United States 
Cross-sectional 

34 Community 71.9 100 Dispositional Resilience 
Scale (Bartone et al., 1989) 

Trait resilience 
 

Psychological distress 
Positive daily emotions 
Negative daily emotions 

Fair 

de Paula 
Couto et al. 
(2011) 

Brazil 
Cross-sectional 

111 Community 68.6 83 The Resilience Scale 
(Wagnild & Young, 1993) 

Trait Resilience 
 

Age 
Gender 
Psychological/mental wellbeing 

Fair 

Polson et al. 
(2018) 

United States 
Cross-sectional 

64 Community 72.7 67 The Resilience Scale 
(Wagnild & Young, 1993) 

Trait resilience 
 

Age 
Gender 
Race 
Self-rated mental health 
Social support 
Cognitive functioning 
Spirituality 

Fair 
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Rossi et al. 
(2007) 

United States 
Cross-sectional 

55 Community 71.5 100 Dispositional Resilience 
Scale (Bartone et al., 1989) 

Trait resilience 
 

Age 
Perceived stressfulness of event 
Life satisfaction 

Fair 

Scelzo et al. 
(2018) 

Italy 
Cross-sectional 

N=80 
YO: 51 
OO: 29 

Community NR 
YO:51-75 
OO:90-
101 

NR Connor Davidson Resilience 
Scale (Connor & Davidson, 
2008) 

Trait resilience 
 

Age 
Self-rated physical health (SF-
12) 
Self-rated mental health (SF-12) 

Fair 

Schure et al. 
(2013) 

United States 
Cross-sectional 

185 Community 68.7 69.2 10-item abbreviated version 
of Connor-Davidson 
Resilience Scale (CD-RISC, 
Campbell-Sills & Stein, 
2007; Connor & Davidson, 
2003 

Trait resilience 
 

Self-rated physical health (SF-8) 
Self-rated mental health (SF-8) 

Fair 

Silverman et 
al. (2015) 

United States 
Longitudinal 

1594 Community 56 64 Connor Davidson Resilience 
Scale (Connor & Davidson, 
2008) 

Trait resilience 
 

Education 
Income 
Depressive symptoms 
Physical functioning 
Social engagement 

Good 

Smith (2009) United States 
Cross-sectional 

158 Community NR (65+) 76.6 Connor Davidson Resilience 
Scale (Connor & Davidson, 
2008) 

Trait resilience 
 

Self-rated health Good 

Smith (2012) United States 
Cross-sectional 

158 Community 75.2 76 Connor Davidson Resilience 
Scale (Connor & Davidson, 
2008) 

Trait resilience 
 

Depressive symptoms 
Stigma 

Poor 

Torma et al.  
(2013) 

United States 
Cross-sectional 

224 Community 62.1 94 The Resilience Scale 
(Wagnild & Young, 1993) 

Trait resilience 
 

Age 
Depressive symptoms 
Physical function 
Social support 

Good 

Vahia et al. 
(2011) 

United States 
Cross-sectional 

1942 Community 73 100 Connor Davidson Resilience 
Scale (Connor & Davidson, 
2008) 

Trait resilience 
 

Spirituality Good 

Wagnild 
(2003) 
 
Low income 

United States 
Cross-sectional 

43 Community 73.4 83.8 The Resilience Scale 
(Wagnild & Young, 1993) 

Trait resilience 
 

Life satisfaction 
Self-rated health 
Morale 

Poor 

High income 

United States 
Cross-sectional 

176 Community 69.5 49.4 The Resilience Scale 
(Wagnild & Young, 1993) 

Trait resilience 
 

Life satisfaction 
Self-rated health 
Morale 

Poor 

Low income 

United States 
Cross-sectional 

161 Community 74.9 85.1 The Resilience Scale 
(Wagnild & Young, 1993) 

Trait resilience 
 

Life satisfaction 
Self-rated health 
Morale 

Poor 

High income 
United States 
Cross-sectional 

232 Community 69.1 44 The Resilience Scale 
(Wagnild & Young, 1993) 

Trait resilience 
 

Self-rated health 
Health promoting lifestyle 

Poor 

Low income 
United States 
Cross-sectional 

112 Community 74.9 83.9 The Resilience Scale 
(Wagnild & Young, 1993) 

Trait resilience 
 

Self-rated health 
Health promoting lifestyle 

Poor 

Wagnild & 
Torma (2013) 

