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Abstract 

Research suggests that trait resilience may be best understood within an ecological resilient 

systems theory, comprising engineering, ecological and adaptive capacity resilience. 

However, there is no evidence as to how this theory translates to specific life domains. Data 

from two samples (USA, n = 1278; UK, n = 211) facilitated five studies that introduce the 

Domain-Specific Resilient Systems Scales for assessing ecological resilient systems theory 

within work, health, marriage, friendships, and education. The Domain-Specific Resilient 

Systems Scales are found to predict unique variance in job satisfaction, lower job burnout, 

quality-of-life following illness, marriage commitment and educational engagement, whilst 

controlling for factors including sex, age, personality, cognitive ability, and trait resilience. 

The findings also suggest a distinction between the three resilience dimensions in terms of the 

types of systems to which they contribute. Engineering resilience may contribute most to life 

domains where an established system needs to be maintained, e.g., one’s health. Ecological 

resilience may contribute most to life domains where the system needs sustainability in terms 

of present and future goal orientation, e.g., one’s work. Adaptive Capacity may contribute 

most to life domains where the system needs to retained, preventing it from reaching a crisis 

state, e.g., work burnout.  
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The measurement and role of ecological resilience systems theory across domain-specific 

outcomes: The Domain-Specific Resilient Systems Scales 

The importance of resilience to effective functioning is recognised in numerous 

domains, with relevance to a number of clinical and applied psychological contexts, including 

stress and burnout in work (Matheson, Robertson, Elliott, Iversen, & Murchie, 2016; 

Vanhove, Herian, Perez, Harms, & Lester, 2016), social care with children in education 

(South, Jones, Creith, & Simonds, 2015; Wald, 2015), stress and dissolution in marriage 

(Neff & Broady, 2011), support seeking and active coping in friendships (Graber, Turner, & 

Madill, 2016) and key determinants of health status (Smith et al., 2016; Taylor & Distelberg, 

2016). However, there is considerable disparity in defining what is meant by resilience; this 

prevents cohesiveness in how best to measure resilience and therefore the implementation of 

effective strategies to improve resilience in at-risk groups.  Current definitions of resilience 

are often either ubiquitous, for example defining any variable as a resilience factor so long as 

it alleviates the impact of a negative event (see buffering hypothesis; Johnson, Wood, 

Gooding, Taylor, & Tarrier, 2011), or ambiguous, with recent reviews suggesting there are 

over 25 resilience measures, encompassing the measurement of hardiness, coping, optimism, 

perseverance, impulse control and self-efficacy (Pangallo, Zibarras, & Lewis, 2015; Windle, 

Bennett, & Noyes, 2011), and eight conceptual approaches that encompass childhood 

resilience, including risk, inoculation effects of risk, mental attributes, biological features and 

the effects of social relationships (Rutter, 2013). 

Recent attempts to refine the conceptualisation and measurement of trait resilience 

have revealed that considering resilience through an ecological systems resilience framework 

(Holling, 1973, 1978, 2006; Walker, Holling, Carpenter, & Kinzig, 2004), comprising 

engineering, ecological and adaptive capacity (EEA) systems, may have considerable merit 

(Maltby, Day, & Hall, 2015).  Within this framework, engineering resilience is considered to 
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be the ability, in terms of ease and speed, of the resilient system to recover to a stable or 

optimal equilibrium during or following disturbance. Ecological resilience is the ability of the 

resilient system to absorb or prevent disturbance, demonstrating a capability for supporting a 

stable state, whilst making necessary changes to its own functions.  Adaptive capacity is 

considered to be the ability to incorporate new, and to vary existing, processes continually, so 

as to naturally adapt to disturbance.  Maltby et al. (2015) found that these three resilience 

systems (the EEA model) emerged as the strongest latent factors among the five currently 

most cited resilience scales in the psychological literature (the Connor-Davidson Resilience 

Scale [Connor & Davidson, 2003], the Psychological Resilience Scale [Wagnild & Young, 

1993], the Ego Resiliency Scale [Block & Kremen, 1996], the Hardiness Scale [Bartone, 

Ursano, Wright, & Ingraham, 1989], and the Brief Resilience Scale [Smith et al., 2008]). 

Therefore, in terms of identifying latent factors underpinning a number of models of 

resilience, the EEA resilience model sits within the nomothetic tradition of personality 

research (e.g. Allport, 1937; Costa, McCrae, & Odessa, 1992), conceptualising resilience 

traits within an adaptive trait landscape of social problem solving (Buss, 1991). Evidence in 

support of this interpretation is demonstrated for all three latent factors, as they are shown to 

exhibit positive relationships with adaptive expressions of the traits of the five-factor 

personality model, and make a positive contribution to clinical and non-clinical psychological 

health states, after controlling for personality and coping, or over time (Maltby, Day, & Hall, 

2015; Maltby et al., 2016). 

Currently, the measurement of these three systems is obtained via a 12-item measure, 

using the items from five existing resilience scale that load most highly on latent factors 

(Maltby, Day, & Hall, 2015; Maltby et al., 2016). However, it is not necessarily the case that 

trait measures of resilience will automatically translate into specific domains, such as work, 

education, health, marriage and friendships. Individuals will make different assessments of 
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their level of resilience in different domains (Vanderbilt-Adriance & Shaw, 2008). For 

example, an individual may be particularly resilient in terms of their family, but less so when 

it comes to work. Moreover, the recognition that traits and abilities emerge specific to, and 

across, domains has been shown to be useful in measuring constructs accurately and 

effectively (Oswald, McAbee, Redick, & Hambrick, 2015), for properly understanding 

physiological and cognitive adaptations to human systems (e.g. Spelke & Kinzler, 2007), and 

for targeting changes in behaviours (Capron, 2015). 

For this study, we identify five possible domain-specific contexts in order to consider 

resilience: work, health, marriage, friendships and education. Whilst resilience could impact 

on many outcome variables associated with these contexts, we specify several well-

recognised variables. Within the work literature, (lack of) job satisfaction and burnout are 

key predictors of absenteeism, loss of productivity and a need for healthcare, representing 

huge costs to economies, estimated in the hundreds of billions of dollars for US and European 

employers (EU-OSHA, 2014; Spielberger, Vagg, & Wasala, 2003), with research suggesting 

resilience plays a role in job satisfaction and burnout (Meneghel, Borgogni, Miraglia, 

Salanova, & Martínez, 2016; Treglown, Palaiou, Zarola, & Furnham, 2016). Within the 

health literature, health-related quality-of-life is seen as a primary outcome variable related to 

a number of health states, including general physical health, injury, older age, disease, critical 

illness and palliative care (Fineblit, Selci, Loewen, Ellis, & Russell, 2016; Guo et al., 2016; 

Kojima, Iliffe, Jivraj, & Walters, 2016), with resilience linked to quality-of-life within many 

of these contexts (e.g. Moreira, Bouissou Morais Soares, Teixeira, Simões e Silva, & 

Kummer, 2015; Rosenberg et al., 2015). Within the marriage literature, commitment to 

marriage has been found to be the most important predictor of relationship dissolution 

(Rusbult, Martz, & Agnew, 1998; Rusbult, Kumashiro, Kubacka, & Finkel, 2009), with 

resilience forming a conceptual and empirical framework that can be used to consider 
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marriage commitment ranging from adjusting to marriage to various outcomes of divorce 

(Frisby, Booth-Butterfield, Dillow, Martin, & Weber, 2012; Neff & Broady, 2011). In terms 

of the friendship literature, the continuum between social support and social isolation is a key 

factor in the determination of individuals’ health status and well-being across the life span 

(Franck, Molyneux, & Parkinson, 2016; Holt-Lunstad, Smith, Baker, Harris, & Stephenson, 

2015; Valtorta, Kanaan, Gilbody, Ronzi, & Hanratty, 2016), with resilience inversely linked 

to social isolation across the spectrum from young to old age (Adams, Sanders, & Auth, 

2004; Ai & Hu, 2016). Finally, within the education literature, educational engagement is 

related to higher academic achievement, student satisfaction and retention (Christenson, 

Reschly, & Wylie, 2012; Maroco et al., 2016), with resilience linked to educational 

engagement within school, university and alternative education settings (Cotton, Nash, & 

Kneale, 2017; Rodríguez-Fernández, Ramos-Díaz, Ros, Fernández-Zabala, & Revuelta, 

2015; Zolkoski, Bullock, & Gable, 2016). 

It is important that any consideration of the EEA model in a domain-specific context 

examines the incremental value of such an assessment, in terms of increasing knowledge 

beyond extant theory and research (Smith, Fischer, & Fister, 2003). Firstly, it is important to 

demonstrate incremental validity by showing that EEA domain-specific measures are distinct 

from the general trait assessment of EEA resilience. Secondly, it is necessary to determine 

that EEA domain-specific measures demonstrate incremental validity in terms of alternative 

predictors of outcome variables. In particular, sex and age are related to a number of life and 

health outcomes (Hagger, 2009), the five-factor model of personality is considered an 

important predictor of work, educational, health and life outcomes (Hakulinen et al., 2015; 

Judge, Heller, & Mount, 2002; Poropat, 2009), and cognitive ability is a main predictor of 

work and health outcomes (Bertua, Anderson, & Salgado, 2005; Jokela et al., 2010). Further, 

in particular domains, context-specific variables are important to life outcomes. For example, 
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in terms of health-related quality of life, increased seriousness or duration of an illness, or 

injury, is associated with poorer health-related quality of life during and after treatment (e.g. 

(National Institute for Health and Care Excellence, 2009, 2015, 2017). Similarly, in terms of 

marriage commitment, research suggests that length of marriage is related to marriage 

commitment (Booth, 2009). Therefore, to provide incremental validity of the domain-specific 

resilience scales, there is a need to examine whether these scales predict life outcomes, above 

assessments of trait resilience, sex, age, personality, intelligence, and context-specific 

variables (e.g. length of marriage in health outcomes).  

In summary, there is a need to develop domain-specific scales to assess the 

effectiveness of an EEA resilience model at predicting positive outcomes in several life 

domains; work, health, marriage, friendships and education. The development of these scales 

would improve the current assessment of resilience within specific life-domains, reducing the 

ubiquitous and ambiguous way resilience is currently framed in the literature by focusing on 

three established general resilience systems. The ecological systems model of trait resilience 

is aligned with biological and ecological resilient systems representing the manifestation of 

positive survival traits. Therefore, it is predicted that the EEA resilience model will predict a 

series of positive life outcomes in specific-domains, and will demonstrate incremental 

validity by predicting positive life outcomes in specific-domains after controlling for extant 

or relevant variables. Specifically: 

1) Higher levels of EEA model resilience in the domains of (i) work, (ii) health, (iii) 

marriage, (iv) friendship and (v) education will be significantly associated with a series of 

positive life outcomes, (i) higher job satisfaction and lower burnout, (ii) higher health-

related quality-of-life after treatment, (iii) higher commitment to marriage, (iv) lower 

levels of social isolation, and (v) higher educational engagement respectively. 
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2) Higher levels of EEA model resilience in these domains will be significantly associated 

with their respective positive life outcomes after (i) controlling for sex, age, income, 

personality, cognitive ability, and general trait resilience, and (ii) context-specific 

variables, such as seriousness and duration of illness in the health domain, and length of 

marriage in the marriage domain.   

Method 

Sample 

Two samples of data were collected: Sample 1 was used for four studies exploring the 

association between domain-specific resilience and outcomes related to work, health, 

marriage and friendship respectively; Sample 2 was used to explore the association between 

domain-specific resilience and outcomes related to studying at university (education). 

