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Introduction  
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The police and the military are responsible for an important element of the safety of civilians 

in the majority of Western societies. Police officers predominantly operate domestically, 

upholding the law and providing aid to civilians in need (Verwee, 2009). The military is 

characterized by deployment abroad in peacekeeping missions, whereby it provides 

humanitarian aid and undertakes defense operations (Kujat, 1998). Due to the nature of their 

tasks, police and military personnel must be capable of functioning in situations that are 

highly demanding and potentially severely stressful. An important research topic in 

occupational psychology is to determine the personal characteristics that enable individuals to 

cope with such severe stressors and protect against the detrimental health- and functioning-

related consequences of these stressors. The current dissertation will critically assess 

psychological resilience, which has been suggested as a pivotal concept in explaining why 

some individuals are more capable of coping with severe police and military stressors. 

Psychological distress in police and military 

 In practice, military and police personnel intervene and operate in potentially 

hazardous, dangerous, and emotionally demanding situations (Collins & Gibbs, 2003; 

Campbell, & Nobel, 2009).  

 Police officers are regularly confronted with a variety of potentially stressful 

circumstances in the line of duty — so-called operational stressors — that include 

confrontations with physical and/or verbal violence committed by the public, and 

confrontations with death or severe injury due to accidents, violence, or suicide (McCreary, 

Fong, & Groll, 2017). These operational stressors can be considered part of the routine of 

police work, and police offers are confronted with these stressors on a very frequent basis 

— weekly or even daily (Violanti, Fekedulegn, Hartley, Charles, Andrew, Ma, & Burchfiel, 

2016; Van Zwieten, de Vroome, & Van den Bossche, 2017). In addition to the burden of 

operational stressors, there is increased recognition regarding the influence of organizational 
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circumstances on mental health and functioning of police officers. Among others, lack of 

supervisor support, conflicts between work and private life, and limited control over work are 

examples of organizational stressors that contribute to poor work outcomes or mental health 

problems (Collins & Gibbs, 2003; Houdmont, Kerr, & Randall, 2012). Such stressors, among 

others, can have a negative effect on the physical (Magnavita, Capitanelli, Garbarino, & Pira, 

2018) and mental (Carleton et al., 2020; Purba, & Demou, 2019) health of police officers. 

 Throughout their career, military personnel are exposed to a variety of operational and 

occupational stressors that are strongly dependent on their specific career phase (Campbell, & 

Nobel, 2009). In the deployment phase, military personnel are assigned to complete tasks 

within their main purpose of defense operations, peacekeeping, and providing humanitarian 

aid. During this phase, military personnel are confronted with typical operational stressors, 

such as confrontations with death and combat exposure (Vermetten & Ambaum, 2019). 

Further, as in policing, military personnel are confronted with several occupational stressors, 

including prolonged displacement from friends and family at home, boredom, and distrust in 

military leadership (Adler, McGurk, Stetz, & Bliese, 2003). Outside the deployment phase, in 

pre- and post-deployment phases, military personnel are confronted with several other 

stressors; notably the post-deployment reintegration of veterans into social and family life can 

pose significant challenges (De Kruijff, Plat, Van Dongen, Hoencamp, & Van der Wurff, 

2020). 

Mental health consequences of police and military stressors 

 The impact of these stressors on police and military mental health is often reason for 

concern. Previous studies among police and military samples have mainly focused on mental 

health problems as a consequence of these stressors - including posttraumatic stress disorder, 

substance use disorders, depressive symptoms, as a consequence of these stressors, (Syed, 

Ashwick, Schlosser, Jones, Rowe, & Billings, 2020; Stevelink, Malcolm, Mason, Jenkins, 



10 

Sundin, & Fear, 2015). Nonetheless, the frequency of mental health problems among police 

is favorable compared to other first-responders (Berger et al., 2012; Greinacher, Derezza-

Greeven, Herzog, & Nikendei, 2019; Regehr et al., 2019) and compared to other occupations 

(Marchand, 2007; Stansfeld, Rasul, Head, & Singleton , 2011; Van der Velden, Rademaker, 

Vermetten, Portengen, Yzermans, & Grievink, 2013).  

 The prevalence of mental health problems among military personnel has been 

predominantly studied in the context of deployment cycles (Eekhout, Reijnen, Vermetten, & 

Geuze, 2016; Weiss, Marmar, Schlenger, Fairbank, Kathleen Jordan, Hough, & Kulka, 1992). 

Deployment is considered to be a context incurring the most stringent stressors, such as 

prolonged displacement and combat exposure (Campbell, & Nobel, 2009). Prevalence rates 

on military deployment-related mental health problems differ between countries, due to 

variances in, among others, stressor exposure. US military personnel are more exposed to 

combat situations and longer deployment periods, and receive less professional support post-

deployment, which inflate rates of mental health problems (Yehuda, Vermetten, McFarlane, 

& Lehrner, 2014). Nonetheless, several population-based surveys and cohort studies have 

highlighted that military personnel suffer more often from mental health problems compared 

to the rest of the population. regardless of the country of origin (Hoglund, & Schwartz, 2014; 

Trautmann, Goodwin, Höfler, Jacobi, Strehle, Zimmermann, & Wittchen, 2017; Weeks, 

Zamorski, Rusu, & Colman, 2017; Van der Velden et al., 2013). 

Psychological resilience in policing and military 

 An important issue in occupational psychology is to determine personal 

characteristics that enable individuals to function under severe stressors and suffer minimal 

health-related consequences. In recent years, psychological resilience has received 

considerable attention from scholars assessing well-being among rescue workers, including 

police officers and military personnel, as well as ambulance personnel and firefighters. Figure 
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1 displays the distribution of publication year (i.e. growth rate) for studies concentrated on 

rescue workers (i.e. military personnel, police officers, paramedics, and firefighters) with and 

without psychological resilience as part of the search term. A search on the scientific 

databases PsycInfo, PsycArticles, MEDLINE, and the Psychological and Behavioral Sciences 

Collection yielded 109,876 studies that examined mental health and well-being among rescue 

workers, while 3,233 were on the same topic with the addition of psychological resilience as 

a point of focus. As can be seen in Figure 1, the majority of studies focusing on psychological 

resilience were predominantly published in and after 2010. These figures highlight the 

importance and relative weight of psychological resilience among occupations where 

exposure to severe stressors is frequent in predominantly recent scientific research. 
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Figure 1 Distribution of year of publication of studies on mental health and/or well-being, 

with and without an additional focus on psychological resilience. Both searches were 

conducted in January 2019 on PsycInfo, PsycArticles, MEDLINE, and the Psychological and 

Behavioral Sciences Collection. Search term without resilience: (police or "law enforce*" or 

officer* or military or soldier* or army or veteran* or "rescue work*" or paramedic* or 

ambulance or firefight*) and (mental or well-being or PTSD posttraumatic or anxi* or 

depressi* or hostil* or sleep or alcohol or substance or distress). Search term with resilience: 

(resilienc* or hardiness or hardy or "mental tough*" or "mentally tough" or "psychological 

capital" or psycap) and (police or "law enforce*" or officer* or military or soldier* or army or 

veteran* or "rescue work*" or paramedic* or ambulance or firefight*) and (mental or well-
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being or PTSD posttraumatic or anxi* or depressi* or hostil* or sleep or alcohol or substance 

or distress). 

 

The concept of psychological resilience 

 Psychological resilience has found in its way into occupational psychology through 

the recognition of the debilitating effects of occupational and organizational stress on mental 

health and/or (occupational) functioning. The seminal article on hardiness (a derivative of 

psychological resilience as discussed later in this introduction) in an occupational context by 

Kobasa (1979) compared personal characteristics of telephone company employees who 

thrived and were able to develop their career under turbulent organizational circumstances to 

those who were not. Not surprisingly, interest in the concept of psychological resilience has 

grown, especially among occupations that are largely defined by frequent exposure to severe 

stressors. Consequently, the subject of psychological resilience has garnered considerable 

attention among scholars studying occupations with high highly frequent exposure to severe 

stressors, including police (Janssens, Van der Velden, Taris, & Van Veldhoven, 2018), 

military (e.g. Campbell-Sills et al., 2018), and (other) emergency personnel (e.g. ambulance 

personnel; Wild, Smith, Thompson, Béar, Lommen, & Ehlers, 2016). 

 Defining psychological resilience and understanding the exact nature of psychological 

resilience have been examined in many scientific inquiries to date (Bonanno, 2012; Britt, 

Shen, Sinclair, Grossman, & Klieger, 2016; Rutter, 1993), however, controversies and 

opposing viewpoints still exist. At the core of psychological resilience research, whether in 

an (police) occupational context or not, is the examination of maintaining well-being (or 

thriving) under severe stressful circumstances (Luthar, Cicchetti, & Becker, 2000). 

Psychological resilience is among the first research themes consistent with so-called positive 

psychology: the field that examines strengths in individuals, rather than vulnerabilities, in 
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relation to well-being and functioning in life (Fletcher, & Sarkar, 2013; Seligman & 

Csikszentmihalyi, 2000). Research on psychological resilience has consistently examined 

characteristics of individuals who appear to have a decreased risk of incurring stressor-related 

negative sequalae, or even grow or thrive after enduring (severe) stressors. For example, 

among the first studies to examine resilience in individuals was the research by Garmezy 

(1974), which compared children who did and did not maintain well-being under comparable 

stressful circumstances (i.e. growing up with a mother suffering from schizophrenia).  

 Although all resilience concepts revolve around adaptation to (severe) stressors, the 

exact nature and delineation of psychological resilience has raised several controversies (e.g. 

Bonanno, 2012; Britt et al., 2016; McGeary, 2011; Luthar et al., 2000; Meredith et al., 2011; 

Windle, 2011). Britt et al. (2016) made two broad distinctions of resilience concepts: 

demonstration of resilience and the capacity for resilience. Studies examining the 

demonstration of resilience have typically assessed levels and/or trajectories of mental health 

(e.g. posttraumatic stress symptomatology and depression) and/or well-being in the aftermath 

of a (severe) stressor. Individuals that show consistently low levels of mental health problems 

in close and later timeliness to the stressful event are then labeled as resilient (Galatzer-Levy, 

Huang, & Bonanno, 2018). Studies on the capacity of psychological resilience have 

examined personal factors that contribute to positive outcomes (Britt et al., 2016). It is this 

definition of psychological resilience the current dissertation focuses on. Persons possessing 

high levels of these personal psychological resilience factors are considered less likely to 

suffer from the detrimental effects of stress, predominantly, the development of mental health 

problems and poor work-related functioning. Despite this straightforward definition of the 

capacity for psychological resilience, the related scientific discourse has introduced numerous 

different interpretations and show large incongruence in which personal factors constitute the 

capacity for psychological resilience. In the two following paragraphs I will discuss the ways 
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in which psychological resilience has been operationalized, and which psychological factors 

are identified in previous studies. 

Multiple labels for psychological resilience 

 Many studies have used the term (psychological) resilience when describing the 

capacity for psychological resilience, however, other terms arguably covering the same 

content have been used frequently as well: hardiness, mental toughness, and psychological 

capital (Psycap; January, 2016; McGeary, 2011; Luthans, Vogelgesang, & Lester, 2006). As 

some scholars have argued that psychological resilience and the concepts of hardiness, 

mental toughness and Psycap are distinctly different concepts, these concepts will be briefly 

discussed and my stance on these as part of the same psychological resilience concept 

clarified. Foremost, these concepts are products of the same line of scientific inquiry — 

seeking to explain, based on certain perceptions, appreciation, behavior, and cognitions 

which individuals may have the capacity for psychological resilience — and are all rooted in 

the same study context, which is assessing the relationship between experiencing stress due to 

(severe) stressors, and maintaining health and well-being and/or high levels of functioning 

despite these high levels of stress.  

Hardiness is a concept revolving around the three themes of control, commitment, and 

challenge. “Hardy” individuals have been defined as those who have a strong sense of 

purpose and are committed to tasks assigned; have a preference for challenging situations due 

to belief that stressful situations are an opportunity for growth; and have a realistic belief in 

the controllability of situations and, thereby, the possibility to intervene in stressful situations 

(Maddi, 1999; Tartasky, 2011; Windle, 2011). Hardiness has been considered as a stand-

alone conceptualization of psychological resilience on some occasions, while others have 

judged hardiness a subcomponent of a larger psychological resilience construct (Campbell-

Sills, & Stein, 2007; Pietrzak, Goldstein, Malley, Rivers, Johnson, & Southwick, 2010). 
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Mental toughness is rooted in hardiness, except for in the relatively new additional 

conceptual definition of mental toughness introduced by Gucciardi, Hanton, Gordon, Mallett, 

& Temby (2015). Mental toughness consists of three hardiness facets — control, commitment 

and challenge — and adds confidence (in abilities) as a fourth facet (Perry, Clough, Crust, 

Earle, & Nicholls, 2013). The concept of mental toughness has been predominantly used in 

sports and military research, and is believed to discriminate who can achieve high levels of 

performance in exceedingly demanding and stressful contexts. Lastly, psychological capital 

has been defined as a construct that includes resilience as a subcomponent of the larger 

Psycap construct (next to optimism, hope, and self-efficacy); one which, in its entirety, has 

also been interpreted as a psychological resilience construct (e.g. Schaubroeck, Riolli, Peng, 

& Spain, 2011). For the current dissertation, we consider hardiness, mental toughness, and 

Psycap as same-level constructs to psychological resilience; that is, different labels for the 

same concept as opposed to, for example, hardiness being a subcomponent of a larger 

resilience construct, and resilience being a subcomponent of a larger Psycap construct. 

 The theoretical definitions of hardiness, mental toughness, and Psycap are similar to 

definitions used when describing psychological resilience; the definitions of all three 

concepts revolve around the experience of severe stressors and describe personal 

characteristics that enable individuals to handle severe stressors. Although the subdimensions 

of these scales differ, this is no definitive argument to consider these scales as conceptually 

different from each other and other psychological resilience conceptualizations. As will be 

demonstrated later, no consensus on which factors are relevant for psychological resilience 

has been reached as yet, and psychological resilience research can therefore benefit from the 

combining of study results and drawing of comparisons of effects as determined by the 

(many) different conceptualizations and operationalizations of psychological resilience.  