United States 
Cross-sectional 

25 Community 75.7 100 The Resilience Scale 
(Wagnild & Young, 1993) 

Trait resilience 
 

Self-rated health 
Health promoting lifestyle 

Poor 
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Wagnild & 
Young (1993) 

United States 
Cross-sectional 

810 Community 71.1 62.3 The Resilience Scale 
(Wagnild & Young, 1993) 

Trait resilience 
 

Depressive symptoms 
Life satisfaction 
Self-rated health 
Morale 

Good 

Wallace et al. 
(2001) 

United States 
Cross-sectional 

range: 
367-421 

Community 75 77 Dispositional Resilience 
Scale (Bartone et al., 1989) 

Trait Resilience 
 

Support from family 
Support from friends 

Poor 

Wells (2009) United States 
Cross-sectional 

106 Community 75 54 The Resilience Scale 
(Wagnild & Young, 1993) 

Trait resilience 
 

Self-rated physical health (SF-
12) 
Self-rated mental health (SF-12) 
Social support 
Friend network size 

Fair 

Wells (2010) United States 
Cross-sectional 

277 Community 75 53.4 The Resilience Scale 
(Wagnild & Young, 1993) 

Trait resilience 
 

Self-rated physical health (SF-
12) 
Self-rated mental health (SF-12) 
Family network size 
Friend network size 

Fair 

You & Park 
(2017) 

South Korea 
Cross-sectional 

2034 Community 74.5 59 Connor Davidson Resilience 
Scale (Connor & Davidson, 
2008) 

Trait resilience 
 

Risk of suicidal behavior Good 

 
Quality ratings 
Good (12): Bartley et al. (2019); Carandang et al. (2019); Hardy et al. (2004); Jeste et al. (2013); Kuwert et al. (2014); Lim et al. (2015); Silverman et al. (2015); Smith (2009); Torma et al. (2013); 
Vahia et al. (2014); Wagnild & Young (1993); You & Park (2017) 
Fair (24): Couto et al. (2011); Freitag & Schmidt (2016); Fullen et al. (2018); King & Richardson (2016); Lamond et al. (2008); Lee et al. (2008); Li et al (2015); Liddell & Fereira (2019); Lu et al. 
(2017); Martin et al. (2015b); McClain et al. (2018); McKibbin et al. (2016); Mehta et al. (2008); Moe et al. (2013); Montross et al. (2006); Moore et al. (2015); Nygren et al. (2005); Ong et al. (2006); 
Polson et al. (2018); Rossi et al. (2007); Scelzo et al. (2018); Schure et al. (2013); Wells (2009); Wells (2010) 
Poor (7): Baldwing et al. (2011); Jeste et al. (2019); Manning et al. (2016); Smith (2012); Wagnild (2003); Wagnild & Torma (2013); Wallace et al. (2001)  

Design: longitudinal 2; cross-sectional 41 
 
Countries 

USA: 33 
China: 2 

Brazil: 1 
Germany: 1 

Italy: 1 
Norway: 1 

Philippines: 1 
Singapore: 1 

South Korea: 1 
Sweden: 1 

 
Setting 
Community: 39 
Independent living senior housing communities: 3 
Community – home or sheltered housing: 1 
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Supplementary Table 6. Articles excluded at the full-text screening stage 

Primary reason for exclusion Article 

Mean age ˂ 55 (n = 17) Bernstein et al. (2017); Beutel et al. (2009); Brennan et al. (2017); 
Campbell-Sills et al. (2009); Driver et al. (2016); Eshel et al. (2018); Guest 
et al. (2015); Holden et al. (2013); Kilic et al. (2013); Marciano et al. 
(2019); Morote et al. (2017); Pekenham et al. (2018); Reyes et al. (2019); 
Sharpley et al. (2014); Spies & Seedat, (2014); Topel et al. (2019); 
Tugade et al. (2004) 

No age data reported (n=1) Wisco et al. (2014) 

Non-standardized measure of resilience (n = 
10) 