 Sample 1. The first sample comprised a total of 1278 US adult respondents (653 men, 

625 women), aged 19 to 78 years (M = 36.07 years, SD = 11.53, with one respondent 

declining to give their age), recruited using MTurk. Table 1 provides a summary of other 

demographic data relating to ethnicity, annual income, highest qualification, and employment 

status. In this study we used educational level as a proxy for cognitive ability (Kaufman, 

Reynolds, Liu, Kaufman, & McGrew, 2012; Naglieri & Bornstein, 2003). 

- Insert Table 1 about here - 

This sample was used for recruiting to four studies reported in this paper: a Work Study 

(n = 312; 170 men, 142 women, M age = 38.56, SD = 11.89), a Health Treatment Study (n = 354; 

173 men, 181 women, M age = 34.99, SD = 10.71), a Marriage Study (n = 189; 91 men, 98 

women, M age = 35.77, SD = 9.61) and a Friendship Study (n = 173; 114 men, 59 women, M age 

= 34.07, SD = 11.13). For constituting the studies, we adopted the criterion that any sample over 

n = 150 would be sufficient, as this is the minimum number required for factor analysis work 

(Gorsuch & Hillsdale, 1983), and sufficient for testing multiple regression models of up to 18 
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variables, with an anticipated medium effect size (f2 = .15, as a medium effect size is where 

relationships become observable [Cohen, 1992]), a statistical power level of .8 and a probability 

level of .05).  

However, two challenges occur with sampling via MTurk. First, it is difficult to assess 

the likely demographic make-up of the sample so as to populate studies with appropriate 

participants across the domains (i.e. respondents who are employed, respondents who are 

married). Second, respondents complete studies for which they are paid. Therefore, if a 

researcher asks for “married people only”, there is an incentive for non-married individuals to 

sign up and provide false or imagined answers. To avoid this happening, we carried out two 

administrations (First administration, n = 401; Second administration, n = 877), within which we 

employed several screening questions that led participants through certain routes through the 

administered questionnaires, as detailed in Figure 1. In the first administration (n = 401), we 

primarily recruited to the work study, through a screening question of whether individuals were 

employed full-time or part-time (n = 312) or not at all (n = 89). Having then reached n > 150 for 

employed individuals, in the second administration we recruited to the three other studies 

(health, marriage and friendship), routing individuals who were employed into one of three 

studies based on two screening questions. Respondents who had visited the doctor (or a similar 

qualified health professional) for treatment in the previous three months were entered into the 

Health Treatment Study (n = 354). Those who had not received any health treatment in the 

previous three months (n = 362) were asked a further question relating to their marital status. 

Those who confirmed they were married (or in a relationship that could be described as a 

marriage) went into the Marriage Study (n = 189). Finally, those who were not married were 

entered into the Friendship Study (n = 173) (1).  

- Insert Figure 1 about here – 
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Screening and routing the participants in this manner allowed us to control for several 

variables across studies. For the Health Treatment Study, knowing that respondents were 

employed, means that this may be a good sample by which to consider resilience and quality-

of-life when recovering from health problems, since the whole sample were currently 

considered fit for work, and  unemployment, illness and health-related quality-of-life are 

intertwined (McKee-Ryan, Song, Wanberg, & Kinicki, 2005; Norman et al., 2016; Vancea & 

Utzet, 2017). For the Marriage Study, the routing of participants meant that not only was this 

a sample of married people, but that they were also employed and not suffering from an 

existing health condition. Therefore, this was a good sample with which to consider resilience 

and marriage, as both unemployment and major health issues have previously been found to 

be possible confounding variables in participants’ assessments of the quality of their marriage 

(Kaya & Yurtseven, 2016; Lester, 1996; Lim & Raymo, 2016). For the Friendship Study, the 

routing of participants meant that this sample was employed; not suffering health issues, and 

not married. Therefore, this was a good sample for assessing resilience within friendships, as 

health, unemployment issues, and being involved in a marriage have all been reported as 

possible confounding factors in the quality of friendships (Almquist, 2012; Helms, Crouter, 

& McHale, 2003; Smart, 2007). 

Sample 2. The second sample comprised 211 respondents (36 men, 175 women), 

aged 18 to 40 years (M = 19.93, SD = 2.5, with one respondent declining to give their age), 

who were either undergraduates or postgraduates enrolled on psychology courses at UK 

universities. This sample was used for recruiting to one study reported in this paper, an 

Education Study. The most frequently reported ethnicities were Caucasian (n = 116), Asian 

(n = 53), Black (n = 23), Middle Eastern (n = 3), Mixed Race (n = 10), and Other (n = 6). The 

sample comprised participants in a university experiment participation scheme, whereby 

students were given the choice to take part in experiments in return for being able to recruit 
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participants to their own research projects in their final year. The study was advertised and 

volunteers signed up and completed the study online via an electronic survey system. If 

participants withdrew from a single study or multiple studies under the scheme, they did not 

jeopardise the reward (recruiting participants to their own research projects). 

We present five studies exploring resilience in five domains: Work, Health Treatment, 

Marriage, Friendship and Education. 

Questionnaires 

 Development of domain-specific measures. To develop the domain-specific 

resilience measures, we initially developed lists of items that formed the basis of each of the 

domain-specific scales. This was achieved through focus group work across two sessions 

with eight psychology students (two males, six females) aged 20 to 25 years (M = 20.87, SD 

= 1.7). All the students were enrolled on a research project module, at either a final-year 

undergraduate or postgraduate level, and were attending classes on item writing and 

psychometrics relating to their project (Maltby, Day, & Macaskill, 2013). This group were 

chosen to allow us to write items that could be understood by a large number of people 

(Kline, 1999), without over-using technical or scholastic language.   

In the first session, the focus group was provided with definitions of the three EEA 

resilience systems and asked to develop the items for a series of domains (e.g. work, 

education, health, marriage, and friendships) in such a way that they would map onto the 

theoretical descriptions of the three dimensions and seem sensible when applied to a 

particular domain. The focus group were also given the items reported by Maltby et al. 

(2015) to introduce key phrases and keep the focus on conceptual development. The focus 

group met again two weeks later (though one of the respondents could not attend through 

illness) to further develop the wording so that the scales could be applied to a number of 

different domains identified in this study. Items were taken forward from the focus group 
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when there was agreement among at least 7 out of 8 participants (87.5% agreement; session 

1) or 6 out of 7 participants (85.7% agreement; session 2), as an overall percentage agreement 

of 80% or higher in focus group work is considered “good” agreement (Hennink, 2014). 

This development work led to the creation of items for Domain-Specific Resilient 

Systems Scales (DRSS), DRSS-Work, DRSS-Education, DRSS-Health, DRSS-Marriage and 

DRSS-Friendship. These scales are presented in Figure 2, with two separate sets of wording 

applying to two different sets of domains as they were deemed the most sensible. A five-point 

response format was used, with anchor points “1 = Strongly Disagree” and “5 = Strongly 

Agree”.  

- Insert Figure 2 here - 

The following materials were then presented within each of the five studies. 

  Work Study (n = 312). Respondents were administered the DRSS-Work (detailed in 

Figure 2, Set 1). Two measures were administered to assess job satisfaction and work-based 

burnout. Job satisfaction was assessed using the Andrews and Withey (1976) Job Satisfaction 

Questionnaire (Andrews & Withey, 1976; Rentsch & Steel, 1992), which is a five-item scale 

that measures overall job satisfaction (e.g. “How do you feel about your job?”), scored on a 

seven-point Likert-type scale ranging from “1 = Terrible” to “7 = Delighted”. Therefore, 

higher scores on this scale represent greater job satisfaction. To assess job burnout we 

administered the Maslach Burnout Inventory - General Survey (Schaufeli, Leiter, Maslach, & 

Jackson, 1996), which comprises 16 items forming three subscales around employment 

burnout: exhaustion (5 items; e.g. “I feel emotionally drained by my work”), cynicism (6 

items; e.g. “I doubt the significance of my work”) and professional efficacy (5 items; e.g. “I 

have accomplished many worthwhile things in this job”). Responses are scored on a Likert-

type scale that ranges from “0 = Never” to “6 = Daily”. We computed the scores of these 

scales so that higher scores always represented higher levels of burnout. Both the Job 
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Satisfaction Questionnaire and Maslach Burnout Inventory - General Survey demonstrate 

adequate internal reliability and construct and concurrent validity with a number of other 

work-based outcomes (Bauer, 2009; Rentsch & Steel, 1992). 

 Health Treatment Study (n = 354). Respondents were administered the DRSS-

Health (detailed in Figure 2, Set 2). Respondents were also administered the Quality-of-life 

EQ-5D-5L measure (The EuroQol Group, 1990). The EQ-5D-5L can be used to assess 

quality-of-life on two dimensions. The first is a quality-of-life descriptive system based on 

five sets of five statements around mobility, self-care, activity, pain, and anxiety and 

depression, the five statements representing increasing or decreasing quality-of-life. Higher 

scores on this scale represent poorer quality-of-life. The second is a visual analogue scale, 

based on a self-rating within 0-100 of how good or bad the respondent feels their health is, 0 

being “the worst health you can imagine” and 100 “the best health you can imagine”. Higher 

scores on this scale represent higher quality-of-life. The reliability, discriminatory power and 

convergent validity of the EQ-5D-5L has been validated in diverse patient populations in six 

countries, for various health conditions including cancer, chronic conditions, and personality 

disorders (The EuroQol Group, 1990; van Hout et al., 2012). In addition, we asked two 

further questions about their reported illness. We asked respondents to rate the seriousness of 

the reported illness (“1 = Not at all”, “2 = A little”, “3 = Somewhat”, “4 = Reasonably”, and 

“5 = Very”) and the recency of the illness (“4 = Ongoing”, “3 = Within the last week”, “2 = 

Within the last month”, and “1 = Within the last 3 months”). 

 Marriage Study (n = 189). Respondents were administered the DRSS-Marriage 

(detailed in Figure 2, Set 2). Respondents were also administered the 15-item Commitment 

Measure (Rusbult, Martz, & Agnew, 1998; Rusbult, Kumashiro, Kubacka, & Finkel, 2009), 

which comprises three subscales assessing intent to persist (5 items; e.g. “I am completely 

committed to maintaining our relationship”), attachment (5 items; e.g. “I feel completely 
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attached to my partner and our relationship”), and long-term orientation in marriage (5 items; 

e.g. “I frequently imagine life with my partner in the distant future”). Responses are scored 

on a nine-point Likert-type scale in which responses range from “1 = Do not agree at all” to 

“9 = Agree completely”. Higher scores on these scales represent higher levels of commitment 

to the marriage. The Commitment measure has shown acceptable internal reliability and 

predictive validity in terms of relationship dissolution two to five months later (Rusbult et al., 

1998). Also, consistent with study aims and that length of marriage may be related to 

commitment (Booth, 2009), respondents were asked to indicate when their marriage began 

(“1 = Within the last year”, “2 = Within the last 3 years”, “3 = Within the last 5 years”, “4 = 

Within the last 10 years”, and “5 = Over 10 years ago”). 

 Friendship Study (n = 173). Respondents were administered the DRSS-Friendship 

(detailed in Figure 2, Set 1). Respondents were also administered the five-item Friendship 

Scale (Hawthorne & Griffith, 2000) that assesses the extent to which an individual has 

experienced social isolation within the past four weeks (e.g. “I felt lonely”). Responses are 

scored on a five-point Likert-type scale in which responses range from “1 = Not at all” to “5 

= Almost always”. Higher scores on this scale represent higher levels of social isolation. The 

scale shows acceptable internal reliability and convergent and discriminant validity against a 

number of social, economic and physical health variables (Hawthorne & Griffith, 2000). 