Uni- and multidimensional approaches to psychological resilience operationalization 
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 In the first emergence of psychological resilience in scientific literature, 

operationalizations were usually undertaken by administering multiple measures of 

psychological constructs believed to be related to psychological resilience. For example, 

Kobasa (1979) used the internal-external locus of control scale to operationalize the control 

factor of hardiness. Although this approach is still common in current resilience research (e.g. 

Robson, 2014), a dearth of measurement instruments specifically for psychological resilience 

have been developed throughout the last decades. 

 Supplement 1 presents an overview of 30 validated measures of psychological 

resilience (older versions of measures are ignored), the applied theoretical definition of the 

concept, and (if applicable) discernable factors used among adults. These measures were 

identified from several recent reviews (Janssens et al., 2018; Pangallo, Zibarras, Lewis, & 

Flaxman, 2015; Smith-Osborne & Whitehill Bolton, 2013; Van der Meulen, Van der Velden, 

Van Aert, & Van Veldhoven, 2020; Windle, Bennett, & Noyes, 2011; Xiaorong, Wang, Hu, 

& Loke, 2020), and the rapid review on resilience training effectiveness for police officers 

conducted for this dissertation (see also supplement 2 and 3).  

 Although the definitions of psychological resilience as formulated by the developers 

of these measures all appear to revolve around the experience of (severe) stressors and the 

ability to deal with them, how psychological resilience is subsequentially operationalized has 

been far less consistent. The first broad distinction between the psychological resilience 

measures is the divide separating generic or unidimensional measures of psychological 

resilience (e.g. Arthur, Fitzwater, Hardy, Beattie, & Bell, 2015; Sinclair & Wallston, 2004) 

and multidimensional measures (e.g. Connor & Davidson, 2003; Bartone, 2007). Measures 

that have applied a unidimensional approach (in supplement 1, signaled by those  

measures that have NA, or Not Applicable, mentioned under the column factors) 

operationalize psychological resilience through a single factor that (most often) expresses  
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self-perceived ability to handle severe stressors. Psychological resilience measures with a 

multidimensional approach highlight a plurality of combinations and different factors that 

comprise different psychological resilience measures. These factors include traits, or trait-like  

dispositions; self-perceived abilities; and/or competencies, behaviors, and appraisals. As 

demonstrated by multiple definitions of multidimensional psychological resilience measures 

(supplement 1), the concept is viewed by authors as a “…multidimensional [emphasis added] 

construct …” (Friborg, Hjemdal, Rosenvinge, & Martinussen, 2003, p.66), “….the composite 

[emphasis added] of phenomenon…” (Madsen & Abell, 2010, p.224), or “…a combination 

[emphasis added] of attitudes…” (Maddi, Harvey, Khoshaba, Lu, Persico, & Brow, 2006, 

p.576). In many instances, psychological resilience concepts are a higher-order 

multidimensional construct (Johnson, Rosen, Djurdjevic, & Taing, 2012) that contain 

different sets of factors established to promote psychological resilience based on varied lines 

of developmental inquiry. 

 Despite the plurality in factors in multidimensional psychological resilience measures, 

some common themes have emerged as apparent, including:  

1) positive appraisal of one’s own abilities and the self, reflected through factors such as 

“personal competence” (Friborg et al., 2003), “confidence” (Clough, Earle, & Sewell, 

2002), “self-efficacy” (Linda & Caltabiano, 2009), “acceptance of self and life” (Wagnild 

& Young, 1993), “confident optimism” (Klohnen, 1996), and “self-esteem” (Harvey, 

Liang, Harney, Koenen, Tummala-Narra, & Lebowitz, 2003); 

2) positive appraisal of new or often changing circumstances and the capability to handle 

these changes through factors as “challenge” (Bartone, 2007), “cognitive flexibility” 

(Johnson et al., 2011), “positive acceptance of change and secure relationships” (Connor 

& Davidson, 2003), and “openness to life experiences” (Alessandri, Vecchio, Steca, 

Caprara, & Caprara, 2007); 
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3) perseverance in achieving personal goals and/or assigned duties through factors as 

“commitment” (Bartone, 2007; Clough et al., 2002), “constancy” (Sheard, Golby, & Van 

Wersch, 2009), and “perseverance” (Linda & Caltabiano, 2009); 

4) the ability to control one’s own responses to stressors and/or the ability to influence and 

control situational outcomes through factors such as “optimal regulation” (Alessandri et 

al., 2007), “control” (Bartone, 2007; Clough et al., 2002; Connor & Davidson, 2003), 

“tolerance of negative affect” (Conor & Davidson, 2003), “affect tolerance and 

regulation” (Harvey et al., 2003), “internal locus of control” (Linda & Caltabiano, 2009), 

and “symptom mastery” (Harvey et al., 2003); 

5) self-perceived ability to maintain and attain meaningful social relations and social support 

through factors such as “safe attachment” (Harvey et al., 2003), “social competence, 

family cohesion and social resources” (Friborg et al., 2003), “family/social networks” 

(Linda & Caltabiano, 2009), “generate and maintain social relationships” (Madsen & 

Abell, 2010), “social support” (DeSimone, Harms, Vanhove, & Herian, 2017), and 

“interpersonal control” (Windle, Markland, & Woods., 2008); 

6) self-perceived coping ability and efficacy with severe stressors, and posttraumatic growth 

through factors such as “meaning making” (Harvey et al., 2003), “active coping” 

(Johsnon et al., 2011), “coping and adaptation” (Linda & Caltabiano, 2009), and 

“problem-solving skills in the face of adversity” (Madsen & Abell, 2010). 

 Despite the fact that the themes mentioned represent the majority of factors that 

feature in more than one psychological resilience measure, this thematic analysis of 

psychological resilience factors is not exhaustive. Some factors do not fit with any of the 

themes, such as spirituality (Connor & Davidson, 2003). 

Predictive validity of psychological resilience among police and military personnel 
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 Many cross-sectional studies have provided support for associations between 

psychological resilience, as assessed through one of its many measurement instruments, and 

mental health and/or functioning among police officers (Hu, Zhang, & Wang, 2015; Janssens 

et al., 2018). However, psychological resilience theory is specific concerning the 

directionality: psychological resilience is a predictor and therefore precedes any relevant 

outcomes for police, including mental health and functioning. In other words, psychological 

resilience is a personal characteristic that enhances coping with stressors yet to come and 

protects against any negative (police-relevant) outcomes or consequences of these stressors. 

Therefore, a longitudinal design is required to assess this theory/hypothesis of psychological 

resilience. A recent review assessing both longitudinal and cross-sectional associations of 

psychological resilience and mental health among police officers did not reveal strong effects 

of psychological resilience on general health, PTSD, absenteeism, and work performance 

among the longitudinal studies (Janssens et al., 2018). Moreover, the study by Soccorso, 

Picano, Moncata, & Miller (2019), despite the title of the journal article (Psychological 

hardiness predicts successful selection in a law enforcement special operations assessment 

and selection course), showed that hardiness is not independently predictive of successful 

selection into a police special operations unit. However, the limited number of studies and 

variety in outcomes have prohibited using meta-analytical techniques to estimate average 

effects and have thereby limited capability to more reliably and validly estimate the effects of 

psychological resilience. 

 As mentioned, the available psychological resilience operationalizations are plural, 

and there has been little consistency concerning how psychological resilience was 

operationalized across different longitudinal studies among police military personnel (i.e. 

which measure was used), with studies using both unidimensional and multidimensional 

approaches to psychological resilience measurement. To date, there are no police studies 
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available using two or more measures of psychological resilience to compare a difference in 

impact of different measures (Janssens et al., 2018). Moreover, longitudinal studies of police 

officers using a multidimensional approach are yet to examine to which extent different 

factors might yield different results, as the available longitudinal studies have only examined 

aggregate of effects of the multidimensional measures (i.e. examining associations between 

total scores of psychological resilience measures and outcomes). Among military personnel, 

it was shown that the Dispositional Resilience Scale-15 (DRS-15) factor of commitment is 

significantly predictive of alcohol abuse one year later, while the control and challenge 

factors are not (Kulak, Homish, Hoopsick, Fillo, Bartone, & Homish, 2020). However, the 

effect sizes of in this study were close to null. The results are yet to be replicated for police 

samples, which leads to the first research question of this dissertation: 

 

 Research question 1: Are different psychological resilience measurements and 

 subcomponents of these measures predictive of police mental health problems? 

 

 Further studies available among military samples have pointed to the same 

conclusions as research of police personnel (Janssens et al., 2018; Soccorso et al., 2019). 

Longitudinal studies examining military personnel have shown that psychological resilience 

is not independently associated with, among others, deployment-related PTSD (Eisen et al., 

2014; Meyer, Kotte, Kimbrel, DeBeer, Elliott, Gulliver, & Morissette, 2019), passing 

selection processes (Maddi, Matthews, Kelly, Villarreal, Gundersen, & Savino, 2017), or 

military performance scores (Williams, Brown, Bray, Anderson Goodell, Rae Olmsted, & 

Adler, 2016). However, currently no systematic review or meta-analysis that aggregates the 

evidence on the predictive validity of psychological resilience among military samples is 

available. Although there are important differences between policing and the military, such a 
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review could provide preliminary insights as to what extent further connection of the concept 

of psychological resilience is a viable practice in police work. 

 

 Research question 2: To which extent are psychological resilience 

 operationalizations predictive of military mental health and functioning? 

 

Psychological resilience: state versus trait 

 In the discourse of psychological resilience research, many assumptions have been 

made concerning the changeability or stability of psychological resilience throughout the life-

span. Evidence on psychological resilience being either a (relatively) stable trait versus a state 

that is open to change through intended effort or experience has important implications for 

the practical application of the concept. On the one hand, the effectiveness of training 

programs concentrated on resilience enhancement is dependent on a certain distinction: 

training programs are unlikely to be effective if psychological resilience is a stable trait rather 

than a changeable state. On the other hand, psychological resilience as a reliable personal 

resource for handling stressors is compromised when this resilience has a strong tendency to 

fluctuate (i.e. is a changeable state). 

 In the first inquiries into the nature of psychological resilience, the degree of 

adaptiveness to severe stressors was predominantly considered a personality trait (e.g. 

Kobasa, 1979; Masten, Best, & Garmezy, 1990). In subsequent research, some problematic 

issues with the personality perspective of psychological resilience arose. For example, 

considering psychological resilience as a personality structure that somebody might lack 

could incur patterns of blaming individuals for their maladaptive response to stressors, 

thereby hampering aid to those in need (Luthar et al., 2000); further, such a viewpoint 

provides no foundation for resilience enhancement training or interventions (Luthans, Avolio, 
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Avey, & Norman, 2007). These and other suggestions have shifted the perspective of 

psychological resilience to a construct that is, to some degree, open to change (i.e. state-like; 

Luthans et al., 2007). However, a recent review of psychological resilience in sports and 

work showed that studies remain strongly varied in considering psychological resilience as 

either a state, state-like, trait-like, or a trait (a more often used continuum of changeability, 

stability of personal characteristics; Luthans et al., 2007), despite state-like being the most 

often used perspective in occupational studies (Bryan, O'Shea, & MacIntyre, 2019). 

 Despite these assumptions, empirical underpinnings regarding to which extent 

psychological resilience is either relatively stable over time or changeable through effort or 

experience have been understudied, especially among police officers. Some evidence has 

been found among military personnel, with studies showing high correlations (range r = .57 

to .72; Arthur et al., 2015; Sudom, Lee, & Zamorski, 2014) between baseline and follow-up 

measurements of psychological resilience and no significant change in hardiness across three 

years of military training (Hystad, Olsen, Espevik, & Säfvenbom, 2015). However, 

correlational analysis cannot reliably determine stability of psychological resilience, which 

was highlighted by Sudom et al. (2014): although correlations between baseline and follow-

up psychological resilience were high (r = .57), individual trajectories varied strongly 

between individuals. Therefore, this dissertation aims to assess changes in psychological 

resilience using valid statistical analytical techniques, which leads to research question 3. 

 

 Research question 3: Which latent classes of longitudinal change in psychological 

 resilience are discernable among police officers? 

 

Practical applications of psychological resilience in police and military contexts 
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  Being able to identify who is resistant or resilient to the detrimental effects of stress 

can have important implications for organizations that confront their workers with regular 

exposure to severe stressors, including the police and military. Despite the lack of evidence 

regarding the predictive validity of psychological resilience as outlined previously, police and 

military organizations have adopted and applied psychological resilience as a foundation for 

both ensuring a good task-person fit (e.g. through pre-employment selection and identifying 

employees at risk of mental health and/or functioning problems; Bezdjian, Schneider, 

Burchett, Baker, & Garb, 2017) and as a theoretical foundation for enhancing task readiness 

in personnel (e.g. creating training programs for resilience enhancement; Chmitorz et al., 

2018; Cornum, Matthews, & Seligman, 2011; Papazoglou, & Andersen, 2014). 

 The development of resilience-enhancement training in particular is currently a 

widespread practice. Such training is aimed at the development of personal factors associated 

with increased psychological resilience against, predominantly, occupational stressors; for 

example, the development of emotional flexibility and emotional control to improve officers’ 

emotional responses to critical incidents (McCraty, & Atkinson, 2012). These trainings are 

often delivered to groups of police officers (or alike personnel) through workshops, psycho-

education, “trained-trainer models” (in which a program is disseminated by providing 

employees the competencies to teach others; Reivich, Seligman, & McBride, 2011), and/or 

cognitive behavioral therapy sessions.  

 However, due to differences in the outcomes, delineating resilience enhancement 

training suffers from the same challenges as defining the resilience concept. Broadly, 

resilience as an outcome in these efficacy studies has been operationalized again as either 

demonstrating resilience (i.e. increasing mental health, well-being, or functioning) or the 

capacity for resilience. Outcomes include reduction in mental health symptoms and/or stress 

levels (e.g. Christopher, Bowen, & Witkiewitz, 2020), optimal functioning and positive bio-
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physical ratings (e.g. heart-rate variability) in practice settings (e.g. Arnetz, Nevedal, Lumley, 

Backman, & Lublin, 2009), and the enhancement of resilience as a capacity (e.g. Carr, 

Bradley, Ogle, Eonta, Pyle, & Santiago, 2013). 