Emlet et al.  (2017); Hardy et al. (2002); Liebenberg & Moore (2018); 
Netuveli et al. (2008); Sawyer & Allman (2010); Shen & Zeng (2011); 
Smith & Hollinger-Smith (2015); Talsma (1996); Yang & Wen (2015); 
Zeng & Shen (2010) 

Measure of physical resilience (n = 1) Klinedinst & Resnick (2014) 

No resilience measure (n = 5) Cunha et al. (2017); Elby et al. (1996); Heisel et al. (2020); Pietrzak et al. 
(2014); Roos & Havens (1991);  

Intervention study (n = 1) Sun & Buys (2014) 

Setting (n = 1) Holmes et al. (2019) 

Language (n = 3) Min et al. (2017); Lei et al. (2018); Serrano-Parra et al. (2012) 

Dissertation, findings in peer reviewed paper 
(included) (n = 1) 

Fullen (2016) 

Unable to source (despite, where possible, 
contacting authors) (n = 6) 

Bane (1998); Boseman (2001); Johnson (2002); Lee et al. (2018); 
Wallace (1999) 

Data not suitable for computing the desired 
effect size (n = 13) 

Clark et al. (2019); Fullen & Granello (2018); Martins et al. (2011); 
Gooding et al. (2012); Lamet et al. (2008); Lau et al. (2010); Lau et al. 
(2018); Mertens et al. (2012); Phillips et al. (2016); Siu et al. (2018); 
Stewart et al. (2019); Tomás et al. (2012); Vahia et al. (2010) 
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Supplementary Table 7.  Personal factors associated with resilience identified across 

studies meeting inclusion criteria 

 Factor Reported in 

1 ADL limitations* Manning et al. (2016); Polson et al. (2018) 

2 Age* Bartley et al. (2019); Fullen et al. (2018); Lamond et al. (2008); Lee et al. (2008); Li et al. 
(2015); Liddell & Ferreir (2019); 1McKibbin et al. (2016); de Paula Couto et al. (2011); 
Polson et al (2018); Rossi et al. (2007); Scelzo et al. (2018) (YO); Scelzo et al. (2018) 
(OO); Torma et al. (2013); 2,3Zeng & Shen, (2010) 

3 Cognitive functioning* Lamond et al. (2008); Polson et al. (2018) 

4 Depressive symptoms* Carandang et al. (2019); Freitag & Schmidt (2016); Hardy et al. (2004); Li et al. (2015); Lim 
et al. (2015); Lu et al. (2017); Mehta et al. (2008); 2Schure et al. (2013); Silverman et al. 
(2015); Smith (2012); Torma et al. (2013); 2Vahia et al. (2010); Wagnild & Young (1993) 

5 Gender* Bartley et al. (2019); Fullen et al. (2018); Li et al. (2015); Liddell & Ferreira (2019); 
1McKibbin et al. (2016); de Paula Couto et al. (2011); Polson et al. (2018) 

6 Health promoting 
lifestyle* 

Wagnild (2003) (2 independent samples); Wagnild & Torma (2013) 

7 Life satisfaction* Fullen et al. (2018); Rossi et al. (2007); Wagnild (2003) (low income); Wagnild (2003) (high 
income); Wagnild (2003) (low income); Wagnild & Young (1993) 

8 Loneliness* Kuwert et al. (2014); Li et al. (2015) 

9 Morale* Wagnild (2003) (3 independent samples); Wagnild & Young (1993) 

10 Optimism* Baldwin et al. (2011); Lamond et al. (2008); Lee et al. (2008); Lu et al. (2017) 

11 Physical functioning* 2Mertens et al. (2012); Silverman et al. (2015); Torma et al. (2011) 

12 Positive daily emotions* Ong et al. (2006) (3 independent samples) 

13 Negative daily 
emotions* 

Ong et al. (2006) (3 independent samples) 