 Education Study (n = 211). Respondents were administered the DRSS-Education 

(detailed in Figure 2, Set 1). Responses were scored on a five-point scale, with anchor points 

“1 = Strongly Disagree” and “5 = Strongly Agree”. In addition, respondents were 

administered the 15-item University Student Engagement Inventory (Maroco et al., 2016), 

which comprises three subscales that assess university students’ cognitive (5 items; e.g. “I try 

to integrate the acquired knowledge in solving new problems”), behavioural (5 items; e.g. “I 

pay attention in class”) and affective (5 items; e.g. “My classroom is an interesting place to 
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be”) engagement with university studies. Responses are scored on a seven-point Likert-type 

scale in which responses range from “1 = Never” to “7 = Always”. Higher scores on these 

scales represent higher levels of engagement with one’s studies.   

 Additional measures. In addition, all respondents were given two further measures. 

Both were administered so that we could control for trait influences when examining the 

relationship between domain-specific resilience and life outcomes. The first consisted of the 

12-item EEA Trait Resilience Scales that were reported by Maltby et al. (2015). Responses to 

items were scored on a five-point scale (“1 = Strongly Disagree” to “5 = Strongly Agree”) 

comprising three four-item assessments of EEA resilience traits. The EEA Trait Resilience 

Scales have been shown to demonstrate adequate internal and test-retest reliability, a stable 

factor structure cross-culturally, and convergent and construct validity in terms of 

associations with personality and positive contribution to clinical and non-clinical 

psychological health states (Maltby et al., 2016, 2015). The second measure was the Ten Item 

Personality Inventory (TIPI; Gosling, Rentfrow, & Swann, 2003) that comprises ten items for 

assessing the five-factor model of personality via neuroticism, extraversion, 

conscientiousness, agreeableness and openness to experience. Responses to these items are 

scored on a seven-point scale (“1 = Strongly Disagree” to “7 = Strongly Agree”). The TIPI 

has been shown to demonstrate reliability through inter-item correlations, test-retest 

reliability, and convergent validity with other measures of the five-factor model of 

personality and with self and observer ratings (Gosling et al., 2003).  

Results 

Confirmatory Factor Analysis (CFA) 

To test for the structural validity (Messick, 1995) of the domain-specific resilience scales 

developed for the work, health, marriage, friendship and education studies, we performed 

CFA. 
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It is necessary to demonstrate the incremental value of proposed CFA models 

(Barrett, 2007). Therefore, we tested three models – (i) a unidimensional model, proposing 

that all 12 items from the respective scale could load on one factor, reflecting an underlying 

latent factor of resilience, (ii) a three-factor model suggesting that the 12 items would form 

EEA trait resilience factors and (iii) a bi-factor model, which was reported as the best fit of 

the original resilience scale among US, European and Japanese samples (Maltby et al., 2016) 

– to allow for the identification of a single common construct (e.g. “general resilience”), 

while also recognising multidimensionality (three group factors of engineering, ecological 

and adaptive capacity resilience). To assess each of the proposed models, we used standard 

goodness-of-fit indices recommended by Hu and Bentler (1999) and Kline (2005): the 

relative chi-square (CMIN/DF), alongside the chi-square and degrees of freedom, 

comparative fit index (CFI), non-normed fit index (NNFI), root mean square error of 

approximation (RMSEA) and standardised root mean square residual (SRMR). Statistics that 

represent an “acceptable” fit are indicated by a CMIN/DF of less than 3, CFI and NNFI of 

greater than .90, RMSEA of less than .08 and SRMR of less than .08 (Browne & Cudeck, 

1993; Hu & Bentler, 1999; Tabachnick & Fidell, 2007), with an improved model indicated by 

a change in CFI (ΔCFI) greater than .01 (Cheung & Rensvold, 2002).  

The goodness-of-fit statistics for the three models are presented in Table 2. The three-

factor and the bi-factor model both demonstrated acceptable fit, with improved goodness-of-

fit statistics over the unidimensional model (ΔCFI > .01). Furthermore, the bi-factor model 

showed an improved fit over the three-factor, for health and marriage (ΔCFI > .01), with 

equivalence between the two models founds for work, friendship and education. 

- Insert Table 2 here – 

Following these results, we examined where the emphasis should be placed in terms 

of the data best fitting a three-factor or bi-factor model. We include an analysis for all the 
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scales, not just when there was a reported improved fit of ΔCFI>.01, for a full consideration. 

Table 3 shows the common variance and mean loadings accounted for by the general and 

group factors within the bi-factor model. Among these scales, with the one exception being 

for the Friendship Study (though the general factor accounted for less than 53% of the 

common variance), the group factors accounted for higher common variance and mean 

loadings. Based on these findings, even when there are improved goodness-of-fit indices for 

the bi-factor model as the group factors account for higher common variance, separate 

engineering, ecological and adaptive capacity scales should be used to assess resilience 

across the work, education, health, marriage, and friendship domains. Table 3 provides the 

reliability statistics for all the scales, with the alpha statistics demonstrating adequate 

reliabilities due to being higher than the aforementioned .7 criterion for “good” reliability 

(Kline, 1999; Nunnally, 1978).  

- Insert Table 3 here - 

Levels of Disturbance and Adversity, and Internal Reliability, of Outcome Variables. 

Ecological systems resilience is discussed within the context of environmental disturbance, 

which psychologically might best be referred to as adversity (Luthar et al., 2015), that is, to 

experience difficult or unpleasant situations (consequently, this is the term we use 

henceforth). Therefore, across the five studies, it is necessary to report on the extent to which 

adversity was being experienced for each outcome measure. Though arbitrary, for the multi-

item measures (job satisfaction, burnout, marital commitment, social isolation and 

educational engagement) we computed what percentage of the sample fell below/above the 

theoretical midpoint for the scale (i.e. number of items multiplied by the midpoint option on 

the response scale), so as to indicate a degree of adversity ranging from a possible minimum 

to a possible maximum as determined by the measure scores. For the EQ-5D-5L descriptive 

system, as the responses to the five items are statements, we document the percentage of 
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participants who reported moderate or greater problems in each of the quality-of-life 

domains. For the visual analogue scale of the EQ-5D-5L, we provide a mean score for self-

rated health. We also provide a combined percentage for respondents who reported (i) the 

seriousness of their illness as “somewhat” or greater, and (ii) the occurrence of their illness as 

either “ongoing” or “in the last week”. Table 4 outlines these “adversity” statistics among the 

current sample, noting the following: those participants in the Health Treatment Study were 

considered long-term fit for work; those participants in the Marriage Study were both 

employed and not suffering from existing health issues; those participants in the Friendship 

Study were not married, were not suffering from an existing health issue, and were not 

unemployed.  Table 4 also provides the reliability statistics for all the multi-item scales, with 

the alpha statistics demonstrating adequate reliabilities due to being higher than the 

aforementioned .7 criterion for “good” reliability (Kline, 1999; Nunnally, 1978). 

- Insert Table 4 here - 

Multiple Regression Analysis 

We examined the extent to which the DRSS demonstrated incremental value in terms of 

predicting work, health, marriage, friendship and education outcomes. We ran a series of 

two-step multiple regressions, with the dependent variables mapped onto the five studies: (i) 

the Work Study comprising outcomes for job satisfaction and three dimensions of burnout 

(exhaustion, cynicism and low professional efficacy); (ii) the Health Treatment Study 

comprising outcomes for overall scores on the EQ-5D-5L and self-rated wellbeing; (iii) the 

Marriage Study containing outcomes for marital commitment; (iv) the Friendship Study with 

the outcome variable of social isolation; (v) the Education Study in which the outcomes were 

cognitive, behavioural and emotional engagement at university. In terms of predictor 

variables, as a general approach, we entered both the EEA Trait Resilience Scales and the 

DRSS in Step 2, after controlling for sex, age, personality and education level (predictor 
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variables in Step 1). With the aim of testing the extent to which domain-specific aspects of 

resilience accounted for unique variance in predicting outcomes we included the trait 

resilience alongside the domain-specific resilience. There were exceptions and additions to 

this general approach. For the education study model, we excluded the educational level 

because all participants had achieved at least some university education. For the health 

treatment study model, we included seriousness of illness and recency of illness variables. 

For the marriage study model, we included length of marriage variable. Variance inflation 

factors (VIFs) and tolerance factors for the predictor variables are no larger than 4.52 and no 

smaller than .221 respectively, across the models. Therefore, they do not contravene a 

threshold value for VIFs of at least 5 and tolerance statistics of less than .2, which are used to 

suggest multicollinearity (Kutner, Nachtsheim, Neter, & Li, 2004). 

Work Study. Table 5 shows the results of the multiple regression for the Work Study. 

The variables entered in Step 1 demonstrated statistical significance in predicting each type 

of work outcome (work satisfaction, F [9,302] = 9.875, r = .48, r
2
 = .23, adj r

2
 = .20, p < 

.001; exhaustion, F [9,302] = 10.01, r = .48, r
2
 = .23, adj r

2
 = .21, p < .001; cynicism, F 

[9,302] = 9.32, r = .47, r
2
 = .22, adj r

2
 = .19, p < .001; low professional efficacy, F [9,320] = 

15.17, r = .56, r
2
 = .31, adj r

2
 = .29, p < .001). Higher income and higher extraversion, 

agreeableness, conscientiousness and emotional stability accounted for unique variance in job 

satisfaction. Extraversion and emotional stability accounted for unique variance in lower 

levels of exhaustion. Extraversion, conscientiousness and emotional stability accounted for 

unique variance in lower levels of cynicism burnout. Age, extraversion and conscientiousness 

accounted for unique variance in lower levels of professional efficacy burnout.  

- Insert Table 5 here - 

Table 5 also shows the results for Step 2, with the inclusion of both resilience 

measures demonstrating a statistically significant change in R
2
 for all aspects of work 
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outcomes (job satisfaction, ΔR = .15, p < .001; exhaustion, ΔR = .07, p < .001; cynicism, ΔR 

= .10, p < .001; low professional efficacy, ΔR = .19, p < .001). In terms of trait resilience, 

adaptive capacity resilience traits accounted for unique variance in cynicism burnout. In 

terms of the DRSS-Work, higher scores on all three resilience scales predicted unique 

variance in higher job satisfaction. Higher scores on the DRSS-Work ecological scale 

accounted for unique variance in higher levels of exhaustion, cynicism and low professional 

efficacy burnout. In addition, higher scores on the DRSS-Work adaptive capacity scale 

accounted for unique variance in higher levels of exhaustion and cynicism burnout, and 

higher scores on the DRSS-Work engineering scale accounted for unique variance in higher 

low professional efficacy burnout.  

Health Treatment Study. Table 6 shows the results of the multiple regression for the 

Health Treatment Study. In Step 1, sex, age, income, educational level, personality, along 

with recency and seriousness of illness demonstrated statistical significance in predicting 

each type of outcome (quality-of-life, F [11,342] = 13.884, r = .56, r
2
 = .31, adj r

2
 = .29, p < 

.001; health rating, F [11,342] = 10.28, r = .50, r
2
 = .25, adj r

2
 = .22, p < .001). Lower 

emotional stability and recency and seriousness of health issues predicted lower quality-of-

life scores. Lower conscientiousness scores and greater recency and seriousness of illness 

predicted lower levels of self-rated health.  

- Insert Table 6 here - 

Table 6 also shows the results for Step 2, with the inclusion of both resilience 

measures caused a statistically significant change in R
2
 for all outcomes (quality-of-life, ΔR = 

.08, p < .001; health rating, ΔR = .07, p < .001). Higher scores on the DRSS-Health 

engineering scale accounted for unique variance in higher levels of the quality-of-life 

descriptive system and higher self-ratings for good health. 
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Marriage Study. Table 7 shows the results of the multiple regression for 

commitment to marriage. In Step 1, sex, age, income, educational level, length of relationship 

and personality demonstrated statistical significance in predicting each type of marriage 

outcome (intent to persist, F [10,178] = 2.06, r = .32, r
2
 = .10, adj r

2
 = .05, p = .030; 

attachment, F [10,178] = 1.46, r = .28, r
2
 = .08, adj r

2
 = .02, p = .158; long-term orientation, 

F [10,178] = 1.94, r = .31, r
2
 = .10, adj r

2
 = .05, p = .043). Lower levels of education 

accounted for unique variance in intent to persist and attachment, while no single variable 

accounted for unique variance in long-term orientation. 