 Critique has arisen surrounding the promotion of resilience enhancement training 

without established effectiveness (Meredith et al., 2011). However, since then several 

reviews have assessed the efficacy of such resilience training among employees (Macedo, 

Wilheim, Gonçalves, Coutinho, Vilete, Figueira, & Ventura, 2014; Patterson, Chung, & 

Swan, 2012; Peñalba, McGuire, & Leite, 2008; Robertson, Cooper, Sarkar, & Curran, 2015; 

Vanhove, Herian, Perez, Harms, & Lester, 2016; Liu, Ein, Gervasio, Battaion, Reed, & 

Vickers, 2020), of which two assessed the efficacy of resilience enhancement (or stress 

management) specifically among police offices (Patterson et al., 2012; Peñalba et al., 2008). 

These reviews specifically concentrated on police officers concluded that the effectiveness of 

resilience training cannot be reliably established based on the available studies (Patterson et 

al., 2012) and that the slight indications for effectiveness have been based on low-quality 

studies (Peñalba et al., 2008).  

 The review by Macedo et al. (2014) on resilience enhancement in the workplace 

corroborated the findings of Patterson et al. (2012) and Peñalba et al. (2008) that poor quality 

of available studies has hampered the ability to draw conclusions on the effectiveness of 

related training, and expanded this finding to other occupations beyond policing. Two other 

reviews (Robertson et al., 2015; Vanhove et al., 2016) drew firmer conclusions using studies 

on a wider variety of occupations (including military personnel, managers, physicians, and 

civil servants). The review by Vanhove et al. (2016) concluded that these resilience 

enhancement trainings are effective on a relatively short-term basis (i.e. within a month post-

delivery), when delivered personally and individually (versus group-based and online), and 

when targeted towards persons at risk. The review by Robertson et al. (2015) concluded that 
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relatively few studies have focused on enhancing the capacity for resilience. Among this 

relatively small set of studies (k = 6), the enhancement of resilience was, in most cases, small 

to trivial and non-significant as determined by Cohen’s d on pre- to post-intervention 

outcome measures. The review by Liu et al. (2020) was the largest of refered reviews, 

including 36 studies in an occupational context. The average effects of psychological 

resilience interventions within this context were trivial to small. 

 A rapid review of effectiveness studies of resilience training among police officers, 

including studies (k = 14) published in 2012 and later (i.e. published after the police specific 

review of Peñalba et al., 2012; see supplement 2 for an overview of search strategy and 

findings), further supported the conclusion concerning the small to trivial effects of these 

trainings (see supplement 3 for an overview of included studies). Again, these studies appear 

to have been of low quality: all studies used small convenience samples (nmean = 50, nmode = 

46 SD = 35.2) and half did not include a control group (e.g. Carleton et al., 2018). Despite the 

apparent lack of quality, these studies predominantly showed low to trivial effects of the 

assessed trainings. In the majority of these studies, training initiatives were predominantly 

non-significantly effective in enhancing psychological resilience as a capacity (e.g. 

Christopher et al., 2018) and/or reducing mental health problems and stress levels among 

police officers, as measured through self-report mental health measures and biophysical 

markers (e.g. Ramey, Perkhounkova, Hein, Bohr, & Anderson, 2017). Moreover, most 

studies relied on statistical significance to determine effectiveness without correcting for 

family-wise error rate, thereby increasing the likelihood of type-I errors among these studies. 

The studies with significant findings reported effect sizes of small to medium according to 

Cohen’s d and/or partial h2. 

 In conclusion, evidence surrounding the effectiveness of resilience training for police 

officers has thus far relied on biased and poor quality studies. There is little evidence 
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demonstrating that enhancing psychological resilience and improving mental health through 

resilience training is effective among police officers. Furthermore, reviews examining other 

occupations, such as military personnel, physicians, and managers, have not found a 

significant effect of resilience training among the more valid and reliable studies, especially 

when resilience training is not sensitive towards needs of the participants or is not delivered 

individually and/or the outcome is operationalized by psychological resilience as a capacity. 

Therefore, this dissertation assesses whether mental strength training is capable of enhancing 

psychological resilience among police officers. 

 

 Research question 4: Is mental strength training capable of enhancing 

 psychological resilience among police officers? 

 

The present dissertation 

 Psychological resilience is a construct concerning the adaptation to severe stressors 

that is popular in police research and practice. Although a straightforward definition exists, 

operationalization of psychological resilience as a capacity has not been uniform across the 

extant research, and the concept is most often believed to be a multifaceted construct that 

includes factors such as personal competence, perseverance, and social competence and 

support. Psychological resilience is believed to be associated with outcomes relevant to 

police and military (including mental health and functioning). There is no evidence available 

regarding to which extent different factors of psychological resilience might vary in relation 

to police and military mental health.  

 Due to its supposed positive effects, psychological resilience is often used as a 

theoretical foundation for resilience enhancement training for police officers. The latter is 
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dependent on the assumption that psychological resilience is malleable, however, this concept 

lacks valid evidence.  

 Therefore, the current dissertation will critically assess two significant assumptions 

and beliefs about psychological resilience among police officers and military personnel: 1) 

psychological resilience is an important personal capacity that protects against stressors, as 

evidenced by low frequency of mental health problems and high levels of functioning (RQ 1 

and 2), and 2) psychological resilience is a changeable state-like condition in police officers, 

through intended effort (i.e. resilience enhancement training) or unintended, through 

operational and potentially traumatic events (RQ 3 and 4). 

Method 

 The current dissertation used data that was collected for assessing the effectiveness of 

a psychological resilience enhancement training program for Dutch police officers. Data 

collection was among resilience training enrollees and a control group and was conducted in 

three waves, from pre-training up to nine months post-training. This data was used to 

determine the effectiveness of resilience training (RQ 4), assess the stability of psychological 

resilience (RQ 3), and examine the predictive validity of psychological resilience among 

police officers (RQ 1). As far more evidence on the predictive validity of psychological 

resilience on mental health and functioning is available regarding military personnel, a 

systematic review was conducted to assess the longitudinal effects of psychological resilience 

on mental health and functioning in military personnel (RQ 2). 

Outline 

 Chapter 2 discusses the testing of assumptions that psychological resilience protects 

against the development of mental health problems and enhances functioning. In Paragraph 

2.1, the data set assessing the Mental Strength training for police officers is used to determine 

the predictive validity of psychological resilience of police officers on the shorter- and 
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longer-term. Paragraph 2.2 offers a systematic review and meta-analysis of the predictive 

validity of psychological resilience (operationalized through several different measures) on a 

range of mental health symptoms and functioning outcomes among military personnel. 

In Chapter 3, the testing of the assumption that psychological resilience is a changeable state-

like characteristic of police officers is explained. In Paragraph 3.1, the assessment of the 

effectiveness of enhancing psychological resilience through Mental Strength training is 

outlined; this assessment was conducted by way of a range of self-reporting on psychological 

resilience and mental health measures. Paragraph 3.2 examines which trajectories of 

psychological resilience emerged as discernible over the course of nine months, as well as the 

associations of trajectories with experiencing potentially traumatic events.  
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Summary 

Psychological resilience is considered an important predictor for mental health disturbances 

among rescue workers. To what extent resilience predicts mental health disturbances among 

police officers at different stages while adjusting for existing (mental) health disturbances is 

unclear. Among 566 police officers resilience was operationalized by the Resilience Scale-nl 

and the Mental Toughness Questionnaire-48 questionnaires (8 scales in total). Mental health 

disturbances (such as depression symptoms and PTSD) and other health-related variables 

were assessed at baseline and follow-ups at three and nine months. Hierarchical logistic 

regression analyses assessed the predictive values of the 8 resilience scales for mental health 

disturbances at baseline (n = 566), three months (n = 566) and nine months (n = 364), 

adjusted for demographics, work circumstances, and health-related factors at baseline. Seven 

of the eight resilience scales at baseline were cross sectional associated with mental health 

disturbances at baseline. Only four scales were independent predictors for mental health 

disturbances at three months. When examining mental health disturbances at nine months, 

only one resilience scale remained a significant predictor. In sum, psychological resilience 

has a declining protective capacity for mental health disturbances over a medium time-span, 

specifically when corrected for baseline mental health disturbances.  
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Introduction 

The resilience concept has been described in many different manners (Aburn et al., 2016; 

Britt et al., 2016; McGeary, 2011; Windle, 2011), but is generally defined as either a process, 

an outcome or a personal capacity (Britt et al., 2016; Fletcher and Sarkar, 2013). In its early 

form resilience was mostly considered to be a trait, or trait-like characteristic (Kobasa, 1979; 

Luthans et al., 2006). However, the interplay of the individual with his/her environment was 

recognized as the process that constitutes resilience, shifting the concept away from solely 

residing in individuals and being a characteristic individuals are born with (Rutter, 1993; 

Pangallo et al., 2015). Moreover, resilience was considered to be changeable, either by 

exposure to adversity or by aimed interventions (Britt et al., 2016; Rutter, 1993). 

To date still many approaches to conceptualizing and operationalizing psychological 

resilience make the assessment and comparability complex across studies (Britt et al., 2016; 

McGeary, 2011; Meredith et al., 2011; Paton et al., 2008; Luthar et al., 2000; Windle et al., 

2011). Given the lack of consensus on definitional and measurement issues in the literature, it 

is important that any study clearly states which type of definition and measurement is used in 

the current study. In the current paper, we decided to use an approach that, in line with 

previous empirical studies among police officers, views resilience as an individuals' capacity 

to mitigate stress levels caused by circumstances that are likely to induce stress, such as 

potentially traumatic experiences. Exhibiting resilient behaviors prior to potentially stressful 

events protects individuals from adverse outcomes after these experiences. In other words, 

resilience could be considered a psychological resource that allows individuals to adapt well 

in the face of adversity (Hobfoll, 1989; Waugh et al., 2008). 

 In research, psychological resilience as a personal characteristic is often 

operationalized by instruments that contain multiple dimensions that together provide a 

measure of the degree of the general construct. The review of Pangallo et al. (2015) examined 
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factors within several psychological resilience measurement instruments, and found 9 themes 

and 16 subthemes that are considered part of the overarching psychological resilience 

construct as a personal capacity. Among the subthemes are flexibility, acceptance, control, 

self-efficacy, commitment, and social competence as capacities (Pangallo et al., 2015). 

Among the most applied dimensions are Challenge, Control and Commitment, as found in 

the Mental Toughness Questionnaire 48 (MTQ-48) by Clough et al., (2007) and the widely 

used Dispositional Resilience Scale (DRS) by Bartone et al. (1989). Another example is 

Personal competence, conform to the Resilience Scale (Wagnild and Young, 1993) and the 

Connor-Davidson Resilience Scale (CD-RISC; Connor and Davidson, 2003). However, the 

theoretical argument is always similar: the presence of these characteristics in an individual is 

hypothesized to determine his/her capacity to mitigate stress levels caused by circumstances 

that are likely to induce stress, such as potentially traumatic experiences. Furthermore, 

exhibiting resilient behaviors prior to potentially stressful events protects individuals from 

adverse outcomes after these experiences. In other words, resilience could be considered a 

psychological resource that allows individuals to adapt well in the face of adversity (Hobfoll, 

1989; Waugh et al., 2008). The use of the concept is often loaded with an implicit 

connotation of mentally strong individuals, which is also implied by terms such as hardiness 

and mental toughness. Among others, physical health (e.g. Taft et al., 1999), social 

functioning (e.g. Elbogen et al., 2014), and increased performance (e.g. Simpson et al., 2006) 

are found to be associated with psychological resilience in cross-sectional studies.  

However, most studies assessed the associations between psychological resilience and 

general or specific mental health problems. Cross-sectional studies among paramedics, police 

officers, firefighters, and soldiers found that resilience was associated with high general 

mental health (Taylor, 2013), low post-traumatic stress disorder (PTSD; Lee et al., 2014; 

McCanlies et al., 2014; Streb et al., 2014; Zakin et al., 2003), low anxiety (Zakin et al., 
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2003), low depression (Youssef et al., 2013; Zakin et al., 2003), low somatization 

(Schaubroeck et al., 2011; Zakin et al., 2003), high positive and low negative affectivity 

(Maguen et al., 2008), low alcohol use (Gabriel et al., 2015), low psychoactive substance use 

(Teichman and Cohen, 2012), low burnout (Lo Bue et al., 2013), low violent behavior 

(Elbogen et al., 2012), and low suicidal behavior (Pietrzak et al., 2011). How informative 

these cross-sectional studies may be, in order to more firmly establish the protective qualities 

of psychological resilience in employees, longitudinal studies are needed, including baseline 

corrections of pre-existing mental health issues (Rona et al., 2009). 

 Resilience is deemed important in rescue work occupations, as they expose their 

employees on a frequent basis to stressful and potentially traumatic events (PTE) that may 

negatively impact their mental well-being. Police officers are exposed to stressful experiences 

far more frequent than most members of society, such as violence, accidents, sexual abuse, 

threat, and confrontation with injured of dead children. Therefore, law enforcement is an 

occupation that requires individuals, among others, to be resilient (de la Vega et al., 2013; 

Elliot et al., 2015; Garbarino et al., 2013; McCanlies et al., 2014; Miller, 2008).  

To the best of our knowledge only four longitudinal studies among aforementioned 

groups explicitly corrected for baseline levels of mental health or history of mental health, 

when assessing the independent predictive value of resilience for mental health problems. 