14 Psychological distress* Baldwin et al. (2011); Moore et al. (2015); Ong et al. (2006) (3 independent samples) 

15 Psychological wellbeing* Fullen et al. (2018); de Paula Couto et al. (2011) 

16 Purpose in life* Moe et al. (2013); Nygren et al. (2005) 

17 Quality of life* Freitag & Schmidt (2016); Li et al. (2015) 

18 Self-efficacy* Freitag & Schmidt (2016); McClain et al. (2018) 

19 Self-rated general 
health* 

Liddell & Ferreira (2019); Lu et al. (2017); Smith (2009); Wagnild (2003) (low income); 
Wagnild (2003) (high income); Wagnild (2003) (low income); Wagnild (2003) (high 
income); Wagnild (2003) (low income); Wagnild & Torma (2013); Wagnild & Young (1993) 

20 Self-rated mental 
health* 

Lamond et al. (2008); Liddell & Ferreira (2019); Lu et al. (2017); McKibbin et al. (2016); 
Moe et al. (2013); Moore et al. (2015); Nygren et al. (2005); Polson et al. (2018); Scelzo et 
al. (2018) (YO); Scelzo et al. (2018) (OO); Schure et al. (2013); Wells (2009); Wells (2010)  

21 Self-rated physical 
health* 

Fullen et al. (2018); 1Jeste et al. (2019); Lamond et al. (2008); Liddell & Ferreira (2019); Lu 
et al. (2017); McClain et al. (2018); McKibbin et al. (2016); Moe et al. (2013); Moore et al. 
(2015); Nygren et al. (2005); Scelzo et al. (2018) (YO); Scelzo et al. (2018) (OO); Schure 
et al. (2013); Wells (2009); Wells (2010) 

22 Self-transcendence* Moe et al. (2013); Nygren et al. (2005) 

23 Sense of coherence* Moe et al. (2013); Nygren et al. (2005) 

24 Social engagement* Lamond et al. (2008); 1Phillips et al. (2016); Silverman et al. (2015) 

25 Spirituality* Lee et al. (2008); Polson et al. (2018); Vahia et al. (2011) 

26 Successful aging* Fullen et al. (2018); Jeste et al. (2013); Lamond et al. (2008); 4Martin et al. (2015b) (YO); 
4Martin et al. (2015b) (OO); Montross et al. (2006); 4Moore et al. (2015); 2Stewart et al. 
(2019) 

27 Suicidal behavior risk* You & Park (2017) (men); You & Park (2017) (women) 

28 Willingness to seek help 
for depressive 
symptoms 

4Smith (2009); 4Smith (2012) 

29 ADL Independent Hardy et al. (2004) 

30 Anxiety Freitag & Schmidt (2016) 

31 Childhood physical 
abuse 

Phillips et al. (2016) 

32 Childhood social 
adversity 

Phillips et al. (2016) 

33 Childhood economic 
adversity 

Phillips et al. (2016) 

34 Comorbidity Torma et al. (2013) 

35 Chronic pain Schure et al. (2013) 

36 Current mood Smith (2009) 

37 Frailty Freitag & Schmidt (2016) 

38 Happiness Fullen et al. (2018) 

39 Hope Polson et al. (2018) 

40 Internal health locus of 
control 

King & Richardson (2016) 

41 IADL limitations Manning et al. (2016) 

42 Internalized homophobia King & Richardson (2016) 

43 Pain duration Bartley et al. (2019) 

44 Physical activity Torma et al. (2011) 
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45 Self-esteem Lee et al. (2008) 

46 Self-perceived oral 
health 

Martins et al. (2011) 

47 Strength Lu et al. (2017) 

48 Tenacity Lu et al. (2017) 

*data available for meta-analysis 
Italics: data excluded from meta-analysis [reasons for exclusion: 1data not suitable for computing the required effect size; 
2categorical variable; 3non-standardised measurement of resilience; 4non-independent samples] 
YO – young-old (as defined by authors); OO – old-old (as defined by authors) 
 

 

Supplementary Table 8.  Contextual factors associated with resilience identified across 

studies meeting inclusion criteria 

 Factor Reported in 

1 Education* Bartley et al. (2019); Fullen et al. (2018); Lamond et al. (2008); Li et al. (2015); 
1McKibbin et al. (2016); Silverman et al. (2015); 2,3Zeng & Shen. (2010)  

2 Income* Bartley et al. (2019); King & Richardson (2016); 1Philips et al. (2016); 
Silverman et al. (2015) 

3 Marital status* Bartley et al. (2019); King & Richardson (2016); Liddell & Ferreira (2019); 
1McKibbin et al. (2016); 2,3Zeng & Shen (2010) 