- Insert Table 7 here - 

 Table 7 also shows the results for Step 2, with the inclusion of the resilience 

measures caused a statistically significant change in R
2
 for all aspects of marriage 

commitment (intent to persist, ΔR = .14, p < .001; attachment, ΔR = .10, p = .002; long-term 

orientation, ΔR = .14, p < .001). In terms of trait resilience, lower levels of adaptive capacity 

resilience traits predicted higher attachment commitment. In terms of the DRSS-Marriage 

scales, higher scores on the DRSS-Marriage engineering scale accounted for unique variance 

in higher levels of all three marriage commitment variables. In addition, higher scores on the 

DRSS-Marriage adaptive capacity scale accounted for unique variance in higher levels of 

long-term orientation in marriage. 

Friendship Study. Table 8 shows the results of the multiple regression for social 

isolation outcomes. In Step 1, sex, age, income, educational level and personality 

demonstrated statistical significance in predicting levels of social isolation (F [9,163] = 

21.14, r = .73, r
2
 = .54, adj r

2
 = .51, p < .001). Being female, higher extraversion, 

agreeableness, conscientiousness and emotional stability, accounted for unique variance in 

lower levels of social isolation. 

- Insert Table 8 here - 
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Table 8 also shows the results for Step 2, with the inclusion of the resilience measures 

caused a statistically significant change in R
2
 for social isolation (ΔR = .08, p < .001). Higher 

levels of ecological resilience traits accounted for unique variance in lower levels of social 

isolation. Therefore, none of the DRSS-Friendship scales accounted for unique variance in 

level of social isolation. 

Education Study. Table 9 shows the results of the multiple regression for university 

student engagement outcomes. In Step 1, sex, age and personality demonstrated statistical 

significance in predicting each type of educational engagement (behavioural educational 

engagement, F [7,203] = 10.03, r = .51, r
2
 = .26, adj r

2
 = .23, p < .001; emotional educational 

engagement, F [7,203] = 8.28, r = .47, r
2
 = .22, adj r

2
 = .20, p < .001; cognitive educational 

engagement, F [7,203] = 7.76, r = .46, r
2
 = .21, adj r

2
 = .18, p < .001). Higher agreeableness, 

conscientiousness and openness to experience accounted for unique variance in higher levels 

of behavioural engagement. Higher conscientiousness and openness to experience accounted 

for unique variance in emotional and cognitive engagement in education.  

- Insert Table 9 here - 

Table 9 also shows the results for Step 2, with the inclusion of both resilience 

measures caused a statistically significant change in R
2
 for all aspects of engagement 

(behavioural educational engagement, ΔR = .14, p < .001; emotional educational engagement, 

ΔR = .12, p < .001; cognitive educational engagement, ΔR = .07, p < .001). In terms of 

general resilience, higher levels of adaptive capacity predicted lower emotional educational 

engagement. In terms of the DRSS-Education scales, higher scores on the DRSS-Education 

ecological scales accounted for unique variance in higher levels of behavioural and emotional 

educational engagement. Higher scores on the DRSS-Education adaptive capacity scales 

accounted for unique variance in higher levels of emotional engagement. However, none of 
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the scales from either resilience measure accounted for unique variance in cognitive 

engagement. 

Discussion 

Our findings generally confirm the assessment of three resilience systems at a domain-

specific level that reflect Holling’s ecological systems model of resilience, comprising 

engineering, ecological and adaptive capacity resilience (Holling, 1973, 2006). The evidence 

for this is first demonstrated by the DRSS scales demonstrating acceptable reliability and a 

three-factor structure across the work, health, marriage, friendship, and education domains. 

Even though a proposed bi-factor model showed improved fit for the DRSS-Health and -

Marriage (ΔCFI > .01; Cheung & Rensvold, 2002), the group factors in this model still 

account for most variance in the model. These findings suggest support for a three-factor 

structure for each version of the DRSS.  

The findings demonstrate how domain-specific engineering, ecological, and adaptive 

capacity resilience incrementally predicted several positive life outcomes across work, health, 

marriage, and education (but not friendship and social isolation), while controlling for sex, 

age, personality, cognitive ability (when appropriate), general trait resilience, and context-

specific variables (when appropriate). To summarise, the domain-specific engineering 

resilience predicts improved quality-of-life scores following the onset of illness (DRSS-

Health) and marriage commitment (DRSS-Marriage) outcomes. The domain-specific 

ecological resilience dimension predicts improved work outcomes (DRSS-Work) and two of 

the three educational (behavioural and emotional educational engagement) outcomes (DRSS-

Education). Adaptive capacity resilience predicts three aspects (satisfaction, lower 

exhaustion, and lower cynicism) of work outcomes (DRSS-Work) and long-term orientation 

in marriage (DRSS-Marriage) outcomes.  
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There is a pattern among these associations that suggest that specific types of 

resilience might be important for specific types of situations. Where disturbances relate to the 

maintenance of an established system (e.g. one’s health or marriage), and in which there may 

be unknown and unexpected threats to that system (e.g. becoming ill, or having an argument), 

then engineering resilience (the speed and ease of the system to recover to a stable 

equilibrium) is most important. Where disturbances relate to a system that needs to be 

sustainable and propelled by set goals (i.e. work or education), and in which the system’s 

ability to present and future goals is under threat (e.g. meeting job roles and targets, getting a 

degree), ecological resilience (the ability to absorb disturbance, maintain stability, and make 

changes to improve functioning) is most important. Finally, where disturbances may 

represent a crisis (such as burnout or cynicism in work, or no longer thinking of a marriage as 

long term), and in which the retention of the system is under threat (e.g. the system breaking 

down), adaptive capacity resilience (a preference for new processes and change so one 

naturally adapts to disturbance) is important. 

These distinctions create a series of hypotheses that suggests engineering, ecological 

and adaptive capacity resilience map onto specific system contexts; i.e. maintenance 

(engineering), sustainability (ecological), and retention (adaptive capacity) of systems under 

disturbance. The mapping of the resilience and systems contexts in this way is consistent with 

theoretical descriptions of resilient systems and offers an intuitive way to apply these ideas 

and take them forward. For example, it is not new to learn that recovering quickly from an 

argument may be a predictor of a successful marriage (e.g. Selcuk, Stanton, Slatcher, & Ong, 

2017), or that being able to maintain stability in a difficult job leads to successful work 

outcomes (e.g. Mortensen, 2014), or that being able to introduce new things to incorporate 

into a work role or marriage may prevent disillusionment with that job or relationship (e.g. 

Nieß & Zacher, 2015). What is new is that no previous study has suggested a link between 



THE DOMAIN-SPECIFIC RESILIENT SYSTEMS SCALES 25 
 

these observations across domains, linking it to specific resilient behaviours. Nonetheless, the 

ecological systems theory of resilience has been successfully applied to simply describing 

resilience in human psychology at a trait level (Maltby et al., 2015). The current findings 

extend this approach, emphasising how human resilience might be well understood in 

everyday domains such as work, marriage, or health, aligned with biological, ecological, and 

social systems literature. 

The contrast between maintaining, sustaining, and retaining systems may also explain 

why none of the DRSS-Friendship scales predicted unique variance in social isolation. This 

study focused on resilience around friendships, and it may be that friendships do not 

represent an easily identifiable system to be maintained, sustained, or retained, such as a 

marriage or a job. For example, there is arguably greater flexibility in friendships (e.g. exiting 

or make choices around a friendship) than in employment, a marriage, or an education 

course, or to avoid an illness. It may be that EEA resilience is an important outcome in 

friendships when friendships are an easily identifiable system; for example, when friendship 

are at a premium to the individual maintenance (for example, someone who relies on friends 

as their only mean of social support), or when an individual is asked about a ‘best’ friend. 

These are situations where there may be more benefits for the individual when those 

friendship(s) are maintained, sustained, or retained. A further consideration is that social 

isolation may not have been the best outcome measure for assessing the value of resilience in 

friendships, with friendship quality or length perhaps being better outcome indicators. 

Notwithstanding, the findings suggest that resilience in friendships does not account for 

unique variance in social isolation.  

The finding that domain-specific resilience measures predict a range of outcome 

domains, whilst controlling for sex, age, personality and proxies for intelligence, and 

simultaneously for trait resilience, suggests that translating the ecological systems model of 
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resilience into measuring resilience at domain levels has a great degree of professional 

efficacy. In terms of future research, the studies described here present a number of scales, a 

general trait measure, and five domain-specific scales that could be employed across a 

number of psychological literatures. We also envisage that the template we have provided for 

the domain-specific scales could easily be adapted for other domains in which resilience has 

been considered, such as home, school, disability, specific illnesses and older age (Alschuler, 

Kratz, & Ehde, 2016; Manning, Carr, & Kail, 2016; Mechling, 2016; Sandoval-Hernández & 

Białowolski, 2016). 

There are two considerations to the current findings. First, our theorising that EEA 

resilience within domain-specific situations map into processes that maintain, sustain, and 

retain systems is a post-hoc formulation. A real test would be to make a-priori statements 

regarding each of the domains and link engineering, ecological and adaptive capacity to 

specific processes in the domains that more accurately define processes that maintain (e.g. 

use of recovery strategies), sustain (focus on goal-orientated behaviour), or retain (ability to 

not experience crisis points) systems. This could be examined using finer grained outcomes 

in the domains identified here; for example, better indicators of work outcomes representing 

maintenance (e.g. working with established teams and projects), sustainability (e.g. reaching 

targets) or retention (e.g. long-term absence and sickness) of systems. Alternatively, it may 

best to test the theory by making predictions using the distinction between maintaining, 

sustaining, and retaining systems within other domains; for example, finances. Second, the 

studies herein only consider resilience at one-time point. Though this is a weakness in terms 

of attributing the contributing effects of resilience to particular outcomes over time (though 

previous studies have confirmed this in terms of resilience predicting better mental health 

[Maltby et al., 2015]), and of drawing any causal inferences, it is important, given the focus 

of the nomothetic tradition of personality research (e.g. Allport, 1937; Costa, McCrae, & 
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Odessa, 1992) of first conceptualising traits within an adaptive landscape (Buss, 1991). That 

is, we first fully describe how these resilience traits are mapped (i) in terms of their influence 

among a number of important domain-specific levels, and (ii) relative to a number of the 

main individual difference constructs, such as sex, age, personality and intelligence. The 

current evidence suggests that the ecological systems model of resilience, as measured by the 

DRSS, has relevance to human psychology.  

In summary, the current findings suggest the identification of five three-factor 

resilience scales, which can be shown to be related to a number of positive outcomes across a 

number of life domains. The findings also suggest a distinction between the different aspects 

of resilience in terms of the types of outcomes they predict, and the systems they might be 

described therein. Engineering resilience may contribute most to life domains where an 

established system needs to be maintained (e.g. one’s health or marriage). Ecological 

resilience may contribute most to life domains where the system needs sustainability in terms 

of present and future goal orientation (e.g. one’s work or education). Adaptive capacity may 

contribute most to life domains where the system needs to retained, preventing it from 

reaching a crisis state. Together these findings suggest that EEA resilience may merit serious 

consideration – alongside other variables relevant to clinical and applied psychology, such as 

personality and intelligence – in attempts to understand positive adaptation across several life 

domains.  