Thomassen et al. (2015) assessed to what extent hardiness predicted general mental health 

from pre-deployment until mid-deployment (three-month period) above baseline general 

mental health scores, among soldiers. Baseline hardiness no longer predicted follow-up 

general mental health when baseline general mental health was controlled for. Three other 

studies, analyzing the specific mental health outcomes of depression (Dolan and Adler, 2006; 

Wild et al., 2016), suicidal behavior (Youssef et al., 2013) and PTSD (Wild et al., 2016), 

showed similar results. The first study examined predictors of major depression or PTSD 
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episodes in paramedics over a two-year span, while correcting for psychiatric history. Lower 

scores on the CD-RISC were not predictive of PTSD episodes. However, the likeliness of 

experiencing an episode of major depression slightly, but significantly, increased when CD-

RISC scores decreased (OR = 0.96). The second study found a significant effect of the CD-

RISC on follow-up suicidal behavior (approximately three years later) while controlling for, 

among others, baseline suicidal behavior among 176 war veterans. However, the 

corresponding partial r-squared of psychological resilience was 0.01, while the baseline 

measurement of suicidality was 0.09 (Youssef et al., 2013). The third study among a large 

group of veterans returning from overseas deployment corrected for baseline depression and 

found that this variable was predictive of four to five month follow-up depression while 

military hardiness was not. A significant but very small interaction effect of hardiness and 

deployment stressors was found. 

 These longitudinal studies question the protective capacity of psychological resilience 

against the development of mental health problems in high risk occupations, and stand in 

stark contrast with earlier mentioned cross-sectional studies which reported substantially 

larger effect sizes. Although some positive results were found in four longitudinal studies, the 

findings are ambiguous as both significant and non-significant results were found: the effect 

sizes of psychological resilience effects were never notably substantial. Also, these 

longitudinal studies were conducted among military samples and a paramedic sample and the 

characteristics of these professional populations might not be fully generalized to police 

officers. 

To improve our knowledge on the predictive value of psychological resilience, the 

present three-wave longitudinal study among police officers was conducted. Based on 

previous studies we hypothesized the following: the predictive value of psychological 

resilience measures for mental health problems decreases over time, especially when 
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controlling for mental health problems at baseline. The predictive value of resilience was 

adjusted for demographic characteristics (age, gender and educational level, cf. Bijl et al., 

1998), work circumstances (operational, organizational stressors  and job satisfaction, cf. 

Setti and Argentero, 2013; van der Velden et al., 2010), and health (mental health 

disturbances, general health and services use). The present study applies the definition of 

resilience as the psychological resilience as a capacity of individuals to be able to perform 

well under stressful circumstances and not to develop adverse outcomes afterwards.  

The present study applies the definition of resilience as the psychological resilience as a 

capacity of individuals to be able to perform well under stressful circumstances and not to 

develop adverse outcomes afterwards.  

Methods 

Participants and procedures 

Data for the current study stem from a research project determining the effects of a 

resilience enhancement training for police officers. Results of this quasi-experimental study 

were published elsewhere (van der Meulen et al. 2017). The study compared pre-training 

baseline and three and nine months post-training follow-up measurements of psychological 

resilience (as measured by the Resilience Scale-nl and the Mental Toughness Questionnaire 

48) between an experimental and a control group. The overarching finding was an absence of 

significant effects indicating that the training did not influence resilience levels and did not 

influence mental health levels. Because of these negative findings and to increase power, the 

experimental and control group were combined for all analyses. Nevertheless, in the analyses 

we controlled for training participation. This study was conducted in 2013. 

For the current study, participants that at least participated at baseline and the follow-

up at three months were used. Respondents were either recruited through training enrollment, 

which occurred randomly, or recruited through randomly selecting and contacting police 
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officers in four police districts in the Netherlands. The majority of the respondents (59.5%) 

had emergency and enforcement duties (street officers), the remainder had investigative 

(10.1%), managerial (10.1%), intake & service (5.5%) or support (6.4%) functions, or were 

still in training (1.2%). 3.0% specified they had ‘another’ function and 4.2% did not specify 

their function. In the original study design the experimental group was provided paper and 

pencil questionnaires, the control group was provided similar questionnaires but in a digital 

manner. The attrition rate from baseline to follow-up at three months was 51.2% and from 

three to nine months 35.7%.The original study was approved by the Psychological Ethical 

Testing Committee of Tilburg University and respondents gave their written informed 

consent. 

Measures 

Demographics 

Age (in years), gender, and educational level (low, middle and high according to 

categorization by Statistics Netherlands (Centraal Bureau voor de Statistiek, 2016) were 

assessed at baseline.  

Psychological resilience 

Psychological resilience was measured at baseline by two separate instruments: the 

Resilience Scale-nl (RS-nl) (Portzky et al., 2010; Wagnild and Young, 1993) and the Mental 

Toughness Questionnaire-48 (MTQ-48) (Clough et al., 2007). The 25-item Resilience Scale-

nl is a widely established measure of psychological resilience with excellent psychometric 

properties (Portzky et al., 2010). The questionnaire contains the subscales of Personal 

competence, Acceptance of self and life and Dealing with difficult circumstances. Answering 

options on statements concerning psychological resilience items ranged from 1 (totally 

disagree) to 5 (totally agree). Dividing the scores for the total score and subscales by the 

number of items results in a theoretical range of 1 to 5 (Portzky et al., 2010; Wagnild and 



53 

Young, 1993). The Cronbach’s α’s for the RS-nl total scores and subscales of Personal 

competence, Acceptance of self and life, and Dealing with difficult circumstances were in the 

current study 0.91, 0.86, 0.77 and 0.76 respectively. The MTQ-48 is a measure of 

psychological resilience rooted in sports psychology (Clough et al., 2007). Answering options 

on psychological resilience statements ranged from 1 (totally disagree) to 5 (totally agree), 

with a theoretical range from 48 to 240. It was used in the original study because training 

elements were based on insights from sports psychology. The total score and subscales of 

Challenge, Commitment, and Interpersonal confidence yielded Cronbach’s α’s of 0.91, 0.73, 

0.75 and 0.72 respectively. The remaining subscales of Emotional Control, Life Control, and 

Confidence in Abilities all yielded insufficient Cronbach’s α’s of <0.70 and were not used in 

any analyses.  

Scores on all psychological resilience scales were categorized into three equally large 

low, medium and high scoring groups. This categorization was necessary due to constraints 

in the parametric properties of all measures of psychological resilience, and therefore 

prohibiting the use of parametric statistical methods. Kolmogorov-Smirnov tests of normality 

of all 8 scales yielded consistently highly significant (< 0.001) outcomes. Log-transformation 

did not reduce the skewness to an acceptable level. The RS-nl total score means and standard 

deviations of the three equally sized groups were 3.76 ± 0.20, 4.13 ± 0.10 and 4.60 ± 0.20 

respectively. For the MTQ-48, these means were 165.49 ± 9.73, 181.77 ± 3.23 and 199.20 ± 

10.19 respectively. Means and Sd’s for the subscales of low, middle and high group 

specifications can be obtained from the authors. 

Mental health 

Mental health problems were measured by the Symptoms Checklist-90-revised (SCL-

90-r) (Derogatis et al., 1973) and the Self-Rating Inventory for PTSD (Hovens et al., 2002) at 

baseline, and follow-ups at three and nine months. The SCL-90-r is a widely used measure of 
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mental health disturbances. For the current study, the subscales of anxiety (10 items), 

depression (16 items) and hostility (6 items) were used. Items on experienced symptomology 

in the last week were scored on a 5 point Likert scales, with answering options ranging from 

1 (not at all) to 5 (very much). Adding individual items leads to a total score for anxiety, 

depression and hostility with higher scores indicating more symptomology (Derogatis et al., 

1973). The Cronbach’s α’s for the individual subscales of anxiety, depression and hostility 

were 0.78, 0.89 and 0.73 in the current sample. Based on general population norm scores 

(Arrindell and Ettema, 1986), the total scores for each subscale is divided into to two 

categories of 1) ‘below average/moderate’ and 2) ‘severe/very severe’. PTSD-

symptomatology was examined using the 22-item SRIP with four-point Likert scales (Hovens 

et al., 2002). The total SRIP score was used to determine probable cases of PTSD, in 

accordance with Dutch norm tables. Probable PTSD was only measured among officers who 

experienced a potentially traumatic event up to one year prior to the baseline measurement (n 

= 399). Cronbach’s alpha of the SRIP was 0.97 in the current sample. In the current study 

mental health disturbances were operationalized as scoring positive PTSD according to the 

SRIP or having a ‘severe’ or ‘very severe’ score on the anxiety, depression or hostility 

subscales of the SCL-90-r. This resulted in the dichotomous variable of either or not having 

mental health disturbances (cf. van der Velden et al., 2010). 

General health 

Self-rated health was measured at baseline by a single question from the RAND-36 

survey (Hays et al., 1993). The question rated respondent’s self-rated health on five options 

ranging from poor to excellent. This was further categorized into low (poor or moderate) and 

high (good, very good or excellent). Healthcare use measured at baseline was dichotomized 

in respondents not being in care, and respondents who were in care currently of a home 
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physician or a medical specialty, such as a psychiatrist/psychologist, cardiologist and/or 

dermatologist. 

Work circumstances 

Respondents were asked at baseline whether they had experienced a potentially 

traumatic event recently. The respondent was presented with a list of potentially traumatic 

event derived from earlier research on stressful experiences among police officers. Options 

were for example confrontations with murder, undergoing physical violence or aiding in 

traffic accidents. A blank answering option was provided if the fixed options did not fit the 

experience of the respondent. Respondents were also asked when this potentially traumatic 

event took place. Potentially traumatic event experience was operationalized by having such 

experience up to two months prior to baseline. Officers were asked at baseline to which 

extent they consider working as a police officer to be attractive, to obtain a measure of job 

satisfaction. Answers on the degree of attractiveness were dichotomized according to 1) ‘not’, 

‘a little’ and ‘relatively’ and 2) ‘quite’ and ‘very’. During the time study the Dutch police 

force was undergoing a nationwide reorganization, a stressor that may affect their mental 

health. Respondents were asked at baseline if this reorganization affected their position. For 

the present scores were dichotomized into either: 1) ‘yes’ and 2) ‘no’ or ‘don’t know’. As 

mentioned, participation in a mental strength training was added to the list of predictors, to 

control for possible effects. 

Statistical analyses 

Using chi-squared tests for mental health disturbances and non-parametric Mann-

Whitney U-tests for continuous resilience measures, respondents that dropped out (n = 593) 

were compared to the respondents that participated in both baseline and three month follow-

up (n = 566), and those that participated in all three measurement moments (n = 364). 
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Three-step hierarchical logistic regression analyses were used to test our hypothesis, 

while separately analyzing the dependent variables of mental health disturbances at baseline 

and follow-ups ate three and nine months.  In the first step only psychological resilience was 

entered. In step two demographic factors (age, gender and educational level) and work-

related factors (police work attractiveness, reorganizational consequences, participation in 

mental strength training, potentially traumatic event experience prior to baseline) were added. 

In step three baseline mental health disturbances (in the case of longitudinal associations), 

self-rated health and healthcare use were added. All, analyses were done for the RS-nl and 

MTQ-48 Total scores and subscales separately to avoid multicollinearity problems. We 

conducted the cross-sectional analyses to be able to compare our findings with current cross-

sectional studies. 

Lastly, we determined the additional predictive value of psychological resilience on 

follow-up mental health disturbances. Based on the outcomes of the multivariate logistic 

regression analyses predicting mental health disturbances at three and nine months, observed 

and predicted mental health disturbances values were cross-tabulated to gain insight in the 

Sensitivities, Specificities, Negative predictive values and Positive predictive values. These 

values were calculated for the full models predicting mental health disturbances at three and 

nine months excluding psychological resilience and full models including psychological 

resilience. 

IBM SPSS was used for all analyses. 

Results 

Comparisons of those who participated at baseline and three months (drop outs) and 

those who participated in all measurement moments did not yield any differences in 

resilience nor mental health disturbances prevalence. However, dropouts were younger of 

age, experienced less reorganizational consequences, participated more often in the Mental 
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Strength resilience training, and more potentially traumatic event experience up to two 

months prior to baseline. Additionally, dropouts had a slightly higher educational level.  

 Table 1 outlines the baseline demographics, work circumstances and health 

characteristics of the full sample (n = 566) and the subsample of officers who participated at 

nine months (n = 364). 

All cross-sectional associations between psychological resilience at baseline and 

mental health disturbances at baseline were significant except for Interpersonal confidence. 

At step three Personal competence (RS-nl) was no longer an independent predictor (see Table 

2). 
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Table 1. Baseline demographic, work circumstances and health factors of T1-T2 participants 

and T1-T3 participants. 
  

T1-T2 participantsa  T1-T3 participantsb 
  

n (%)  n (%) 
T1 Anxiety  

Below average/moderate 532 (94.7)  343 (95.0)  
Severe/very severe 30 (5.3)  18 (5.0) 

T1 Depression  
Below average/moderate 517 (92.3)  331 (91.9)  
Severe/very severe 43 (7.7)  29 (8.1) 

T1 Hostility       
Below average/moderate 507 (90.4)  328 (91.1)  
Severe/very severe 54 (9.6)  32 (8.9) 

T1 PTSDa 
 

Non-case 563 (99.5)  361 (99.2)  
Case 3 (0.5)  3 (0.8) 

T1 MHDb 
 

Absent 484 (85.5)  313 (86.0)  
Present 82 (14.5)  51 (14.0) 

Current healthcare use      
 Under care of home physician or medical 

specialty 
125 (22.3)  85 (23.5) 

 Not under care 436 (77.7)  276 (76.5) 
Self-rated health      
 Bad/moderate 45 (92.0)  31 (91.5) 
 Good/Very good/Excellent 521 (8.0)  333 (8.5) 
Age 

  
 

  
 

18-36 181 (32.5)  94 (26.3)  
36-51 186 (33.4)  126 (35.2)  
52-66 190 (34.1)  138 (38.5) 

Gender  
Female 148 (26.3)  92 (25.5)  
Male 414 (73.7)  269 (74.5) 

Educational level  
Low 75 (13.4)  52 (14.4)  
Middle  445 (79.3)  286 (79.2)  
High 41 (7.3)  23 (6.4) 

 
Continued 
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Abbreviations: PTSD: post-traumatic stress disorder; MHD: mental health disturbances; 
PTE: potentially traumatic event. 
 a Participants at baseline and 3 month follow-up (n = 566). 
 b Participants at baseline and 3 and 9 month follow-up (n = 364). 
 