4 Race* Bartley et al. (2019); Fullen et al. (2018); Polson et al. (2018) 

5 Family network size* McKibbin et al. (2016); Wells (2010) 

6 Friend network size* McKibbin et al. (2016); Wells (2009); Wells (2010) 

7 Perceived stressfulness of 
the event* 

Hardy et al. (2004); Rossi et al. (2007) 

8 Social support* Freitag & Schmidt (2016); King & Richardson (2016); Li et al. (2015); McClain 
et al. (2018); Moore et al. (2015); Polson et al. (2018); Torma et al. (2013); 
Wells (2009) 

90 Stigma* King & Richardson (2016); Smith (2012) 

10 Support from friends* King & Richardson (2016); 2Philips et al. (2016); Wallace et al. (2011) 

11 Support from family* King & Richardson (2016); 2Philips et al. (2016); Wallace et al. (2011) 

12 Living with others 2Hardy et al. (2004); 1Liddell & Ferreira (2019); Li et al. (2015) 

13 Cultural interdependency Lee et al. (2008) 

14 Discrimination King & Richardson (2016) 

15 Emotional support Liddell & Ferreira (2019) 

16 Employment Bartley et al. (2019); 1McKibbin et al. (2016) 

17 Family functioning Lu et al. (2017) 

18 Length of marriage Rossi et al. (2007) 

19 Medical insurance Fullen et al. (2018) 

20 Perceived income adequacy Li et al. (2015) 

21 Race related stress Baldwin et al. (2011) 

22 Stressful events (number 
and intensity) 

de Paula Couto et al. (2011) 

23 Traumatic life events Freitag & Schmidt (2016) 

*data available for meta-analysis 
Italics: data excluded from meta-analysis [reasons for exclusion: 1data not suitable for computing the required effect size; 
2categorical variable; 3non-standardised measurement of resilience] 
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Supplementary Table 9. Leave-one-out sensitivity analysis 