 

  



THE DOMAIN-SPECIFIC RESILIENT SYSTEMS SCALES 28 
 

References 

Adams, K. B., Sanders, S., & Auth, E. A. (2004). Loneliness and depression in independent 

living retirement communities: risk and resilience factors. Aging & Mental Health, 8(6), 

475–485. https://doi.org/10.1080/13607860410001725054 

Ai, H., & Hu, J. (2016). Psychological resilience moderates the impact of social support on 

loneliness of &quot;left-behind&quot; children. Journal of Health Psychology, 21(6), 

1066–1073. https://doi.org/10.1177/1359105314544992 

Allport, G. W. (1937). Personality: A psychological interpretation. New York: Holt, 

Rinehart, & Winston. 

Almquist, Y. M. (2012). Childhood friendships and adult health: findings from the Aberdeen 

Children of the 1950s Cohort study. The European Journal of Public Health, 22(3), 

378–383. https://doi.org/10.1093/eurpub/ckr045 

Alschuler, K. N., Kratz, A. L., & Ehde, D. M. (2016). Resilience and vulnerability in 

individuals with chronic pain and physical disability. Rehabilitation Psychology, 61(1), 

7–18. https://doi.org/10.1037/rep0000055 

Andrews, F. M., & Withey, S. B. (1976). Social indicators of well-being: The development 

and measurement of perceptual indicators. New York: Plenum. 

Barrett, P. (2007). Structural equation modelling: Adjudging model fit. Personality and 

Individual Differences, 42(5), 815–824. https://doi.org/10.1016/j.paid.2006.09.018 

Bartone, P. T., Ursano, R. J., Wright, K. M., & Ingraham, L. H. (1989). The impact of a 

military air disaster on the health of assistance workers. A prospective study. The 

Journal of Nervous and Mental Disease, 177(6), 317–328. 

https://doi.org/10.1097/00005053-198906000-00001 

Bauer, E.-M. (2009). Top Executives’ Work Relationship and Work-Family Balance. 

Wiesbaden: Springer Gabler. 



THE DOMAIN-SPECIFIC RESILIENT SYSTEMS SCALES 29 
 

Bertua, C., Anderson, N., & Salgado, J. F. (2005). The predictive validity of cognitive ability 

tests: A UK meta-analysis. Journal of Occupational and Organizational Psychology, 

78(3), 387–409. https://doi.org/10.1348/096317905X26994 

Block, J., & Kremen, A. M. (1996). IQ and ego-resiliency: conceptual and empirical 

connections and separateness. Journal of Personality and Social Psychology, 70(2), 

349–61. https://doi.org/10.1037/0022-3514.70.2.349 

Booth, L. M. (2009). Commitment communication and length of marriage: Scratching the 

seven-year itch. Proceedings of the 5th Annual GRASP Symposium, Wichita State 

University. 

Browne, M. W., & Cudeck, R. (1993). Alternative ways of assessing model fit. In K. A. 

Bollen & J. S. Long (Eds.), Testing structural equation models. (p. 136–162.). Newbury 

Park, CA: Sage. 

Buss, D. M. (1991). Evolutionary personality psychology. Annual Review of Psychology, 42, 

459–491. https://doi.org/10.1146/annurev.psych.42.1.459 

Capron, A. M. (2015). Are There Public Health Domains in “Domain-Specific” Health 

Nudging? The American Journal of Bioethics, 15(10), 47–49. 

https://doi.org/10.1080/15265161.2015.1075789 

Cheung, G. W., & Rensvold, R. B. (2002). Evaluating goodness-of-fit indexes for testing 

measurement invariance. Structural Equation Modeling, 9(2), 233–255. 

https://doi.org/10.1207/S15328007SEM0902_5 

Christenson, S., Reschly, A. L., & Wylie, C. (2012). Handbook of Research on Student 

Engagement. New York: Springer Science Business Media. 

Connor, K. M., & Davidson, J. R. T. (2003). Development of a new resilience scale: the 

Connor-Davidson Resilience Scale (CD-RISC). Depression and Anxiety, 18(2), 76–82. 

https://doi.org/10.1002/da.10113 



THE DOMAIN-SPECIFIC RESILIENT SYSTEMS SCALES 30 
 

Costa, P. T., McCrae, R. R., & Odessa, F. L. (1992). Revised Inventory (NEO-PI-R) and 

Inventory (NEO-FFI) professional manual. Lutz, Florida: Psychological Assessment 

Resources. 

Cotton, D. R., Nash, T., & Kneale, P. (2017). Supporting the retention of non-traditional 

students in Higher Education using a resilience framework. European Educational 

Research Journal, 16(1), 62–79. https://doi.org/10.1177/1474904116652629 

EU-OSHA. (2014). Calculating the cost of work-related stress and psychosocial risks. 

Www.Healthy-Workplaces.Eu. Luxembourg. https://doi.org/10.2802/20493 

Fineblit, S., Selci, E., Loewen, H., Ellis, M., & Russell, K. (2016). Health-Related Quality of 

Life after Pediatric Mild Traumatic Brain Injury/Concussion: A Systematic Review. 

Journal of Neurotrauma, 33(17), 1561–1568. https://doi.org/10.1089/neu.2015.4292 

Franck, L., Molyneux, N., & Parkinson, L. (2016). Systematic review of interventions 

addressing social isolation and depression in aged care clients. Quality of Life Research, 

25(6), 1395–1407. https://doi.org/10.1007/s11136-015-1197-y 

Frisby, B. N., Booth-Butterfield, M., Dillow, M. R., Martin, M. M., & Weber, K. D. (2012). 

Face and resilience in divorce. Journal of Social and Personal Relationships, 29(6), 

715–735. https://doi.org/10.1177/0265407512443452 

Gorsuch, R. L., & Hillsdale, N. J. (1983). Factor Analysis (2nd ed.). New Jersey: Lawrence 

Erlbaum Associates. 

Gosling, S. D., Rentfrow, P. J., & Swann, W. B. (2003). A very brief measure of the Big-Five 

personality domains. Journal of Research in Personality, 37(6), 504–528. 

https://doi.org/10.1016/S0092-6566(03)00046-1 

Graber, R., Turner, R., & Madill, A. (2016). Best friends and better coping: Facilitating 

psychological resilience through boys’ and girls’ closest friendships. British Journal of 

Psychology, 107(2), 338–358. https://doi.org/10.1111/bjop.12135 



THE DOMAIN-SPECIFIC RESILIENT SYSTEMS SCALES 31 
 

Guo, J.-B., Chen, B.-L., Lu, Y.-M., Zhang, W.-Y., Zhu, Z.-J., Yang, Y.-J., & Zhu, Y. (2016). 

Tai Chi for improving cardiopulmonary function and quality of life in patients with 

chronic obstructive pulmonary disease: a systematic review and meta-analysis. Clinical 

Rehabilitation, 30(8), 750–764. https://doi.org/10.1177/0269215515604903 

Hagger, M. S. (2009). Personality, individual differences, stress and health. Stress and 

Health, 25(5), 381–386. https://doi.org/10.1002/smi.1294 

Hakulinen, C., Hintsanen, M., Munafò, M. R., Virtanen, M., Kivimäki, M., Batty, G. D., & 

Jokela, M. (2015). Personality and smoking: individual-participant meta-analysis of nine 

cohort studies. Addiction, 110(11), 1844–1852. https://doi.org/10.1111/add.13079 

Hawthorne, G., & Griffith, P. (2000). The Friendship Scale: Development and Properties. 

Victoria, Australia. 

Helms, H. M., Crouter, A. C., & McHale, S. M. (2003). Marital Quality and Spouses’ 

Marriage Work With Close Friends and Each Other. Journal of Marriage and Family, 

65(4), 963–977. https://doi.org/10.1111/j.1741-3737.2003.00963.x 

Hennink, M. M. (2014). Focus group discussions. Oxford: Oxford University Press. 

Holling, C. S. (1973). Resilience and stability of ecological systems. Annual Review of 

Ecological Systems, 4, 1–23. https://doi.org/10.1146/annurev.es.04.110173.000245 

Holling, C. S. (1978). Adaptive environmental assessment and management. Wiley 

International Series on Applied Systems Analysis (Vol. 3). Chichester: Wiley. 

Holling, C. S. (2006). Engineering Resilience versus Ecological Resilience. In P. Schulze 

(Ed.), Engineering within Ecological Constraints (pp. 31–44). Washington, D.C.: The 

National Academies Press. 

Holt-Lunstad, J., Smith, T. B., Baker, M., Harris, T., & Stephenson, D. (2015). Loneliness 

and Social Isolation as Risk Factors for Mortality: A Meta-Analytic Review. 

Perspectives on Psychological Science, 10(2), 227–237. 



THE DOMAIN-SPECIFIC RESILIENT SYSTEMS SCALES 32 
 

https://doi.org/10.1177/1745691614568352 

Hu, L., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure 

analysis: Conventional criteria versus new alternatives. Structural Equation Modeling: A 

Multidisciplinary Journal, 6(1), 1–55. https://doi.org/10.1080/10705519909540118 

Johnson, J., Wood, A. M., Gooding, P., Taylor, P. J., & Tarrier, N. (2011). Resilience to 

suicidality: The buffering hypothesis. Clinical Psychology Review, 31(4), 563–591. 

https://doi.org/10.1016/j.cpr.2010.12.007 

Jokela, M., Singh-Manoux, A., Ferrie, J. E., Gimeno, D., Akbaraly, T. N., Shipley, M. J., … 

Kivimäki, M. (2010). The association of cognitive performance with mental health and 

physical functioning strengthens with age: the Whitehall II cohort study. Psychological 

Medicine, 40(5), 837–45. https://doi.org/10.1017/S0033291709991024 

Judge, T. A., Heller, D., & Mount, M. K. (2002). Five-factor model of personality and job 

satisfaction: a meta-analysis. The Journal of Applied Psychology, 87(3), 530–41. 

Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/12090610 

Kaufman, S. B., Reynolds, M. R., Liu, X., Kaufman, A. S., & McGrew, K. S. (2012). Are 

cognitive g and academic achievement g one and the same g? An exploration on the 

Woodcock–Johnson and Kaufman tests. Intelligence, 40(2), 123–138. 

https://doi.org/10.1016/j.intell.2012.01.009 

Kaya, H., & Yurtseven, C. (2016). Can marriage be bad for health? Evidence from Turkey. 

Economics & Sociology, 9(1), 162–172. 

Kline, P. (1999). The handbook of psychological testing. London: Routledge. 

Kline, R. B. (2005). Principles and practice of structural equation modeling (2nd ed.). New 

York: Guilford Press. 

Kojima, G., Iliffe, S., Jivraj, S., & Walters, K. (2016). Association between frailty and quality 

of life among community-dwelling older people: a systematic review and meta-analysis. 



THE DOMAIN-SPECIFIC RESILIENT SYSTEMS SCALES 33 
 

Journal of Epidemiology and Community Health, 70(7), 716–721. 

https://doi.org/10.1136/jech-2015-206717 

Kutner, M. H., Nachtsheim, C., Neter, J., & Li, W. (2004). Applied linear statistical models. 

New York: McGraw-Hill/Irwin. 

Lester, D. (1996). The impact of unemployment on marriage and divorce. Journal of Divorce 

& Remarriage, 25(3–4), 151–3. https://doi.org/10.1300/J087v25n03_09 

Lim, S., & Raymo, J. M. (2016). Marriage and Women’s Health in Japan. Journal of 

Marriage and Family, 78(3), 780–796. https://doi.org/10.1111/jomf.12298 

Luthar, S. S., Crossman, E. J., Small, P. J., Luthar, S. S., Crossman, E. J., & Small, P. J. 

(2015). Resilience and Adversity. In Handbook of Child Psychology and Developmental 

Science (pp. 1–40). Hoboken, NJ, USA: John Wiley & Sons, Inc. 

https://doi.org/10.1002/9781118963418.childpsy307 

Maltby, J., Day, L., & Hall, S. (2015). Refining Trait Resilience: Identifying Engineering, 

Ecological, and Adaptive Facets from Extant Measures of Resilience. PloS One, 10(7), 

e0131826. https://doi.org/10.1371/journal.pone.0131826 

Maltby, J., Day, L., & Macaskill, A. (2013). An Introduction to Psychometric Testing. In J. 