With respect to mental health disturbances at three months, on a bivariate level psychological 

resilience at baseline was a significant predictor for seven out of eight scales (see Table 3). 

After adding the health related predictors in the analyses at step three, only the RS-nl Total 

score and Personal competence remained significant predictors for mental health disturbances 

at three months. In addition, those with medium levels of Challenge (MTQ-48) had a 

significant lower rate of mental health disturbances at three months compared to those with 

low levels. A similar pattern was found for those with high levels of Commitment (MTQ-48). 

 

  

Table 1. (Continued)      
Police work attractiveness      
 Quite or very attractive 422 (74.7)  275 (75.8)  

Not, a little or relatively attractive 143 (25.3)  88 (24.2) 
Reorganizational consequences  

Yes 166 (29.4)  114 (31.4)  
No or don’t know 399 (70.6)  249 (68.6) 

Mental Strength training participation  
Non participant 273 (48.2)  203 (55.8)  
Participant 293 (51.8)  161 (44.2) 

PTE experience between 2 months before T1 
 Yes 355 (62.7)  215 (59.1) 
 No 211 (37.3)  149 (40.9) 
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Table 2. Results of Hierarchical Logistic Regression on MHD at T1 (n = 566) 
          Step 1 a   Step 2 b  Step 3 c 

    N nMHD %MHD OR (95 CI%)  OR (95 CI%)  OR (95 CI%) 

T1 Total score RS-nl 
 

 
L 181 46 25.4 1.00 (Reference)  1.00 (Reference)  1.00 (Reference)  
M 189 21 11.1 0.36 (0.20-0.63)***  0.38 (0.21-0.70)**  0.45 (0.24-0.84)*  
H 193 14 7.3 0.23 (0.12-0.43)***  0.25 (0.13-0.49)***  0.27 (0.13-0.54)*** 

T1 Personal competence RS-nl 
 

 
L 204 45 22.1 1.00 (Reference)  1.00 (Reference)  1.00 (Reference)  
M 177 20 11.3 0.45 (0.26-0.81)**  0.50 (0.27-0.91)*  0.56 (0.30-1.05)  
H 181 16 8.8 0.35 (0.19-0.64)***  0.38 (0.20-0.72)**  0.36 (0.19-0.71)** 

T1 Acceptance of self and life RS-nl 
 

 
L 180 49 27.2 1.00 (Reference)  1.00 (Reference)  1.00 (Reference)  
M 224 22 9.8 0.28 (0.16-0.49)***  0.26 (0.15-0.47)***  0.31 (0.17-0.56)***  
H 158 9 5.7 0.16 (0.08-0.34)***  0.17 (0.08-0.38)***  0.20 (0.09-0.45)*** 

T1 Dealing with difficult circumstances RS-nl 
 

 
L 124 36 29.0 1.00 (Reference)  1.00 (Reference)  1.00 (Reference)  
M 232 31 13.4 0.37 (0.22-0.64)***  0.41 (0.23-0.72)**  0.50 (0.27-0.91)*  
H 208 14 6.7 0.18 (0.09-0.34)***  0.20 (0.10-0.41)***  0.22 (0.11-0.46)*** 

T1 Total score MTQ-48 
 

 
L 182 43 23.6 1.00 (Reference)  1.00 (Reference)  1.00 (Reference)  
M 174 26 14.9 0.34 (0.19-0.62)***  0.35 (0.19-0.63)***  0.36 (0.19-0.67)**  
H 174 13 7.5 0.15 (0.07-0.32)***  0.15 (0.07-0.34)***  0.18 (0.08-0.40)*** 

T1 Challenge MTQ-48 
 

 
L 224 49 21.9 1.00 (Reference)  1.00 (Reference)  1.00 (Reference)  
M 168 18 10.7 0.44 (0.25-0.79)**  0.46 (0.25-0.84)*  0.48 (0.25-0.90)*  
H 169 15 8.9 0.35 (0.19-0.66)**  0.39 (0.20-0.76)**  0.42 (0.22-0.83)* 

T1 Commitment MTQ-48 
 

 
L 165 43 26.1 1.00 (Reference)  1.00 (Reference)  1.00 (Reference)  
M 187 26 13.9 0.46 (0.27-0.80)**  0.44 (0.25-0.77)**  0.53 (0.29-0.96)*  
H 205 12 5.9 0.18 (0.09-0.35)***  0.20 (0.10-0.41)***  0.22 (0.11-0.46)*** 

T1 Interpersonal confidence MTQ-48  
L 188 32 17.0 1.00 (Reference)  1.00 (Reference)  1.00 (Reference)  
M 175 25 14.3 0.79 (0.44-1.40)  0.79 (0.44-1.44)  0.84 (0.45-1.58)  
H 200 25 12.5 0.68 (0.39-1.21)  0.70 (0.38-1.29)  0.71 (0.38-1.35) 

Abbreviations: OR: odds ratio; MHD: mental health disturbances (prevalence of ‘severe’ or 
‘very severe’ anxiety, depression or hostility scores or positive PTSD screen); RS-nl: 
Resilience Scale-nl; MTQ-48: Mental Toughness Questionnaire 48; L: Low; M: Middle; H: 
High. 

* p < 0.05 
** p < 0.01 
*** p < 0.001 

 a Bivariate 
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b Adjusted for demographics (age, gender, educational level) and work circumstances 
(experience with potentially traumatic event, attractiveness of police work, affected 
by reorganization, mental strength training participation) 

 c Adjusted for same factors as step 2, and self-rated health and healthcare us 
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Table 3. Results of Hierarchical Logistic Regression on MHD at T2 (n = 566). 
          Step 1 a  Step 2 b  Step 3 c 

  
 

N nMHD %MHD OR (95% CI)  OR (95% CI)  OR (95% CI) 

T1 Total score RS-nl  
L 181 47 26.0 1.00 (Reference)  1.00 (Reference)  1.00 (Reference)  
M 189 21 11.1 0.34 (0.19-0.59)***  0.36 (0.20-0.65)***  0.46 (0.23-0.93)*  
H 193 18 9.3 0.28 (0.16-0.51)***  0.31 (0.16-0.57)***  0.42 (0.20-0.86)* 

T1 Personal competence RS-nl  
L 204 50 24.5 1.00 (Reference)  1.00 (Reference)  1.00 (Reference)  
M 177 17 9.6 0.32 (0.18-0.58)***  0.34 (0.18-0.63)***  0.36 (0.18-0.74)**  
H 181 18 9.9 0.33 (0.19-0.60)***  0.35 (0.19-0.65)***  0.39 (0.19-0.80)** 

T1 Acceptance of self and life RS-nl  
L 180 49 27.2 1.00 (Reference)  1.00 (Reference)  1.00 (Reference)  
M 224 24 10.7 0.32 (0.19-0.56)***  0.31 (0.18-0.54)***  0.54 (0.28-1.02)  
H 158 13 8.2 0.24 (0.12-0.46)***  0.26 (0.13-0.53)***  0.48 (0.22-1.05) 

T1 Dealing with difficult circumstances RS-nl  
L 124 34 27.4 1.00 (Reference)  1.00 (Reference)  1.00 (Reference)  
M 232 28 12.1 0.37 (0.21-0.65)***  0.41 (0.23-0.74)**  0.74 (0.36-1.50)  
H 208 24 11.5 0.35 (0.19-0.62)***  0.41 (0.22-0.76)**  0.81 (0.38-1.71) 

T1 Total score MTQ-48  
L 182 43 23.6 1.00 (Reference)  1.00 (Reference)  1.00 (Reference)  
M 174 26 14.9 0.57 (0.33-0.99)*  0.55 (0.31-0.98)*  0.90 (0.46-1.75)  
H 174 13 7.5 0.26 (0.13-0.50)***  0.26 (0.13-0.54)***  0.50 (0.22-1.12) 

T1 Challenge MTQ-48  
L 224 50 22.3 1.00 (Reference)  1.00 (Reference)  1.00 (Reference)  
M 168 14 8.3 0.32 (0.17-0.60)***  0.31 (0.16-0.60)***  0.39 (0.18-0.82)*  
H 169 23 13.6 0.55 (0.32-0.94)*  0.59 (0.33-1.05)  0.85 (0.43-1.71) 

T1 Commitment MTQ-48  
L 165 42 25.5 1.00 (Reference)  1.00 (Reference)  1.00 (Reference)  
M 187 29 15.5 0.53 (0.31-0.89)*  0.47 (0.27-0.82)**  0.83 (0.43-1.60)  
H 205 15 7.3 0.22 (0.12-0.42)***  0.24 (0.12-0.47)***  0.39 (0.18-0.84)* 

T1 Interpersonal confidence MTQ-48  
L 188 32 17.0 1.00 (Reference)  1.00 (Reference)  1.00 (Reference)  
M 175 22 12.6 0.71 (0.39-1.28)  0.71 (0.38-1.31)  0.90 (0.43-1.85)  
H 200 33 16.5 0.95 (0.56-1.62)  0.99 (0.56-1.77)  1.34 (0.67-2.67) 

Abbreviations: OR: odds ratio; MHD: mental health disturbances (prevalence of ‘severe’ or 
‘very severe’ anxiety, depression or hostility scores or positive PTSD screen); RS-nl: 
Resilience Scale-nl; MTQ-48: Mental Toughness Questionnaire 48; L: Low; M: Middle; H: 
High. 

* p < 0.05 
** p < 0.01 
*** p < 0.001 

 a Bivariate 
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b Adjusted for demographics (age, gender, educational level) and work circumstances 
(experience with potentially traumatic event, attractiveness of police work, affected 
by reorganization, mental strength training participation) 

 c Adjusted for same factors as step 2 and self-rated health, healthcare use and T1 
 MHD 
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Table 4. Results of hierarchical logistic regression on MHD at T3 (n = 364). 
          Step 1 a  Step 2 b  Step 3 c 
    N nMHD %MHD OR (95% CI)  OR (95% CI)  OR (95% CI) 

T1 Total score RS-nl  
L 109 25 22.9 1.00 (Reference)  1.00 (Reference)  1.00 (Reference)  
M 133 17 12.8 0.52 (0.26-1.03)  0.51 (0.25-1.07)  0.80 (0.35-1.83)  
H 118 11 9.3 0.38 (0.17-0.81)*  0.41 (0.18-0.94)*  0.67 (0.27-1.69) 

T1 Personal competence RS-nl  
L 125 24 19.2 1.00 (Reference)  1.00 (Reference)  1.00 (Reference)  
M 122 16 13.1 0.63 (0.31-1.27)  0.63 (0.30-1.32)  0.93 (0.41-2.11)  
H 112 12 10.7 0.53 (0.25-1.13)  0.60 (0.27-1.34)  0.82 (0.33-2.00) 

T1 Acceptance of self and life RS-nl  
L 113 27 23.9 1.00 (Reference)  1.00 (Reference)  1.00 (Reference)  
M 141 21 14.9 0.55 (0.29-1.04)  0.57 (0.29-1.11)  0.98 (0.47-2.08)  
H 106 5 4.7 0.17 (0.06-0.45)***  0.18 (0.06-0.51)**  0.30 (0.10-0.92)* 

T1 Dealing with difficult circumstances RS-nl  
L 72 15 20.8 1.00 (Reference)  1.00 (Reference)  1.00 (Reference)  
M 159 25 15.7 0.75 (0.36-1.56)  0.79 (0.37-1.69)  1.58 (0.63-3.97)  
H 129 13 10.1 0.46 (0.20-1.05)  0.52 (0.22-1.25)  1.18 (0.42-3.32) 

T1 Total score MTQ-48  
L 108 19 17.6 1.00 (Reference)  1.00 (Reference)  1.00 (Reference)  
M 113 20 17.7 1.02 (0.50-2.07)  1.00 (0.48-2.08)  2.08 (0.85-5.09)  
H 116 11 9.5 0.52 (0.23-1.16)  0.48 (0.20-1.14)  1.13 (0.40-3.19) 

T1 Challenge MTQ-48  
L 139 28 20.1 1.00 (Reference)  1.00 (Reference)  1.00 (Reference)  
M 110 11 10.0 0.49 (0.23-1.05)  0.46 (0.21-1.00)  0.57 (0.24-1.35)  
H 111 15 13.5 0.68 (0.34-1.37)  0.75 (0.35-1.62)  1.06 (0.45-2.48) 

T1 Commitment MTQ-48  
L 97 22 22.7 1.00 (Reference)  1.00 (Reference)  1.00 (Reference)  
M 122 17 13.9 0.54 (0.27-1.11)  0.46 (0.22-0.97)*  0.85 (0.37-1.98)  
H 138 15 10.9 0.43 (0.21-0.89)*  0.45 (0.21-0.96)*  0.81 (0.34-1.93) 

T1 Interpersonal confidence MTQ-48  
L 120 18 15.0 1.00 (Reference)  1.00 (Reference)  1.00 (Reference)  
M 109 15 13.8 0.89 (0.41-1.90)  0.85 (0.39-1.87)  1.01 (0.43-2.39)  
H 132 21 15.9 1.13 (0.56-2.27)  1.21 (0.56-2.58)  1.61 (0.68-3.82) 

Abbreviations: OR: odds ratio; MHD: mental health disturbances (prevalence of ‘severe’ or 
‘very severe’ anxiety, depression or hostility scores or positive PTSD screen); RS-nl: 
Resilience Scale-nl; MTQ-48: Mental Toughness Questionnaire 48; L: Low; M: Middle; H: 
High. 
 a Bivariate 

b Adjusted for demographics (age, gender, educational level) and work circumstances 
(experience with potentially traumatic event, attractiveness of police work, affected 
by reorganization, mental strength training participation) 

 c Adjusted for same factors as step 2 and self-rated health, healthcare use and T1 
 MHD 
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Psychological resilience baseline was a significant predictor of mental health 

disturbances at nine months only in three out of eight scales on a bivariate level. Those with 

the highest levels on the RS-nl Total score, and subscales of Acceptance of self and life (RS-

nl) and Commitment (MTQ-48; Table 4) were less likely to have mental health disturbances 

at nine months. After entering health-related predictors at step three, those with high levels of 

Acceptance of self and life (RS-nl) had a significant lower rate of mental health disturbances 

at nine months compared to those with low levels. Predictors of nine-month mental health 

disturbances were tested among the subsample of 364 officers. Analyses of three-month 

mental health disturbances predictors among this subsample yielded similar results as 

compared to the entire sample of 566. 