Study omitted r [95% CI] rp I2 

Depressive symptoms       

 Carandang et al. (2019) -0.393 [-0.478,-0.301] <0.001 91.40% 

 Freitag & Schmidt (2016) -0.36 [-0.456,-0.254] <0.001 95.30% 

 Hardy et al. (2004) -0.375 [-0.473,-0.269] <0.001 95.20% 

 Li et al. (2015) -0.355 [-0.45,-0.253] <0.001 95.30% 

 Lim et al. (2015) -0.384 [-0.477,-0.284] <0.001 95.00% 

 Lu et al. (2017) -0.36 [-0.457,-0.254] <0.001 95.30% 

 Mehta et al. (2008) -0.378 [-0.472,-0.275] <0.001 95.30% 

 Silverman et al. (2015) -0.347 [-0.437,-0.25] <0.001 90.60% 

 Smith (2012) -0.39 [-0.476,-0.295] <0.001 95.00% 

 Torma et al. (2013) -0.351 [-0.444,-0.251] <0.001 95.10% 

 Wagnild & Young (1993) -0.369 [-0.468,-0.261] <0.001 95.30% 

Pooled estimate -0.369 [-0.459,-0.273] <0.001 94.80% 

Successful aging       

 Fullen et al. (2018) 0.273 [0.069,0.455] 0.009 97.3% 

 Jeste et al. (2013) 0.309 [0.154,0.449] <0.001 86.9% 

 Lamond et al. (2008) 0.170 [0.062,0.275] 0.002 64.1% 

 Montross et al. (2006) 0.243 [0.031,0.434] 0.025 97.4% 

Pooled estimate 0.252 [0.096,0.396] 0.002 96.1% 

Life satisfaction       

 Fullen et al. (2018) 0.333 [0.312,0.354] <0.001 28.00% 

 Rossi et al. (2007) 0.333 [0.312,0.353] <0.001 21.80% 

 Wagnild (2003) (low income) 0.332 [0.311,0.352] <0.001 0.00% 

 Wagnild (2003) (high income) 0.332 [0.311,0.353] <0.001 23.80% 

 Wagnild (2003) (low income) 0.333 [0.312,0.353] <0.001 26.30% 

 Wagnild & Young (1993) 0.35 [0.31,0.39] <0.001 13.80% 

 Liddell & Ferreira (2019) 0.356 [0.295,0.414] <0.001 28.40% 

Pooled estimate 0.334 [0.313,0.354] <0.001 15.10% 

Self-rated physical health       

 Fullen et al. (2018) 0.186 [0.14,0.232] <0.001 51.00% 

 Lamond et al. (2008) 0.209 [0.161,0.256] <0.001 50.90% 

 Liddell & Ferreira (2019) 0.203 [0.149,0.256] <0.001 57.60% 

 Lu et al. (2017) 0.181 [0.139,0.222] <0.001 38.70% 

 McClain et al. (2018) 0.197 [0.148,0.245] <0.001 60.20% 

 McKibbin et al. (2016) 0.2 [0.149,0.25] <0.001 60.20% 

 Moe et al. (2013) 0.195 [0.145,0.243] <0.001 59.30% 

 Moore et al. (2015) 0.195 [0.141,0.247] <0.001 56.70% 

 Nygren et al. (2005) 0.203 [0.154,0.251] <0.001 58.70% 

 Scelzo et al. (2018) (YO) 0.197 [0.148,0.245] <0.001 60.10% 

 Scelzo et al. (2018) (OO) 0.196 [0.148,0.244] <0.001 60.10% 

 Schure et al. (2013) 0.206 [0.159,0.253] <0.001 55.90% 

 Wells (2009) 0.195 [0.145,0.244] <0.001 59.60% 

 Wells (2010) 0.195 [0.143,0.245] <0.001 59.00% 

Pooled estimate 0.197 [0.15,0.244] <0.001 56.90% 
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Self-rated mental health       