Maltby, L. Day, & A. Macaskill (Eds.), Personality, Individual Differences, and 

Intelligence (3rd ed., pp. 631–670). Harlow: Pearson Education. 

Maltby, J., Day, L., Zemojtel-Piotrowska, M., Piotrowski, J., Hitokoto, H., Baran, T., … 

Flowe, H. D. (2016). An ecological systems model of trait resilience: Cross-cultural and 

clinical relevance. Personality and Individual Differences, 98, 96–101. 

https://doi.org/10.1016/j.paid.2016.03.100 

Manning, L. K., Carr, D. C., & Kail, B. L. (2016). Do Higher Levels of Resilience Buffer the 

Deleterious Impact of Chronic Illness on Disability in Later Life? The Gerontologist, 

56(3), 514–524. https://doi.org/10.1093/geront/gnu068 



THE DOMAIN-SPECIFIC RESILIENT SYSTEMS SCALES 34 
 

Maroco, J., Maroco, A. L., Campos, J. A. D. B., Fredricks, J. A., Bakker, A., Schaufeli, W., 

… Kinzie, J. (2016). University student’s engagement: development of the University 

Student Engagement Inventory (USEI). Psicologia: Reflexão E Crítica, 29(1), 21. 

https://doi.org/10.1186/s41155-016-0042-8 

Matheson, C., Robertson, H. D., Elliott, A. M., Iversen, L., & Murchie, P. (2016). Resilience 

of primary healthcare professionals working in challenging environments: a focus group 

study. The British Journal of General Practice : The Journal of the Royal College of 

General Practitioners, 66(648), e507-15. https://doi.org/10.3399/bjgp16X685285 

McKee-Ryan, F., Song, Z., Wanberg, C. R., & Kinicki, A. J. (2005). Psychological and 

Physical Well-Being During Unemployment: A Meta-Analytic Study. Journal of 

Applied Psychology, 90(1), 53–76. https://doi.org/10.1037/0021-9010.90.1.53 

Mechling, B. (2016). From Shadows to Hope: Shared Experiences of Emerging Adults Who 

Grew Up with a Depressed Parent in the Home. Issues in Mental Health Nursing, 37(4), 

211–218. https://doi.org/10.3109/01612840.2016.1140252 

Meneghel, I., Borgogni, L., Miraglia, M., Salanova, M., & Martínez, I. M. (2016). From 

social context and resilience to performance through job satisfaction: A multilevel study 

over time. Human Relations, 69(11), 2047–2067. 

https://doi.org/10.1177/0018726716631808 

Messick, S. (1995). Validity of psychological assessment: Validation of inferences from 

persons’ responses and performances as scientific inquiry into score meaning. American 

Psychologist, 50(9), 741–749. https://doi.org/10.1037/0003-066X.50.9.741 

Moreira, J. M., Bouissou Morais Soares, C. M., Teixeira, A. L., Simões e Silva, A. C., & 

Kummer, A. M. (2015). Anxiety, depression, resilience and quality of life in children 

and adolescents with pre-dialysis chronic kidney disease. Pediatric Nephrology, 30(12), 

2153–2162. https://doi.org/10.1007/s00467-015-3159-6 



THE DOMAIN-SPECIFIC RESILIENT SYSTEMS SCALES 35 
 

Mortensen, R. (2014). Anxiety, Work, and Coping. The Psychologist-Manager Journal, 

17(3), 178–181. https://doi.org/10.1037/mgr0000020 

Naglieri, J. A., & Bornstein, B. T. (2003). Intelligence and Achievement: Just how Correlated 

are they? Journal of Psychoeducational Assessment, 21(3), 244–260. 

https://doi.org/10.1177/073428290302100302 

National Institute for Health and Care Excellence. (2009). Depression in adults: recognition 

and management | Guidance and guidelines | NICE. Manchester: National Institute for 

Health and Care Excellence. Retrieved from https://www.nice.org.uk/guidance/cg90 

National Institute for Health and Care Excellence. (2015). Falls in older people. Manchester. 

Retrieved from https://www.nice.org.uk/guidance/qs86 

National Institute for Health and Care Excellence. (2017). Parkinson ’s disease in adults’s 

disease in adults. Manchester. Retrieved from https://www.nice.org.uk/guidance/ng71/ 

Neff, L. A., & Broady, E. F. (2011). Stress resilience in early marriage: Can practice make 

perfect? Journal of Personality and Social Psychology, 101(5), 1050–1067. 

https://doi.org/10.1037/a0023809 

Nieß, C., & Zacher, H. (2015). Openness to experience as a predictor and outcome of upward 

job changes into managerial and professional positions. PloS One, 10(6), e0131115. 

https://doi.org/10.1371/journal.pone.0131115 

Norman, B. C., Jackson, J. C., Graves, J. A., Girard, T. D., Pandharipande, P. P., Brummel, 

N. E., … Ely, E. W. (2016). Employment Outcomes After Critical Illness. Critical Care 

Medicine, 44(11), 2003–2009. https://doi.org/10.1097/CCM.0000000000001849 

Nunnally, J. C. (1978). Psychometric Theory (2nd ed.). New York: McGraw-Hill. 

Oswald, F. L., McAbee, S. T., Redick, T. S., & Hambrick, D. Z. (2015). The development of 

a short domain-general measure of working memory capacity. Behavior Research 

Methods, 47(4), 1343–55. https://doi.org/10.3758/s13428-014-0543-2 



THE DOMAIN-SPECIFIC RESILIENT SYSTEMS SCALES 36 
 

Pangallo, A., Zibarras, L., & Lewis, R. (2015). Resilience Through the Lens of 

Interactionism: A Systematic Review, 27(1), 1–20. https://doi.org/10.1037/pas0000024 

Poropat, A. E. (2009). A meta-analysis of the five-factor model of personality and academic 

performance. Psychological Bulletin, 135(2), 322–38. https://doi.org/10.1037/a0014996 

Rentsch, J. R., & Steel, R. P. (1992). Construct and concurrent validation of the Andrews and 

Withey Job Satisfaction. Educational and Psychological Measurement, 52, 357–367. 

Rodríguez-Fernández, A., Ramos-Díaz, E., Ros, I., Fernández-Zabala, A., & Revuelta, L. 

(2015). Resilience and school engagement by gender and education level in secondary 

education. Aula Abierta, 44(2), 1–6. https://doi.org/10.1016/j.aula.2015.09.001 

Rosenberg, A. R., Syrjala, K. L., Martin, P. J., Flowers, M. E., Carpenter, P. A., Salit, R. B., 

… Lee, S. J. (2015). Resilience, health, and quality of life among long-term survivors of 

hematopoietic cell transplantation. Cancer, 121(23), 4250–4257. 

https://doi.org/10.1002/cncr.29651 

Rusbult, C. E., Kumashiro, M., Kubacka, K. E., & Finkel, E. J. (2009). “The part of me that 

you bring out”: ideal similarity and the Michelangelo phenomenon. Journal of 

Personality and Social Psychology, 96(1), 61–82. 

Rusbult, C. E., Martz, J. M., & Agnew, C. R. (1998). The investment model scale: Measuring 

commitment level, satisfaction level, quality of alternatives, and investment size. 

Personal Relationships, 5, 357–391. 

Rutter, M. (2013). Annual Research Review: Resilience--clinical implications. Journal of 

Child Psychology and Psychiatry, and Allied Disciplines, 54(4), 474–87. 

https://doi.org/10.1111/j.1469-7610.2012.02615.x 

Sandoval-Hernández, A., & Białowolski, P. (2016). Factors and conditions promoting 

academic resilience: a TIMSS-based analysis of five Asian education systems. Asia 

Pacific Education Review, 17(3), 511–520. https://doi.org/10.1007/s12564-016-9447-4 



THE DOMAIN-SPECIFIC RESILIENT SYSTEMS SCALES 37 
 

Schaufeli, W. B., Leiter, M. P., Maslach, C., & Jackson, S. E. (1996). The MBI-General 

Survey. In C. Maslach, E. Jackson, & P. Leiter (Eds.), Maslach Burnout Inventory 

manual (3rd ed., pp. 22–26). Palo Alto: Consulting Psychologists Press. 

Selcuk, E., Stanton, S. C. E., Slatcher, R. B., & Ong, A. D. (2017). Perceived Partner 

Responsiveness Predicts Better Sleep Quality Through Lower Anxiety. Social 

Psychological and Personality Science, 8(1), 83–92. 

https://doi.org/10.1177/1948550616662128 

Smart, C. (2007). Same sex couples and marriage: negotiating relational landscapes with 

families and friends. The Sociological Review, 55(4), 671–686. 

https://doi.org/10.1111/j.1467-954X.2007.00747.x 

Smith, B. W., Dalen, J., Wiggins, K., Tooley, E., Christopher, P., & Bernard, J. (2008). The 

brief resilience scale: assessing the ability to bounce back. International Journal of 

Behavioral Medicine, 15(3), 194–200. https://doi.org/10.1080/10705500802222972 

Smith, G. T., Fischer, S., & Fister, S. M. (2003). Incremental Validity Principles in Test 

Construction. Psychological Assessment, 15(4), 467–477. https://doi.org/10.1037/1040-

3590.15.4.467 

Smith, N. B., Mota, N., Tsai, J., Monteith, L., Harpaz-Rotem, I., Southwick, S. M., & 

Pietrzak, R. H. (2016). Nature and determinants of suicidal ideation among U.S. 

veterans: Results from the national health and resilience in veterans study. Journal of 

Affective Disorders, 197, 66–73. https://doi.org/10.1016/j.jad.2016.02.069 

South, R., Jones, F. W., Creith, E., & Simonds, L. M. (2015). Understanding the concept of 

resilience in relation to looked after children: A Delphi survey of perceptions from 

education, social care and foster care. Clinical Child Psychology and Psychiatry, 21(2), 

178–192. https://doi.org/10.1177/1359104515577485 

Spelke, E. S., & Kinzler, K. D. (2007). Core knowledge. Developmental Science, 10(1), 89–



THE DOMAIN-SPECIFIC RESILIENT SYSTEMS SCALES 38 
 

96. https://doi.org/10.1111/j.1467-7687.2007.00569.x 

Spielberger, C., Vagg, P., & Wasala, C. (2003). Occupational stress: Job pressures and lack 

of support. In J. C. Quick & L. E. Tetrick (Eds.), Handbook of occupational health 

psychology (pp. 185–200). Washington, D.C.: American Psycholiogical Association. 

Tabachnick, B. G., & Fidell, L. S. (2007). Using multivariate statistics. (5th ed.). New York: 

Pearson. 

Taylor, S. D., & Distelberg, B. (2016). Predicting Behavioral Health Outcomes Among Low-

Income Families: Testing a Socioecological Model of Family Resilience Determinants. 

Journal of Child and Family Studies, 25(9), 2797–2807. https://doi.org/10.1007/s10826-

016-0440-7 

The EuroQol Group. (1990). EuroQol - a new facility for the measurement of health-related 

quality of life. Health Policy, 16(3), 199–208. 