The strongest independent predictor for mental health disturbances at three and nine 

months (not shown in Tables) was mental health disturbances at baseline. After step three the 

adjusted OR’s for mental health disturbances at three months were ≥ 9.52 and for mental 

health disturbances at nine months ≥ 6.32. Of the officers without mental health disturbances 

at T, 8.3% had mental health disturbances at three months and 9.3% at nine months, and of 

the officers with MHD at baseline 57.3% and 49.0% had mental health disturbances at three 

and nine months respectively. 

 We repeated the analyses with depression and hostility as study variables (and thus 

smaller samples of respondents with problems), instead of the composite mental health 

disturbances variable. The results were similar to the pattern reported here for the composite 

mental health disturbances score. Due to lower cell counts, separate analyses were not 

conducted for anxiety and PTSD.  

Results show that the full models including the RS-nl scales performed somewhat 

better on Sensitivity and on Positive predictive values for mental health disturbances at three 
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months than full models without, this was not the case for the MTQ-48 measures of resilience 

(see Table 5). The results with respect to mental health disturbances at nine months were 

similar for models with and without resilience measures.  
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Table 5. Differences in classification functions for MHD at T2 and T3 of multivariate models 
with and without psychological resilience    

MHD at T2  MHD at T3 
  SE SP NPV PPV  SE SP NPV PPV 
RS-nl           

All predictors, except Total scorea .36 .97 .89 .67  .20 .98 .88 .59 
  All predictors, including Total scoresb .43 .97 .90 .76  .18 .98 .87 .64 
           
  All predictors, except Personal 

competencea 
.36 .97 .89 .70  .20 .98 .88 .59 

  All predictors, including Personal 
competenceb 

.46 .98 .91 .78  .20 .98 .88 .59 

           
  All predictors, except Acceptance 

self/lifea 
.36 .96 .89 .66  .20 .98 .88 .59 

  All predictors, including Acceptance 
self/lifeb 

.41 .97 .90 .71  .18 .98 .87 .56 

           
  All predictors, except Dealing diff. 

circumst.a 
.36 .97 .89 .67  .20 .98 .88 .59 

  All predictors, including Dealing diff. 
circumstb 

.37 .97 .89 .73  .22 .97 .88 .58 

           
MTQ-48           

All predictors, except Total scorea .34 .96 .88 .65  .23 .98 .88 .69 
  All predictors, including Total scoreb .33 .97 .88 .66  .23 .97 .88 .58 
           
  All predictors, except Challengea .36 .97 .89 .67  .19 .98 .87 .63 
  All predictors, including Challengeb  .40 .96 .89 .69  .23 .98 .88 .63 
           
  All predictors, except Commitmenta .35 .96 .89 .65  .19 .98 .87 .63 
  All predictors, including Commitmentb  .37 .96 .89 .67  .21 .98 .87 .61 
           
  All predictors, except Interp. confidencea .36 .96 .89 .66  .19 .98 .87 .63 
  All predictors, including Interp. 

confidenceb  
.39 .96 .89 .67  .21 .97 .88 .58 

Abbreviations: MHD: mental health disturbances; SE: sensitivity; SP: specificity; NPV: 
negative predictive value; PPV: positive predictive value; RS-nl: Resilience Scale-nl; MTQ-
48: Mental Toughness Questionnaire-48. 

a Model including demographic, work circumstances and self-rated health, healthcare 
use and T1 MHD. 
b Model as above, including psychological resilience measure. 

 

A complete overview of the outcomes of all analyses can be provided by the first 

author upon request. 

We conducted two control analyses in which we divided resilience scores (RS-total 

and MTQ-total) in four rather than three categories with more or less the same numbers of 
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respondents in each category. The outcomes were similar to the analyses using three 

categories. 

Discussion 

Based on previous studies, we hypothesized that the predictive value of psychological 

resilience would decrease over time and especially when controlling for health-related 

variables at baseline. We used a large sample of police officers, while stepwise controlling 

for baseline health-related variables, demographics and work circumstances.  Our findings 

support our hypothesis: at three months the predictive value declined sharply especially when 

adjusting for existing mental health disturbances and health at baseline. All but one 

psychological resilience scale, was cross-sectionally associated with mental health 

disturbances, however no longer when examining longitudinal associations. This conclusion 

becomes more stringent when applying a Bonferonni correction to the α-level: five 

psychological resilience scales are cross-sectionally associated with mental health 

disturbances, but only a single measure (personal competence) is longitudinally associated 

with 3-month mental health disturbances. Moreover, the current study highlights the 

importance of longitudinal designs for examining associations between resilience and mental 

health compared to cross-sectional studies. The inclusion of time in the research design has a 

serious strength decreasing effect on this association. This could lead to overestimation of the 

effect when relying solely on cross-sectional studies. Although this is the first study among 

police officers examining the independent predictive value of resilience for mental health 

disturbances at three different stages, our findings are in line with earlier research on the 

predictive value of psychological resilience while correcting for baseline mental health or 

psychiatric history (Dolan and Adler, 2006; Thomassen et al., 2015; Wild et al., 2016; 

Youssef et al., 2013). All these studies show small to medium significant associations 
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between psychological resilience and mental health disturbances with follow-ups <1 year, 

and small to no effects with follow-ups > 1 year.  

The current study highlights the importance to adjust for (especially) health-related 

variables when examining the predictive value of psychological resilience on subsequent 

mental health disturbances. Our results show that mental health disturbances at baseline was a 

very strong independent predictor for mental health disturbances at three months and at nine 

months after baseline, in contrast to measures of psychological resilience.  In fact, in an 

earlier large study among Dutch police officers similarly high adjusted Odds Ratios (OR’s) 

were found for mental health disturbances predicting mental health disturbances 2.5 years 

later (van der Velden et al., 2010). Moreover, our current prospective findings alongside the 

results of previous cross-sectional and longitudinal studies raise the critical question what the 

concept of psychological resilience as a protective personal characteristic adds to our 

understanding of why rescue workers, in this case police officers, develop mental health 

disturbances. Within a period of nine months, the independent predictive value of the 

psychological resilience variables declined sharply after baseline and especially after three 

months. We were not able to examine the independent predictive value of resilience for 

mental health disturbances one or two months later. Perhaps this would have yielded 

significant and higher adjusted OR’s, but given all findings we may expect that the adjusted 

OR’s for mental health disturbances at baseline would be even higher when predicting mental 

health disturbances at three months, further questioning the practical importance of resilience 

as a risk factor. The relevance of this question is supported by the outcomes of previous 

research on the predictive value of psychological resilience on the longer term. Previous 

studies specifically among police officers (de Terte et al., 2014; Marchand et al., 2015) 

examining predictors of posttraumatic stress and general psychological distress over the long 

term (> 1 year), showed that resilience was not a significant predictor for mental health 
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problems: not on a bivariate level nor adjusted for control variables applied in these studies 

which did not include any baseline mental health (de Terte et al., 2014; Marchand et al., 

2015). In sum, all these findings clearly suggest that the identification of rescue workers at 

risk for the development of mental health disturbances does not stand to benefit much from 

the psychological resilience concept.  

To the best of our knowledge, this is the first study using two instruments of 

psychological resilience, providing the opportunity to compare their predictive values.  In the 

current study the independent predictive values of the RS-nl and MTQ-48 show some 

differences suggesting that, although the independent predictive values of both are very 

limited, the RS somewhat better predicts mental health disturbances at follow-ups than the 

MTQ-48. This was further demonstrated by the better Sensitivities and Negative predictive 

values of the full models with the RS-nl scales predicting mental health disturbances at three 

months. A possible explanation for this finding could be that the RS-nl was originally 

developed for measuring treatment gains among patients with mental health disabilities, 

while the MTQ-48 was developed in a context of thriving under high stress circumstances as 

found in the context of sports. However, future studies among other occupations at risk for 

mental health problems due to the nature of their work, are warranted in order to confirm 

these findings.  

Despite using two distinct measures of psychological resilience, and thereby, tapping 

into a broad range of psychological resilience factors, the current operationalization did not 

cover the full breadth of factors associated with psychological resilience (Meredith et al., 

2011; Pangallo et al., 2015). The RS-nl cover personal competence (related to self-efficacy), 

handling difficult circumstances and acceptance (Wagnild and Young, 1993). The MTQ-48 

subscales used in the current studied interpersonal confidence, commitment and challenge 
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(Clough et al., 2007). It could be that other factors yield other, and potentially stronger 

longitudinal associations, with mental health outcomes.  

The limited predictive value of psychological resilience as found in the current study 

and previous studies (de Terte et al., 2014; Dolan and Adler, 2006; Marchand et al., 2015; 

Thomassen et al., 2015; Wild et al., 2016; Youssef et al., 2013), could also be affected by 

range restriction. Due to the rigorous selection program as implemented in the Netherlands, 

Dutch police officers might be a less heterogeneous subsample of the workforce with respect 

to psychological resilience, in comparison to other occupations. Longitudinal studies on 

military selection do show small to moderate effects of resilience on subsequent admission 

into military training (Gayton and Kehoe, 2015; Hystad et al., 2011) or attrition during 

military training (Bezdjian et al., 2017; Hardy et al., 2010; Maddi et al., 2012; Williams et al., 

2016). These studies suggest that resilience is higher among those who make it through 

selection and initial training and into rescue worker occupations. To illustrate our points: the 

police officers that comprise the lowest scoring groups on the RS-nl and MTQ-48 in the 

current sample still do not score very low on these measurement instruments. Previous 

research (van der Velden et al., 2013) has also shown that Dutch police officers have 

favorable prevalence rates of severe scores of anxiety, depression or hostility compared to 

soldiers, bank employees or psychiatric hospital personnel. The prevalence of mental health 

disturbances in the current study is comparable to both the samples of police officers in this 

study (van der Velden et al., 2013). Therefore, range restriction could indeed have influenced 

the magnitude of the effect sizes in the current study, and this may be a common problem in 

other studies examining associations between psychological resilience and mental health 

disturbances in rescue worker samples. Future research should establish the influence of 

range restriction on these associations.  
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Limitations 

Between the baseline and follow-up measurement attrition occurred. However, 

bivariate analyses revealed no significant differences in the key-variables in our study 

(psychological resilience and mental health disturbances) between respondents that only 

participated at baseline, compared to those who participated until three months or who 

participated throughout all measurement moments.  

In the present study mental health disturbances was a composite variable, based on 

anxiety and depression symptoms, PTSD-symptoms and hostility at each survey. We did not 

include other mental health problems such as burn-out (Fyhn et al., 2016) or somatization 

(Ojedokun and Balogun, 2015). It is possible that including such other mental health 

variables in our mental health disturbances measure would affect the predictive value of 

resilience, although we consider this possibility unlikely given the marked overlap between 

burnout and somatization on the one hand and our assessed mental health problems on the 

other.  We assessed several predictors besides mental health disturbances and resilience, such 

as work circumstances and general health. We have no information on other factors that are 

associated with mental health disturbances such as social support (de Terte et al., 2014) and 

personality factors (Yuan et al., 2011), that may have influenced our findings. However, it is 

to be expected that including additional predictors would decrease the predictive value of 

psychological resilience further. 

We used two different instruments measuring psychological resilience but both are 

self-report measures. To the knowledge of the authors, there are no more objective measures, 

such as ratings by officers’ superior, available for psychological resilience. The inclusion of 

such alternative measures might enhance the validation of psychological resilience 

measurements in future research.  
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Following previous studies on resilience among police officers, we considered 

resilience as a personal capacity to mitigate stress levels caused by circumstances that are 

likely to induce stress, such as potentially traumatic experiences. Other scholars do not 

consider resilience as a personal capacity, but as a process or phenomenon (Cf. Luthar et al., 

2000). It was outside the aim of the present study to assess the predictive value of resilience 

according to other concepts of resilience. 
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Summary 

Military personnel are exposed to severe stressors across different stages of their career that 

may have a negative impact on mental health and functioning. It is often suggested that 

psychological resilience plays an important role in the maintenance and/or enhancement of 

their mental health and functioning under these circumstances. A systematic literature search 

was conducted using PsycINFO, MEDLINE, PsycARTICLES, Psychology and Behavioral 

Sciences Collection, Web of Science, and PubMed up to August of 2019 retrieving 3,698 

hits. Schmidt and Hunter meta-analytical techniques were used to assess the predictive value 

of psychological resilience on ten different military relevant mental health and functioning 

outcomes. Multivariate meta-analysis assessed the origin of heterogeneity among bivariate 

effect sizes. The effect sizes of 40 eligible peer-reviewed papers covering 40 unique samples 

were included in the meta-analysis. Seventy-eight percent of these studies were published 

after 2010 and were predominantly conducted in western countries. Bivariate effect sizes 

were low to medium (absolute values: .08 to .36) and multivariate effect sizes, adjusting for 

across studies varying sets of covariates, were low to trivial (absolute values: .02 to .08). 

Moderator analyses using multivariate meta-analysis on 60 bivariate effect sizes, revealed no 

significant effect of type of psychological resilience scale, time-lag, and career stage. The 

current review found no indications that different conceptualizations of psychological 

resilience across a variety of research designs, are strongly predictive of mental health and 

functioning among military personnel. Future directions (moderator/mediator models, 

stressor type specifications, and directionality) for prospective studies are discussed. Our 

results question the usefulness of interventions to enhance the resilience of soldiers to 

improve their mental health and functioning. 
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Introduction 

 Due to the nature of their work, soldiers are confronted with all kinds of stressful and 

potentially traumatic combat and war-related events during deployment. In addition, they 

may face non-operational stressors such as absence of comradeship, prolonged displacement 

from home during deployment, and adaptation problems in the transition to civilian life 

(Adler et al., 2003; Mobbs and Bonanno, 2017). Training exposes recruits to situations 

derived from combat and war-related events to prepare them for deployment (Adler et al., 

2003).  The ability or capacity to perform well and successfully accomplish tasks under such 

critical circumstances is considered pivotal in the military (Seligman and Fowler 2011). In 

this perspective the concept of psychological resilience has gained much attention and 

popularity because it is assumed to predict positive adaptation under these stressful 

circumstances (see Adler and Saboe, 2017; Bonanno, 2012; Meridith et al., 2011; Rona et al., 

2016; Stimpson et al., 2003).  