 Lamond et al. (2008) 0.35 [0.264,0.431] <0.001 85.00% 

 Liddell & Ferreira (2019) 0.377 [0.29,0.457] <0.001 81.00% 

 Lu et al. (2017) 0.358 [0.268,0.442] <0.001 91.60% 

 McKibbin et al. (2016) 0.354 [0.267,0.436] <0.001 91.60% 

 Moe et al. (2013) 0.363 [0.274,0.446] <0.001 92.00% 

 Moore et al. (2015) 0.363 [0.271,0.448] <0.001 91.80% 

 Nygren et al. (2005) 0.364 [0.275,0.447] <0.001 92.00% 

 Polson et al. (2018) 0.378 [0.297,0.453] <0.001 91.90% 

 Scelzo et al. (2018) (YO) 0.366 [0.279,0.446] <0.001 92.00% 

 Scelzo et al. (2018) (OO) 0.374 [0.292,0.45] <0.001 92.00% 

 Schure et al. (2013) (adjusted) 0.394 [0.331,0.455] <0.001 91.00% 

 Wells (2009) 0.348 [0.268,0.424] <0.001 91.40% 

 Wells (2010) 0.359 [0.269,0.443] <0.001 91.80% 

Pooled estimate 0.365 [0.284,0.442] <0.001 91.30% 

Self-rated health total       

 Liddell & Ferreira (2019) 0.318 [0.266,0.37] <0.001 38.10% 

 Lu et al. (2017) 0.271 [0.211,0.329] <0.001 68.80% 

 Smith (2009) 0.297 [0.228,0.362] <0.001 82.60% 

 Wagnild (2003) (low income) 0.302 [0.239,0.363] <0.001 82.40% 

 Wagnild (2003) (high income) 0.285 [0.218,0.349] <0.001 80.70% 

 Wagnild (2003) (low income)2 0.293 [0.224,0.358] <0.001 82.20% 

 Wagnild (2003) (high income)2 0.29 [0.22,0.356] <0.001 81.40% 

 Wagnild (2003) (low income)3 0.293 [0.225,0.358] <0.001 82.40% 

 Wagnild & Torma (2013) 0.287 [0.224,0.348] <0.001 81.60% 

 Wagnild & Young (1993) 0.301 [0.229,0.369] <0.001 82.10% 

Pooled estimate 0.293 [0.231,0.354] <0.001 80.70% 

Social support       

 Freitag & Schmidt (2016) 0.257 [0.115,0.388] <0.001 83.80% 

 King & Richardson (2016) 0.275 [0.128,0.41] <0.001 85.80% 

 Li et al. (2015) 0.222 [0.136,0.306] <0.001 62.60% 

 McClain et al. (2018) 0.26 [0.123,0.388] <0.001 85.40% 

 Moore et al. (2015) 0.291 [0.149,0.42] <0.001 82.50% 

 Polson et al. (2018) 0.295 [0.166,0.413] <0.001 85.30% 

 Torma et al. (2013) 0.299 [0.169,0.419] <0.001 84.00% 

 Wells (2009) 0.283 [0.142,0.412] <0.001 85.90% 

Pooled estimate 0.273 [0.149,0.389] <0.001 83.60% 

Friend network size       

 McKibbin et al 2016 0.207 [0.109,0.302] <0.001 0.00% 

 Wells 2009 0.239 [0.152,0.323] <0.001 0.00% 

 Wells 2010 0.253 [0.144,0.356] <0.001 0.00% 

Pooled estimate 0.232 [0.154,0.308] <0.001 0.00% 

Age       

 Bartley et al. (2019) 0.004 [-0.098,0.105] 0.945 83.20% 

 Couto et al. (2011) 0.009 [-0.099,0.117] 0.868 83.60% 

 Fullen et al. (2018) 0.003 [-0.102,0.108] 0.952 80.60% 
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 Lamond et al. (2008) 0.038 [-0.073,0.148] 0.5 85.00% 