Treglown, L., Palaiou, K., Zarola, A., & Furnham, A. (2016). The Dark Side of Resilience 

and Burnout: A Moderation-Mediation Model. PLOS ONE, 11(6), e0156279. 

https://doi.org/10.1371/journal.pone.0156279 

Valtorta, N. K., Kanaan, M., Gilbody, S., Ronzi, S., & Hanratty, B. (2016). Loneliness and 

social isolation as risk factors for coronary heart disease and stroke: systematic review 

and meta-analysis of longitudinal observational studies. Heart, 102(13), 1009–1016. 

https://doi.org/10.1136/heartjnl-2015-308790 

van Hout, B., Janssen, M. F., Feng, Y.-S., Kohlmann, T., Busschbach, J., Golicki, D., … 

Pickard, A. S. (2012). Interim Scoring for the EQ-5D-5L: Mapping the EQ-5D-5L to 

EQ-5D-3L Value Sets. Value in Health, 15(5), 708–715. 

https://doi.org/10.1016/j.jval.2012.02.008 

Vancea, M., & Utzet, M. (2017). How unemployment and precarious employment affect the 

health of young people: A scoping study on social determinants. Scandinavian Journal 



THE DOMAIN-SPECIFIC RESILIENT SYSTEMS SCALES 39 
 

of Public Health, 45(1), 73–84. https://doi.org/10.1177/1403494816679555 

Vanderbilt-Adriance, E., & Shaw, D. S. (2008). Conceptualizing and re-evaluating resilience 

across levels of risk, time, and domains of competence. Clinical Child and Family 

Psychology Review, 11(1–2), 30–58. https://doi.org/10.1007/s10567-008-0031-2 

Vanhove, A. J., Herian, M. N., Perez, A. L. U., Harms, P. D., & Lester, P. B. (2016). Can 

resilience be developed at work? A meta-analytic review of resilience-building 

programme effectiveness. Journal of Occupational and Organizational Psychology, 

89(2), 278–307. https://doi.org/10.1111/joop.12123 

Wagnild, G. M., & Young, H. M. (1993). Development and psychometric evaluation of the 

Resilience Scale. Journal of Nursing Measurement, 1(2), 165–178. 

https://doi.org/10.1016/j.apnu.2010.05.001 

Wald, H. S. (2015). Professional Identity (Trans)Formation in Medical Education: Reflection, 

Relationship, Resilience. Academic Medicine, 90(June), 701–706. 

https://doi.org/10.1097/ACM.0000000000000731 

Walker, B., Holling, C. S., Carpenter, S. R., & Kinzig, A. (2004). Resilience, adaptability and 

transformability in social-ecological systems. Ecology and Society, 9(2), 5. Retrieved 

from http://www.ecologyandsociety.org/vol9/iss2/art5/ 

Windle, G., Bennett, K. M., & Noyes, J. (2011). A methodological review of resilience 

measurement scales. Health and Quality of Life Outcomes, 9, 8. 

https://doi.org/10.1186/1477-7525-9-8 

Zolkoski, S. M., Bullock, L. M., & Gable, R. A. (2016). Factors Associated With Student 

Resilience: Perspectives of Graduates of Alternative Education Programs. Preventing 

School Failure: Alternative Education for Children and Youth, 60(3), 231–243. 

https://doi.org/10.1080/1045988X.2015.1101677 

  



THE DOMAIN-SPECIFIC RESILIENT SYSTEMS SCALES 40 
 

Tables 

Table 1 

Demographic Data Relating to Ethnicity, Household Income, Highest Qualification, and 

Employment Status.  

Demographic Variable Frequency 

Ethnicity Caucasian (n =975) 

Black (n = 104) 

Asian (n = 92) 

Hispanic (n = 68) 

Arabic (n = 1) 

Other (n = 38) 

Annual Income $0 - $9,999 (n = 134) 

$10,000 - $19,999 (n = 176) 

$20,000 - $29,999 (n = 182) 

$30,000 - $39,999 (n = 201) 

$40,000 - $49,999 (n = 150) 

$50,000 - $59,999 (n = 147) 

$60,000 - $69,999 (n = 94) 

$70,000 - $79,999 (n = 72) 

$80,000 - $89,999 (n = 32) 

$90,000 - $99,999 (n = 35) 

More than $100,000 (n = 55) 

Highest Qualification No Qualification (n = 6) 

High School Diploma (n = 349) 

Associate Degree or Certificate (n = 254) 

Bachelor’s Degree (n = 510) 

Master’s Degree (n = 126) 

PhD or Advanced Professional Degree (n = 33) 

Employment Status Employed, working 40 or more hours per week (n = 741) 

Employed, working 1-39 or more hours per week (n = 

321) 

Not employed, looking for work (n = 78) 

Not employed, not looking for work (n = 82) 

Retired (n = 23) 

Disabled, not able to work (n = 33) 
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Table 2 

Confirmatory Factor Analysis Fit Statistics for the Different Models Proposed for the 

Domain-Specific Resilient Systems Scales across Five Domains. 

 x2 df p =< CMIN/DF CFI NNFI RMSEA SRMR 

Study/Sample Unidimensional 

Work  898.726 54 .001 16.643 .607 .520 .224 .177 

Health Treatment 1008.140 54 .001 18.669 .548 .448 .224 .171 

Marriage  754.582 54 .001 13.974 .529 .424 .263 .196 

Friends  658.045 54 .001 12.186 .651 .573 .255 .181 

Education  559.275 54 .001 10.357 .618 .533 .211 .168 

 Three-factor 

Work  141.778 51 .001 2.780 .958 .945 .076 .052 

Health Treatment 146.850 51 .001 2.879 .955 .941 .073 .054 

Marriage  177.810 51 .001 3.486 .915 .890 .115 .060 

Friends  123.802 51 .001 2.427 .958 .946 .091 .052 

Education  71.463 51 .001 1.401 .985 .980 .044 .044 

 Bifactor 

Work  109.755 42 .001 2.613 .968 .950 .072 .071 

Health Treatment 74.348 42 .002 1.770 .985 .976 .047 .028 

Marriage  120.761 42 .001 2.875 .947 .917 .100 .042 

Friends  99.716 42 .001 2.374 .967 .948 .089 .029 

Education  49.198 42 .207 1.130 .991 .995 .0290 .037 

Key: CMIN/DF = relative chi-square; CFI = Comparative Fit Index; NNFI = Non-normed Fit 

Index; RMSEA = Root Mean Square Error of Approximation; SRMR = Standardized Root 

Mean Square Residual
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Table 3 

Common Variance and Mean Loadings Accounted for by the General and Group Factors of the Domain-Specific Resilient Systems Scales across 

Five Life Domains. 

  General factor  Group factors 

  General resilience  Engineering Ecological Adaptive Capacity 

 

Study/Sample 

 Common 

variance 

   Mean 

loading 

 Common 

variance 

  Common  

variance 

   Common 

variance 

  Mean 

loading 

Work   38.7%  .86  .42  27.3% .93  7.5%  .81  26.5% .86  .67 

Health Treatment  43.5%  .86  .50  22.7% .88  9.2%  .82  24.6% .85  .56 

Marriage   44.4%  .84  .48  11.7% .93  14.7%  .77  29.2% .88  .53 

Friends   52.5%  .91  .61  19.4% .96  9.4%  .85  18.7% .88  .56 

Education   48.7%  .86  .52  9.0% .90  15.1%  .85  27.3% .85  .54 
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Table 4 

Adversity Scores of the Outcome Variables Across the Work, Health, Marriage, Friendship and Education Studies. 

Outcome Variable Minimum  

score  

Maximum  

score 

Criteria score for identifying adversity. % 

Work Study (n = 312) 

Low Job Satisfaction 1 35 Scores below midpoint of 20 15.1% .87 

Exhaustion 0 30 Scores above midpoint of 15 46.2% .86 

Cynicism 0 36 Scores above midpoint of 18 33.1% .89 

Low Professional Efficacy 0 25 Scores below midpoint of 15 32.4% .78 

Health Treatment Study (n = 354) 

EQ-D5L 5 21   .80 

  Mobility (EQ-D5L) 1 5 Moderate/severe/extreme problems 12.4% N/A 

  Self-care (EQ-D5L) 1 5 Moderate/severe/extreme problems 8.5% N/A 

  Activity (EQ-D5L) 1 5 Moderate/severe/extreme problems 13.8% N/A 

  Pain (EQ-D5L) 1 5 Moderate/severe/extreme problems 26.6% N/A 

  Anxiety/Depression (EQ-D5L) 1 5 Moderate/severe/extreme problems 29.7% N/A 
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Seriousness of Illness 1 5 Somewhat/a lot/extremely serious 46.9% N/A 

Recency of Illness 1 4 On-going or within last week 50.6% N/A 

Marriage Study (n = 189) 

Low intent to persist 1 45 Scores below midpoint of 25 6.9% .92 

Low attachment 1 45 Scores below midpoint of 25 8.5% .80 

Low long-term orientation 1 45 Scores below midpoint of 25 9.0% .88 

Friendship Study (n = 173) 

Social Isolation 1 25 Scores above midpoint of 15 22.0% .80 

Education Study (n = 211) 

Low cognitive engagement 1 35 Scores below midpoint of 20 4.3% .73 

Low behavioral engagement 1 35 Scores below midpoint of 20 2.8% .80 

Low affective engagement 1 35 Scores below midpoint of 20 10.0% .79 

 

Key: N/A = Not applicable.  
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Table 5 

Regression Analysis with Job Satisfaction, Exhaustion, Cynicism and Professional Efficacy Burnout Used as Dependent Variables, Sex, Age, 

Income, Education Level, Personality, Used as Predictor Variables in Step 1, and EEA Trait Resilience and DRSS-Work Scales Used as 

Predictor Variables in Step 2 

 Job satisfaction  Exhaustion 

Predictor variables B β t Sig  B β t Sig 

Step 1          

Sex .50 .05 .87 .386  .37 .03 .59 .558 

Age -.03 -.08 -1.41 .160  -.01 -.02 -.32 .753 

Income .32 .16 2.73 .007  -.18 -.08 -1.42 .156 

Educational level .09 .02 .35 .725  -.16 -.03 -.54 .591 

Extraversion .32 .21 3.84 .000  -.27 -.16 -3.00 .003 

Agreeableness .36 .16 2.73 .007  -.12 -.05 -.85 .394 

Conscientiousness .27 .13 2.20 .029  -.25 -.11 -1.81 .071 

Emotional stability .25 .14 2.19 .029  -.55 -.28 -4.49 .000 

Openness -.15 -.08 -1.41 .160  -.03 -.02 -.29 .772 

Step 2          

Engineering (EEA trait) -.16 -.10 -1.08 .281  .09 .05 .53 .599 

Ecological (EEA trait) -.27 -.14 -1.66 .098  .32 .15 1.66 .099 

Adaptive Capacity (EEA trait) -.20 -.14 -1.58 .116  .17 .11 1.14 .254 

Engineering (DRSS-Work) .37 .22 2.48 .014  -.30 -.17 -1.77 .077 
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Ecological (DRSS-Work) .76 .39 5.00 .000  -.54 -.26 -3.12 .002 

Adaptive Capacity (DRSS-Work) .33 .22 2.73 .007  -.32 -.19 -2.29 .023 

 Cynicism  Low professional efficacy 

 B β t Sig  B β t Sig 

Step 1          

Sex -1.28 -.09 -1.68 .093  -.99 -.10 -1.89 .059 

Age .01 .01 .18 .854  -.07 -.16 -3.12 .002 

Income -.10 -.04 -.65 .520  -.14 -.07 -1.33 .185 

Educational level -.05 -.01 -.13 .894  -.08 -.02 -.35 .728 

Extraversion -.38 -.19 -3.43 .001  -.19 -.13 -2.53 .012 

Agreeableness -.34 -.12 -1.96 .051  -.18 -.08 -1.50 .134 

Conscientiousness -.44 -.16 -2.70 .007  -.59 -.29 -5.17 .000 

Emotional stability -.46 -.19 -3.09 .002  -.18 -.10 -1.76 .080 

Openness .11 .04 .77 .441  -.08 -.04 -.80 .426 

Step 2          

Engineering (EEA trait) .24 .12 1.17 .243  .15 .10 1.20 .232 

Ecological (EEA trait) .16 .06 .73 .469  .06 .03 .39 .698 

Adaptive Capacity (EEA trait) .42 .22 2.40 .017  .16 .11 1.44 .150 

Engineering (DRSS-Work) -.35 -.16 -1.73 .085  -.39 -.25 -3.06 .002 

Ecological (DRSS-Work) -.71 -.28 -3.44 .001  -.78 -.42 -5.98 .000 

Adaptive Capacity (DRSS-Work) -.55 -.28 -3.34 .001  -.13 -.09 -1.21 .228 

Key: EEA = EEA Trait Resilience Scales; DRSS = Domain-Specific Resilient Systems Scales. 
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Table 6 