 Additionally, this perspective conveys the particular conceptualization of 

psychological resilience as a capacity (Britt et al., 2016; Funk, 1992; Kobasa, 1979; Luthans 

et al., 2006; Maddi, 2002; Pangallo et al., 2015) as opposed to resilience as an outcome (see 

Bonanno and Diminich, 2013; Chmitorz et al., 2017) or a process (Luthar et al., 2000). 

Studies examining psychological resilience as a capacity typically assess associations 

between psychological resilience scales and measures of (mental) health, well-being, and/or 

functioning. Despite content dissimilarities, these scales always convey self-reported 

behavioural patterns when experiencing stressors, and/or how individuals appraise stressors 

(Pangallo et al., 2015; Windle et al., 2011). Studies applying these scales hypothesize that 

exhibiting psychological resilience (i.e., scoring high on a single self-report measure) is an 

indication that the individual has the capacity to endure stressors well, and hence, experiences 

less stress and stress related problems (i.e., mental health and/or functioning problems; 
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Windle et al., 2011). This approach to psychological resilience is very useful for occupations 

with frequent exposure to severe stressors, such as the military. Recognition of capacities that 

predict well-being and good functioning in severe stressful circumstances is a useful 

instrument for selection, screening, and training purposes (Adler et al., 2003; Seligman and 

Fowler, 2011).  

 Predominantly, evidence for the importance of psychological resilience is based on 

cross-sectional studies (Eschleman et al., 2010), which cannot reliably establish the predictive 

validity of psychological resilience. A recent study among police officers shows that strength 

and significance of the association between psychological resilience and mental health is 

different between cross-sectional and longitudinal study designs (van der Meulen et al., 

2018). The practical relevance for psychological resilience as a capacity is its potential ability 

to help identify people who can maintain their mental health and uphold functioning under 

stressful circumstances yet to come. A fundamental question this perspective raises is to what 

extent psychological resilience indeed protects against mental health problems or problems in 

functioning as a soldier at later stages in practice. What is the predictive value of resilience 

according to prospective longitudinal studies?  

Aim of the present study 

 To gain insight into the protective role of resilience among soldiers across prospective 

studies, we conducted a systematic review and meta-analysis that were previously absent to 

the best of our knowledge. The development of resilience training and the assessment of their 

efficacy based on enhancing psychological resilience is currently a widely applied practice 

(e.g., Chmitorz et al., 2017; Joyce et al., 2018; Leppin et al., 2014; Robertson et al., 2015; 

Seligman and Fowler, 2011; Vanhove et al., 2016). Despite the prevalence of such research, 

there are no reviews available that establish evidence to support that psychological resilience 

is actually predictive of military relevant outcomes, such as mental health and functioning. 



87 

To fill this gap of scientific knowledge, we conducted a meta-analysis of prospective studies 

on this topic among military personnel.  

 In addition, in the meta-analysis we assessed several moderators, namely the core 

concept of psychological resilience, time-lag between measurements, and the career phase. 

Currently there are many different psychological resilience scales available (Pangallo et al., 

2015; Windle et al., 2011). We assessed whether specific definitions of psychological 

resilience, namely hardiness or mental toughness, would alter the magnitude of effect sizes. 

Concerning the time-lag between measurements, psychological resilience is considered to be 

a malleable concept either by training (Luthans et al., 2006) or experience (Pangallo et al., 

2015). If psychological resilience changes over time, it is expected that an increase in time-

lag decreases the magnitude of effect sizes. Finally, the career phase moderator is considered. 

Psychological resilience is a concept theoretically linked to the experience of adversity. Not 

all phases of a military career might constitute phases with significant adversity. Particular 

post-career and training situations, despite being potentially stressful, might not constitute 

significantly adverse situations. The deployment phase, however, is known to convey 

significant adversity, such as combat exposure and injury to self or colleagues (Adler et al., 

2003). Hence, effect sizes might differ across career phases, and specifically, the deployment 

phase might yield the largest effect sizes. 

Method 

 The procedures followed in the current systematic review and meta-analysis 

conformed to current consensus on reviewing practices and associated reporting standards 

(Johsnon and Hennessy, 2019; Moher et al., 2009; see also supplement 13). 

Literature search 

A systematic literature search was conducted until August 2019, using the following 

databases: PsycINFO, MEDLINE, PsycARTICLES, Psychology and Behavioral Sciences 
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Collection, Web of Science, and PubMed. All searches used the same search string with the 

following keywords and syntax: ((resilien* or hardiness or hardy) and (disposition* or 

psychological or trait*) and (police or policing or (law and enforcement) or firefight* or 

paramedic* or (police and officer*) or (rescue and worker) or military or soldier or veteran* 

or army or (first and responder) or (emergency and nurse)). Our initial plan was to conduct a 

study covering all rescue worker occupations, including paramedics, police officers, 

firefighters, and other rescue workers. We discovered only three studies among police 

officers (Jenkins et al., 2019; Marchand et al., 2015; van der Meulen et al, 2018) and one 

among paramedics (Wild et al., 2016) that examined prospective associations between 

psychological resilience and mental health. We found one study among non-military 

occupations that examined prospective associations between psychological resilience and a 

functioning outcome (Soccorso et al., 2019). Due to comparability issues we decided to focus 

on military personnel hereafter. 

In sum, we included studies that 1) applied prospective longitudinal designs with at 

least a baseline measurement of psychological resilience and a follow-up measurement of 

mental health or functioning: 2) used samples of military personnel; 3) used measures of 

psychological resilience (only full scales); and 4) examined associations over time with either 

one or more mental health or functioning outcomes.  

We excluded studies 1) that did not provide sufficient information to compute effect 

sizes (all the corresponding authors of these three studies were unsuccessfully contacted via 

e-mail with a request for relevant data); 2) with a follow-up measurement on mental health 

issues prevalent before the baseline measurement of psychological resilience, excluding a 

prospective design (Benda, 2005); and 3) that examined trajectories of mental health 

problems with the psychological resilience measurement coinciding with the first mental 

health measurement excluding a genuine prospective design (Krauss et al., 2018; Zerach et 
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al., 2017). The sample used in the latter study, was also used in another study which was 

included (Dekel et al., 2011); and  that only used a specific selection of items from a 

psychological resilience measures (e.g., Nanney et al., 2018) or only examined factors of 

psychological resilience measures (e.g., control factor of the Dispositional Resilience Scale-

15; see Godlewski and Kline, 2012). 

In total, 40 studies were included (see supplement 4 for a flow diagram of the 

selection process). Because some studies assessed more than one mental health or functioning 

outcome, in total, 108 effect sizes were used in the statistical analyses and 40 individual 

samples were included in the current review. Four studies described two samples (Arthur, 

Fitzwater, Hardy, Beattie and Bell, 2015; Delahaij et al., 2010; Vogt et al., 2008; Russell et 

al., 2019); in three other instances, a single sample was used in two or three studies with 

studies containing relevant but different information. These studies were the combination of 

the studies of Bartone et al. (2015) and Bartone et al. (2014), the combination of studies of 

Maddi et al. (2012) and Maddi et al. (2017), and the combination of Elbogen et al. (2014), 

Green et al. (2014) and van Voorhees et al. (2018). 

Coding scheme 

The following features of studies were coded: 1) sample size(s) and specific military 

occupation(s) of participants; 2) country origin of sample; 3) time-lag between measurement 

moments; 4) career stage; 5) type of measurement instrument used for psychological 

resilience; and 6) type of outcome measure and measurement instrument for the outcome 

measure. The time-lag and career stage characteristics were used as moderators and therefore 

categorized. The time-lag was categorized into studies with less than one year between 

measurements, one to two years between measurements, and with two or more years between 

measurements. The career stages were categorized into training/selection, deployment cycle, 
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post-career, and a so-called mixed category. The mixed-category included studies that started 

during or prior to the training phase and were extended beyond a deployment cycle. 

For each effect size the following statistics were recorded: (1)  the effect size measure (e.g., 

Cohen’s d or Standardized Regression Coefficient); (2) the sample size over which the effect 

size was calculated; (3) covariates that were included in multivariate analyses; and (4) the 

Cronbach’s α of the psychological resilience and outcome measure as calculated in the 

sample.  

When studies did not report the sample size over which the effect size was calculated, 

the overall sample size as mentioned in the study was used as an estimate. The outcome 

measures were categorized into either mental health or functioning categories. These two 

broad categories were further divided. Mental health was categorized into the following 

(specific) mental health outcomes: general mental health, posttraumatic stress disorder 

(PTSD), depression, alcohol abuse, distress (being the experienced psychological distress to 

military stressors), aggression, anxiety, positive affect, substance abuse, and suicidal ideation. 

Functioning was categorized into either performance measures (consisting of outcomes such 

as military college grading or physical performance scores) and retention (consisting of 

outcomes such as unsuitability attrition or passing/failing selection). 

Data preparation 

All meta-analyses were based on the correlation coefficient r. Effect sizes were 

transformed into correlation coefficient r if presented in the form of: t, f, χ2 or d values, or 

Odds Ratios (Bonett, 2007; Rosenthal, 1991; Rosenthal and Rubin, 2003). In some cases, 

Cohen’s d-values were calculated using reported means, standard deviations, and sample 

sizes. In other cases, tetrachoric correlations were calculated from the reported prevalence of 

dichotomized psychological resilience groups and associated prevalence of the outcome 

under study. Effect sizes with either a dichotomous predictor or outcome were transformed 
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from a point-biserial to biserial correlations (Jacobs and Viechtbauer, 2017), which was 

necessary for creating statistical comparable effect sizes. Standardized path coefficients and β 

regression coefficients also were used to impute r (Peterson and Brown, 2005). 

Statistical meta-analyses 

 The meta-analyses in the current review consisted of two steps. At Step 1, the 

longitudinal associations between psychological resilience and specific outcome measures 

were examined. All these meta-analyses were conducted separately for effect sizes derived 

from 1) bivariate analyses (e.g., t-tests or correlation analyses) and 2) multivariate analyses 

(e.g., multiple regression, multivariate logistic regression or structural equation modelling). 

Random-effects models as formulated by Schmidt and Hunter (2015) were used for all 

analyses and included corrections for sampling and measurement error. These outcomes were 

additionally corrected for range restriction. At Step 2, series of moderators were tested that 

could influence the magnitude of effect sizes of psychological resilience and mental 

health/functioning outcomes. The moderators of interest were the type of psychological 

resilience measurement instrument, time-lag between measurements, the career stage, the 

outcome category, and the difference between bivariate and multivariate effect sizes. To 

increase the statistical power for these analyses, all available effect sizes were pooled using 

multivariate meta-analyses to test the aforementioned moderators. The full specifications of 

these two phases of our analytical strategy are outlined in the next two subsections. 

Step 1: Meta-analysis of longitudinal associations 

In a few instances, multiple effect sizes of a single sample and/or same outcome 

category were sample size weighted averaged into a single effect size, so that every 

individual sample provided a single estimate for each individual meta-analysis. This process 

is necessary due to the fact that effect sizes on the same outcome category from the same 

sample are not independent, and thereby violate the independence assumption for conducting 
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meta-analysis. For example, Bartone et al. (2015) report a correlation analysis of hardiness 

with the CAGE monitor for alcohol abuse and the Alcohol Use Disorders Identification Test 

(AUDIT) scale for alcohol abuse. These two correlation coefficients were averaged and 

formed a single effect size to be meta-analyzed in the category of alcohol abuse. Compiling 

of effect sizes was done in the following categories: alcohol abuse (effect sizes of two studies 

were compiled; k = 2), distress (k = 2), performance (k = 4), and retention (k = 3). Solving the 

dependency of effect sizes by computing a weighted average is suboptimal (Assink and 

Wibbelink, 2016) since not all the available information is used in the analyses. For that 

reason, we also ran multivariate analyses as a sensitivity analysis to verify whether weighted 

averaging the dependent effect sizes affected the results. These multivariate analyses are not 

based on the methodology of Schmidt and Hunter (2015) because their methodology has not 

been extended to multivariate meta-analysis models (see the next paragraph for a description 

of multivariate meta-analysis).  

Random-effects modelling was chosen, because variance in study’s true effect sizes 

was expected due to: 1) variation in operationalizations of psychological resilience and 

outcomes measures across studies, 2) different study contexts in which the effect size was 

calculated, and 3) the fact that effect sizes were computed while controlling for different sets 

of covariates. The meta-analysis method described by Schmidt and Hunter (2015) specifically 

focus on the correction for so-called artifacts. These artifacts are sources of variance not 

rooted in differences in study design across studies. Rather, artifacts are statistical anomalies 

that also cause variance between effect sizes, up and over the variance caused by study 

designs (e.g., choice of measurement instruments) of different studies. In the current review, 

we corrected for three artifacts: sampling error, measurement error, and range restriction. The 

main benefit of the method by Schmidt and Hunter (2015) is the ability to determine to which 

extent the outcome of the meta-analysis, the weighted average effect size, gives an accurate 
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representation of the ‘true’ population effect size, and whether differences in study design 

could be accountable for remaining heterogeneity in the weighted average effect size.  

This method is especially relevant for the current review because of the use of self-

report scales of psychological resilience which often involve measurement error (Windle et 

al., 2011). Furthermore, differences in sample sizes across studies is accounted for by 

corrections for sampling error. Many military organizations have rigorous selection processes 

and high attrition rates. Therefore, range restriction on key variables is likely to occur. 