 Lee et al. (2008) 0.013 [-0.099,0.125] 0.821 83.40% 

 Li et al. (2015) 0.03 [-0.082,0.142] 0.6 85.20% 

 Liddell & Ferreira (2019) 0.04 [-0.071,0.149] 0.482 80.70% 

 Polson et al. (2018) 0.043 [-0.058,0.143] 0.407 84.80% 

 Rossi et al. (2007) 0.034 [-0.074,0.141] 0.543 85.20% 

 Scelzo et al. (2018) (YO) 0.041 [-0.061,0.142] 0.427 84.80% 

 Scelzo et al. (2018) (OO) 0.016 [-0.091,0.122] 0.773 84.90% 

 Torma et al. (2013) 0.003 [-0.102,0.108] 0.957 79.30% 

Pooled estimate 0.023 [-0.079,0.125] 0.661 83.70% 

Gender       

 Bartley et al. (2019) 0.049 [-0.031,0.127] 0.23 45.60% 

 Couto et al. (2011) 0.049 [-0.034,0.133] 0.248 44.50% 

 Fullen et al. (2018) 0.064 [-0.017,0.145] 0.12 26.60% 

 Li et al. (2015) 0.093 [0.051,0.135] <0.001 0.00% 

 Liddell & Ferreira (2019) 0.008 [-0.073,0.09] 0.839 0.00% 

 Polson et al. (2018) 0.047 [-0.032,0.126] 0.245 45.40% 

Pooled estimate 0.054 [-0.018,0.126] 0.143 32.00% 

Race       

 Bartley et al 2019 0.108 [-0.015,0.228] 0.086 0.00% 

 Fullen et al 2018 -0.046 [-0.271,0.184] 0.698 34.90% 

 Polson et al 2018 0 [-0.263,0.264] 0.998 70.90% 

Pooled estimate 0.034 [-0.129,0.195] 0.682 42.20% 

Education       

Bartley et al 2019 0.085 [0.032,0.137] 0.002 48.60% 

Fullen et al 2018 0.083 [0.023,0.142] 0.007 52.90% 

Lamond et al 2008 0.113 [0.068,0.159] < 0.001 31.90% 

Li et al 2015 0.102 [0.05,0.153] < 0.001 34.20% 

Silverman et al 2015 0.066 [0.019,0.111] 0.005 32.70% 

Pooled estimate 0.09 [0.039,0.141] < 0.001 43.00% 

Marital status       

 Bartley et al. (2019) 0.098 [0.002,0.192] 0.0445 67.90% 

 King & Richardson (2016) -0.143 [-0.525,0.288] 0.5214 91.30% 

 Liddell & Ferreira (2019) -0.099 [-0.565,0.415] 0.72 93.20% 

Pooled estimate -0.033 [-0.329,0.269] 0.8354 86.50% 

Income       

 Bartley et al. (2019) 0.157 [0.098,0.215] < 0.001 24.60% 

 King & Richardson (2016) 0.28 [-0.045,0.552] 0.09023 84.60% 

 Silverman et al. (2015) 0.311 [0.06,0.526] 0.01601 72.10% 

Pooled estimate 0.234 [0.075,0.382] 0.00416 73.10% 

Psychological distress       

 Baldwin et al. (2011) -0.462 [-0.603,-0.292] <0.001 59.70% 

 Moore et al. (2015) -0.38 [-0.512,-0.231] <0.001 0.00% 

 Ong et al. (2006) (Study 1a) -0.471 [-0.599,-0.32] <0.001 60.70% 

 Ong et al. (2006) (Study 1b) -0.496 [-0.61,-0.362] <0.001 43.00% 

 Ong et al. (2006) (Study 2) -0.473 [-0.603,-0.32] <0.001 58.60% 
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Pooled estimate -0.463 [-0.582,-0.326] <0.001 55.20% 

Optimism       

 Baldwin et al. (2011) 0.573 [0.325,0.747] <0.001 97.70% 

 Lamond et al. (2008) 0.585 [0.338,0.757] <0.001 94.20% 

 Lee et al. (2008) 0.572 [0.307,0.754] <0.001 97.70% 

 Lu et al. (2017) 0.443 [0.403,0.481] <0.001 0.00% 

Pooled estimate 0.549 [0.354,0.698] <0.001 96.60% 

Spirituality       

 Lee et al. (2008) 0.279 [0.238,0.319] < 0.001 0.00% 

 Vahia et al. (2011) 0.205 [0.083,0.32] 0.001 0.00% 

 Polson et al. (2018) 0.276 [0.236,0.315] < 0.001 0.00% 

Pooled estimate 0.269 [0.22,0.317] < 0.001 0.00% 

Positive daily emotions       

 Ong et al. (2006) (Study 1a) 0.388 [0.171,0.57] < 0.001 0.00% 

 Ong et al. (2006) (Study 1b) 0.41 [0.17,0.604] 0.001 0.00% 

 Ong et al. (2006) (Study 2) 0.386 [0.155,0.577] 0.001 0.00% 

Pooled estimate 0.394 [0.209,0.552] < 0.001 0.00% 

Negative daily emotions       

 Ong et al. (2006) (Study 1a) -0.209 [-0.438,0.046] 0.107 14.80% 

 Ong et al. (2006) (Study 1b) -0.243 [-0.472,0.017] 0.066 0.00% 

 Ong et al. (2006) (Study 2) -0.098 [-0.336,0.152] 0.443 0.00% 

Pooled estimate -0.182 [-0.37,0.02] 0.077 0.00% 

Morale       

 Wagnild (2003) (low income) 0.275 [0.168,0.376] <0.001 57.80% 

 Wagnild (2003) (high income) 0.323 [0.231,0.41] <0.001 22.40% 

 Wagnild (2003) (low income) 0.26 [0.159,0.356] <0.001 46.30% 

 Wagnild & Young (1993) 0.308 [0.131,0.465] <0.001 66.20% 

Pooled estimate 0.291 [0.191,0.384] <0.001 49.40% 

Health promoting lifestyle    

 Wagnild (2003) (high income) 0.528 [0.394,0.641] <0.001 0.00% 

 Wagnild (2003) (low income) 0.529 [0.434,0.612] <0.001 0.00% 

 Wagnild & Torma (2013) 0.53 [0.449,0.602] <0.001 0.00% 

Pooled estimate 0.529 [0.451,0.6] <0.001 0.00% 
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Supplementary Figure 10a. Publication bias analysis: age 

Age 

 

 

 

 

Supplementary Figure 10b. Publication bias analysis: depressive symptoms 

Depressive symptoms 
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Supplementary Figure 10c. Publication bias analysis: self-rated health total 

Self-rated health total 

 

 

 

 

Supplementary Figure 10d. Publication bias analysis: self-rated physical health 

Self-rated physical health 
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Supplementary Figure 10e. Publication bias analysis: self-rated mental health 

Self-rated mental health 
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