Regression Analysis with Quality-of-Life Descriptive System and Quality-of-Life Visual Analogue Scale Used as Dependent Variables, and Sex, 

Age, Income, Education Level, Personality, Recency of Illness and Seriousness of Illness Used as Predictor Variables in Step 1, and EEA Trait 

Resilience and DRSS-Health Scales Used as Predictor Variables in Step 2  

 Quality-of-life  

descriptive system 

 Health rating  

visual analogue 

Predictor variables B β t Sig  B β t Sig 

Step 1          

Sex -.29 -.04 -.93 .354  .92 .02 .50 .621 

Age -.02 -.05 -1.07 .284  -.03 -.02 -.37 .710 

Income -.11 -.03 -.71 .482  .89 .05 .94 .348 

Educational level -.12 -.09 -1.84 .066  .69 .10 1.85 .065 

Extraversion .03 .03 .52 .601  .04 .01 .14 .890 

Agreeableness -.09 -.07 -1.35 .177  .12 .02 .31 .753 

Conscientiousness -.13 -.10 -1.92 .056  .93 .12 2.27 .024 

Emotional stability -.21 -.18 -3.41 .001  .36 .06 1.01 .312 
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Openness -.02 -.02 -.30 .766  .21 .03 .57 .567 

Recency of illness .32 .13 2.62 .009  -2.62 -.18 -3.63 .000 

Seriousness of illness 1.17 .37 7.64 .000  -6.01 -.33 -6.62 .000 

Step 2          

Engineering (EEA trait) -.02 -.03 -.35 .725  .27 .05 .66 .512 

Ecological (EEA trait) -.14 -.11 -1.46 .144  .12 .02 .21 .835 

Adaptive Capacity (EEA trait) .11 .11 1.57 .119  -.38 -.07 -.94 .350 

Engineering (DRSS-Health) -.31 -.30 -4.66 .000  1.51 .26 3.82 .000 

Ecological (DRSS-Health) .04 .03 .43 .671  .56 .08 1.05 .294 

Adaptive Capacity (DRSS-Health) -.01 -.01 -.12 .902  -.08 -.01 -.20 .840 

Key: EEA  = EEA Trait Resilience Scales. DRSS = Domain-Specific Resilient Systems Scales. 
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Table 7 

Regression Analysis with Intent to Persist, Attachment and Long-term Orientation Commitment towards Marriage as Dependent Variables, and 

Sex, Age, Income, Education Level and Personality Used as Predictor Variables in Step 1, and EEA Trait Resilience and DRSS-Marriage Scales 

Used as Predictor Variables in Step 2 

 Intent to persist  Attachment  Long-term orientation 

Predictor variables B β t   Sig    B β t   Sig   B β t   Sig  

Step 1               

Sex -2.10 -.14 -1.79 .075  -1.38 -.09 -1.22 .225  .05 .01 .04 .967 

Age .03 .04 .38 .704  -.11 -.15 -1.44 .151  -.13 -.15 -1.51 .134 

Income -.09 -.03 -.36 .718  .05 .02 .21 .832  .17 .06 .65 .518 

Educational level -1.45 -.20 -2.61 .010  -1.21 -.17 -2.23 .027  -1.06 -.14 -1.78 .077 

Length of marriage .56 .10 1.05 .298  .63 .12 1.23 .221  .44 .07 .77 .444 

Extraversion .64 .14 1.78 .078  .45 .10 1.28 .203  .72 .15 1.88 .062 

Agreeableness -.14 -.03 -.44 .663  .18 .05 .58 .562  .15 .04 .46 .649 

Conscientiousness -.28 -.06 -.76 .448  -.25 -.05 -.70 .487  .01 .01 .01 .995 

Emotional stability .72 .13 1.60 .111  .40 .07 .92 .360  .93 .16 1.95 .053 



Assessing Ecological Resilient Systems Theory 50 

 

Openness .07 .02 .22 .829  -.03 -.01 -.09 .930  -.13 -.03 -.39 .697 

Step 2               

Engineering (EEA trait) -.35 -.15 -1.44 .151  -.45 -.20 -1.88 .062  -.45 -.18 -1.75 .082 

Ecological (EEA trait) .58 .20 1.82 .071  .57 .21 1.79 .075  .48 .16 1.41 .160 

Adaptive Capacity (EEA trait) -.39 -.18 -1.69 .093  -.47 -.23 -2.06 .041  -.31 -.14 -1.26 .209 

Engineering (DRSS-Marriage) .89 .35 3.42 .001  .79 .33 3.05 .003  .80 .30 2.90 .004 

Ecological (DRSS-Marriage) -.04 -.01 -.12 .904  -.18 -.06 -.53 .597  .31 .10 .86 .392 

Adaptive Capacity (DRSS-Marriage) .42 .20 1.84 .067  .33 .16 1.47 .144  .48 .21 1.99 .048 

Key: EEA  = EEA Trait Resilience Scales. DRSS = Domain-Specific Resilient Systems Scales. 
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Table 8 

Regression Analysis with Social Isolation Used as the Dependent Variable, and Sex, Age, 

Income, Education Level and Personality Used as Predictor Variables in Step 1, and EEA 

Trait Resilience and DRSS-Friendship Scales Used as Predictor Variables in Step 2 

 Social isolation 

Predictor Variables B β t   Sig  

Step 1     

Sex -1.28 -.14 -2.43 .016 

Age .02 .06 1.02 .312 

Income .10 .05 .80 .424 

Educational level -.19 -.04 -.73 .465 

Extraversion -.28 -.22 -3.63 .000 

Agreeableness -.22 -.13 -2.10 .037 

Conscientiousness -.25 -.15 -2.34 .020 

Emotional stability -.67 -.47 -6.59 .000 

Openness -.01 -.01 -.10 .919 

Step 2     

Engineering (EEA trait) -.09 -.08 -.86 .393 

Ecological (EEA trait) -.50 -.36 -3.45 .001 

Adaptive Capacity (EEA trait) .15 .11 1.28 .202 

Engineering (DRSS-Friendship) -.18 -.15 -1.90 .059 

Ecological (DRSS-Friendship) .16 .10 1.04 .301 

Adaptive Capacity (DRSS-Friendship) -.06 -.04 -.47 .637 

Key: EEA = EEA Trait Resilience Scales. DRSS = Domain-Specific Resilient Systems 

Scales.  
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Table 9 

Regression Analysis with Levels of Behavioral, Emotional and Cognitive Engagement in Education as the Dependent Variables, and Sex, Age 

and Personality Used as Predictor Variables in Step 1 and EEA Trait Resilience and DRSS-Education Scales Used as Predictor Variables in 

Step 2 

 Behavioral  Emotional  Cognitive 

Predictor variables B β t   Sig  B β t Sig  B β t Sig 

Step 1               

Sex .30 .03 .44 .661  1.00 .07 1.17 .246  .24 .02 .32 .751 

Age -.08 -.05 -.82 .413  .01 .01 .06 .954  -.06 -.04 -.56 .580 

Extraversion .06 .05 .73 .466  -.09 -.06 -.90 .368  -.12 -.09 -1.27 .207 

Agreeableness .33 .20 2.92 .004  .27 .13 1.89 .061  .13 .07 1.01 .316 

Conscientiousness .54 .34 5.34 .000  .50 .26 3.92 .000  .33 .19 2.89 .004 

Emotional stability .03 .02 .26 .796  .12 .07 .96 .338  .04 .03 .41 .682 

Openness .21 .14 2.09 .038  .49 .26 3.86 .000  .63 .38 5.57 .000 

Step 2               

Engineering (EEA trait) -.07 -.06 -.59 .559  -.12 -.08 -.76 .447  .06 .05 .42 .676 
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Ecological (EEA trait) .20 .12 1.21 .229  .38 .19 1.83 .069  .26 .15 1.37 .174 

Adaptive Capacity (EEA trait) -.09 -.08 -.74 .458  -.37 -.26 -2.43 .016  .11 .09 .83 .411 

Engineering (DRSS-Education) -.06 -.05 -.45 .654  .04 .02 .23 .822  -.04 -.03 -.25 .804 

Ecological (DRSS-Education) .62 .40 4.45 .000  .48 .25 2.66 .008  .29 .18 1.81 .072 

Adaptive Capacity (DRSS-Education) .04 .04 .37 .713  .36 .24 2.32 .021  .01 .01 .01 .991 

Key: EEA = EEA Trait Resilience Scales. DRSS = Domain-Specific Resilient Systems Scales. 
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Figure 1 

Recruitment to studies across two sampling administrations 
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Figure 2 

Items written for the Domain-Specific Resilient Systems Scales (Work and Education in Set 1; Health, Marriage and Friendship in Set 2). 

Set 1 

1. I recover from difficult situations at work/college/school/university with ease  

2. I recover from a stressful time at work/college/school/university quickly  

3. I quickly get back to my normal self at work/college/school/university following problems at work/college/school/university  

4. I easily get back to my normal self at work/college/school/university after tough experiences at work/college/school/university 

5. I am always able to give all I can at work/college/school/university, regardless of what may happen at work/college/school/university 

6. I remain strong-willed at work/college/school/university, no matter what problems occur at work/college/school/university 

7. Even with problems at work/college/school/university, I am able to function to achieve my goals at work/college/school/university 

8. No matter what happens at work/college/school/university, I find ways to get things done at work/college/school/university 

9. I like it when my work/educational life changes 

10. I like coping with unpredictable situations at work/college/school/university 

11. Uncertain situations at work/college/school/university interest me  

12. I enjoy it when there are changes to my routine at work/college/school/university 

Set 2 

1. I recover from difficult situations with regards to my health/marriage/friends with ease  

2. I recover from a stressful time with regards to my health/marriage/friends quickly  

3. I quickly get back to my normal self following problems with my health/marriage/friends 

4. I easily get back to my normal self after tough experiences with my health/marriage/friends 

5. I am always able to give all I can with regards to my health/marriage/friends, regardless of what may happen with my 

health/marriage/friends 

6. I remain strong-willed with regards to my health/marriage/friends, no matter what problems occur with my health/marriage/friends 

7. Even when there are problems with my health/marriage/friends, I am able to function to achieve my goals with regards to my 

health/marriage/friends 

8. No matter what happens with my health/marriage/friends, I find ways to get things done in regards to my health/marriage/friends 

9. I like it when life changes with regards to my health/marriage/friends 

10. I like coping with unpredictable situations with regards to my health/marriage/friends 

11. Uncertain situations interest me with regards to my health/marriage/friends 

12. I enjoy it when there are changes to my routine with regards to my health/marriage/friends 

 

Note. Reponses use a 5-point scale: “1=Strongly Disagree”, “2=Disagree”, “3=Neither Agree nor Disagree”, “4=Agree”, “5=Strongly Agree. 
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Footnotes 

(1) Those not used in either administration (1
st
 administration, n = 89; 2

nd
 administration, 

n = 161) were routed to other studies, for which we hoped to gain sufficient participant 

numbers. However, after two administrations, we were unable to recruit sufficient 

participants (i.e. n < 150) to these studies. Therefore, results for these respondents are 

not reported.    

 