Correcting for sampling error is based on sample sizes on which individual effect sizes were 

calculated on. The method for correcting measurement error and range restriction are 

described below in more detail. 

Corrections for measurement error in the measurement of psychological resilience 

were conducted based on the internal consistency as measured by Cronbach’s α. If the 

Cronbach’s α for a scale was not available, the sample size weighted average of all available 

Cronbach’s αs as found in other studies of the current review was used. The same strategy 

was used for the outcome measures. Missing reliability estimates were imputed based on 

sample-size weighted averages reported in other studies. For the psychological resilience 

scales, these were: Dispositional Resilience Scale (DRS): Cronbach’s α = .74 (k = 8, n = 

4,322), and Connor-Davidson Resilience Scale (CD-RISC): Cronbach’s α = .91 (k = 4, n = 

55,345). For those psychological resilience scales for which no Cronbach’s α was available, a 

sample-size weighted average of all psychological resilience scales for which information 

was available was used to impute missing values: Cronbach’s α = .89 (k = 20, n = 66,042). 

Missing values on measurement error in the mental health outcomes were imputed in a same 

manner. Cronbach's α missing values were imputed by the following values: depression: 

Cronbach’s α = .91 (k = 2, n = 756), PTSD: Cronbach’s α = .96 (k = 2, n = 230), alcohol 

abuse: Cronbach’s α = .84 (k = 2, n = 1,174), general mental health: Cronbach’s α = .86 (k = 
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1, n = 144), and distress: Cronbach’s α = .82 (k = 3, n = 1,778). Studies with mental health 

outcome measures for which no Cronbach’s α was available, an overall (i.e., an aggregate of 

all available mental health outcome variables’ Cronbach’s α’s) sample-size weighted average 

was used to impute these missing data: Cronbach’s α = .84 (k = 11, n = 4,154). Cronbach’s αs 

for effect sizes with a performance or retention outcome were not available. Therefore, these 

were all assigned a value of 1 (i.e., no measurement error).  

Different types of effect size measures were used in the studies included in the meta-

analysis. It can be expected that studies that used different effect size measures do not share a 

common true effect size (Jacobs and Viechtbauer, 2016). Hence, the effect sizes were 

grouped by effect size measure per outcome category as a sensitivity analysis to assess 

whether there were systematic differences between the effect sizes based on different effect 

size measures.  

Small effect sizes could be explained by range restriction. The benefits of 

psychological resilience for military personnel can only be assessed among personnel that 

made it through selection, although military personnel might be (implicitly or explicitly) 

selected on levels of psychological resilience. Consequentially, study samples (i.e., samples 

of military personnel after selection) may have lower levels of variance (i.e., range 

restriction) in psychological resilience. Range restriction always leads to a reduction in the 

effect size, and, hence, may lead to the underestimation of the value of the variable of interest 

(Schmidt and Hunter, 2015). We used methods as described in Schmidt and Hunter (2015) to 

correct for range restriction. The correction for range restriction was conducted on the 

outcomes of meta-analyses that first corrected for sampling error and measurement error 

(both estimates with and without range restriction corrections are presented). Range 

restriction corrections are dependent on estimations of a reduction in standard deviation (SD) 

of the predictor variable after selection procedures or attrition during training have taken 
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place as compared to the SD before selection/training attrition. This process is expressed by 

the ratio of the restricted sample SD versus the unrestricted sample SD in the formula "# =

%&'' ()''⁄  (Schmidt and Hunter, 2015) where "# is the correction estimate for range 

restriction, %&'' is the SD of the restricted sample, and ()'' is the SD of the unrestricted 

sample. Two studies (Bezdjian et al., 2016; Lo Bue et al., 2016) provided information to 

calculate this estimate: for these two studies "# is 0.96 (n = 53,698) and 1.01 (n = 233) 

respectively. Sample-size-weighted pooling these estimates yields "# of 0.96. The meta-

analytical outcomes (corrected for sampling error and measurement error) were corrected for 

range restriction using the following formula:	ρ- = ./01
2(./14-)0116-

 , in which ρ- is the meta-

analytical outcome corrected for range restriction, measurement error, and sampling error, ρ7 

is the meta-analytical outcome corrected for measurement error and sampling error only, and 

"# is the range restriction correction estimate (more particular: 1 "#⁄ ). 

SPSS version 24, with the macros of Field and Gillett (2010), was used to perform the 

analyses of Step 1. 

Step 2: Test of moderators 

Multivariate meta-analysis was applied to determine the effects of several moderators 

that might influence the magnitude of the studied effect sizes. This method allows the 

inclusion of all effect sizes individually and corrects for their non-independence when they 

originate from the same sample or study. An often-used method for resolving non-

independence used before the introduction of multivariate meta-analysis is compiling 

multiple effect sizes of a single sample into a sample average effect size for that particular 

sample (as done in step one; Moeyaert et al., 2017). A negative effect of this method is a 

strong reduction in the number of effect sizes to be included into a meta-analysis (32 effect 

sizes when methods for averaging are used, versus 60 effect sizes using multivariate meta-

analysis). Consequentially, the main benefit of multivariate meta-analysis is its ability to 
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increase the power of analysis compared to traditional methods. The increase in statistical 

power was particularly beneficial in determining the effect of moderators.  

The multivariate meta-analysis was based only on the bivariate effect sizes, because 

the covariates that were included in the analyses of the studies from which the multivariate 

effect sizes were extracted made it impossible to distinguish the effect of moderators from the 

effect of the included covariates in the analysis of the studies. The dependence of effect sizes 

from the same sample is expressed by a correlation between the outcome measures. These 

correlations were not always available (and, if necessary, were imputed based on studies with 

available correlations, to estimate the covariance between effect sizes in the same study. This 

occurred in 12 samples. Hence, we used cluster-robust variance estimation methods that 

accounted for potential misspecification of these imputations (Pustejovsky and Tipton, 2016). 

Since the number of effect sizes included in our meta-analysis is rather small, we used the 

bias-reduced linearization adjustment that is currently recommended for drawing inferences 

based on small samples (Pustejovsky and Tipton, 2016).  

 The following study features were included as moderators: career stage (deployment 

(ref.), training/selection, post-career and multiple phases), time-lag between measurements (< 

1 years (ref.), 1-2 years and > 2 years), and the instrument used for measuring psychological 

resilience (resilience, hardiness, and mental toughness scales).  

 The metafor-package in R was used to perform the multivariate meta-analyses 

(Viechtbauer, 2010). The clubSandwhich-package in R was used to perform the cluster-

robust analysis (Pustejovsky, 2018).  

Study quality and risk of bias 

 The risk of bias was assessed for every individual study (multiple studies on the same 

sample were considered to be one study), using the QUIPS quality checklist developed by 

Hayden et al. (2006). This checklist is widely used and recommended by the Cochrane 
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collaboration. It consists of six domains in which bias could occur. In two calibration sessions 

with all authors, the items on the QUIPS were operationalized to fit the criteria for studies in 

the domain of the current review (see supplement 9). The QUIPS was scored for each study 

based on the hypothesis of the current paper, and, therefore, does not necessarily reflect the 

adequacy of addressing the specific hypotheses or research questions of the assessed paper. 

The principal author of the current review scored all articles, and all other authors each 

scored five randomly selected studies to assess inter-rater reliability (IRR) by calculating an 

average agreement proportion across all 31 QUIPS items.  

Publication bias 

Funnel plots were created separately for bivariate and multivariate effect sizes. 

Egger’s regression was used to statistically determine the potential asymmetry of the funnel 

plots. Significant asymmetry is an indication for small-study effects implying that there is a 

relationship between the effect size and the study’s precision. One cause of small-study 

effects is publication bias, but small-study effects can also be caused by other factors. (e.g., 

variance in studies’ true effect size; Egger et al., 1997).  

Results 

 Table 1 presents the characteristics of studies where mental health was the dependent 

variable, and Table 2 studies where functioning was the dependent variable. Of the included 

studies, 77.5% (k = 28) were published after 2010, 20% (k = 8) between 2001 and 2010, and 

one study before 2000 (in 1990). Sample sizes ranged from 20 to 53,968, with a mean of 

2,158 and a median of 326. Most studies were conducted among United States military 

personnel (k = 20, 57.5%); other studies originated from Australia (k = 3, 7.5%), Canada (n = 

1, 2.5%), Israel (k = 2, 5.0%), Netherlands (k = 2, 5.0%), Norway (k = 6, 15.0%), and the 

United Kingdom (k = 3, 7.5%). The mean time-lag between surveys was 17.3 months, 

ranging from two or three weeks up to twelve years (median 8 months). Four studies did not
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Table 1. Studies included in meta-analyses on longitudinal associations between psychological resilience and mental health problems. 
      Multivariate Multivariate  Bivariate  

# Author(s) 
(year) 

N PR predictor 
(IC) 

Follow-
up time 

Career stage control variables Outcome 
(IC) 

Effect size1 Outcome (IC) Effect size1 

1 Bartone et al. 
(2015) 
Bartone et al. 
(2014) 

84 U.S. military 
National Guard 
veterans  

DRS-15 (.80) 8 
months 

T1: one week post 
deployment 
T2: 7 to 9 months 
post deployment 

Age, Rank, Combat 
exposure, Avoidance 
coping 

AUDIT-Ca 
(.75): 
CAGE: 

 
rOR = -.01 
rOR = .03 

AUDIT-Ca 
(.75): 
CAGEa: 
 

 
r = -.06 
r = .10 
 

2 Bezdjian et 
al. (2016) 

53,698 U.S. Air 
Force Service 
Members 

CD-RISC 
(.91) 

6 
months 

T1: in first 3 days 
entering military 
service 
T2: medical record 
check-up within 6 
months post military 
service entry 

   Mental Health 
disturbances 
registrationb: 

 
 
rt = -.32 

3 Campbell-
Sills et al. 
(2017) 

8,558 U.S. soldiers 
from Brigade 
Combat Teams 
preparing to be 
deployed in 
Afghanistan 
(subsample of 
3,526 soldiers with 
complete data and 
no prior emotional 
disorders was used 
in the current 
review) 

Resilience 
scale (10 
items pooled 
by authors 
from various 
scales on 
resilience) 
(.89) 

18 
months 

T0: 1-2 months pre-
deployment 
T1: 1 months post-
deployment 
T2: 3 months post-
deployment 
T3: 9 months post-
deployment 

Age, Sex, 
Race/ethnicity, 
Education, Marital 
status, Number of prior 
deployments, 
Childhood 
maltreatment, Personal 
life stress during 
deployment, Army life 
stress during 
deployment, 
Combat/deployment 
stress 

Emotional 
disorder 
incidence 
(PTSD, 
MDE, 
GAD, PD, 
SI)b: 

 
 
 
 
 
 
rOR = -.04 
 

  

4 Choi et al. 
(2019) 

4,182 U.S. Soldiers 
(with European 
Ancestry) 
deployed in 2012 
to Afghanistan 

Trait 
resilience (5 
items pooled 
from various 
resilience 
related 
scales) (.89) 

24 
months 

T0: 6 weeks prior to 
deployment 
T1: 3 months post-
deployment 
T2: 9 months post-
deployment 

Age, Sex, Polygenic 
Risk (categorical 
measure), Trait 
resilience*Polygenic 
risk (categorical 
measure) 
Age, Sex, Polygenic 
Risk (continuous 
measure), Trait 
resilience*Polygenic 

MDE 
subscale of 
CIDI-SCe: 
 
 
 
MDE 
subscale of 
CIDI-SCe: 

 
 
rOR = -.06 
 
 
 
 
 
rOR = -.04 
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      Multivariate Multivariate  Bivariate  

# Author(s) 
(year) 

N PR predictor 
(IC) 

Follow-
up time 

Career stage control variables Outcome 
(IC) 

Effect size1 Outcome (IC) Effect size1 

risk (continuous 
measure) 

5 Dekel et al. 
(2011) 

103 Israeli Yom-
Kippur war 
military prisoners 
of war (POW) 

Hardiness 
scale (.95) 

12 
years 

T1: 18 years post 
POW captivity 
T2: 30 years post 
POW captivity 

   PTSD 
inventoryc (.95): 

 
r = -.21 

6 Delahaij et 
al. (2010) 

109 Dutch Officer 
Cadets (OC) 
enrolled in basic 
training 
98 Dutch Infantry 
Recruits (IR) 
enrolled in basic 
training 

DRS-15 (OC 
sample: .80; 
IR sample: 
.81) 

15 
weeks 
(OC) 
17 
weeks 
(IR) 

T1: first week of 
training 
T2: 17 (OC) and 15 
(IR) weeks into 
training 
T3: After closing 
exercise of basic 
training 

   OC sample: 
SQd (Challenge; 
.77): 
SQd (Threat; 
.69): 
IR sample: 
SQd (Challenge; 
.67): 
SQd (Threat; 
.70): 
 

 
 
r = .09 
 
r = -.10 
 
 
r = -.31 
 
r = -.13 

7 Dolan and 
Adler (2006) 

629 U.S. soldiers 
deployed to 
Kosovo for 6 
month 
peacekeeping 
mission 

MH (.90) 4 
months 

T1: 3 – 4 months 
mid deployment 
T2: 1 – 2 months 
post-deployment 

Depression (T1), 
Deployment stressors, 
Stressors*Hardiness 

CES-De 
(.90): 

 
rbc = -.05 

CES-De (.90): 
 

r = -.16 
 
 

8 Eid and 
Morgan III 
(2006) 

72 Norwegian 
naval officer cadets 
undergoing basic 
training  

DRS-15 (.73) < 1 
year2 

T1: post mild stress 
POW training 
T2: post high stress 
POW training 

  
 

 
 
 

CADDSd 
(dissociation; 
.66): 
 

 
 
r = .30 

9 Eid et al. 
(2011) 

1,076 Norwegian 
military personnel  

DRS-15 3 years T1: random during 
career 
T2: random during 
career 

Age (<29 years), Age 
(30-39 years), Age (40-
49 years), Age (>49 
years), Deployment 
history, Avoidance 
coping 

CAGEa: rOR = -.04 
 

  

10 Eisen et al. 
(2014) 

512 U.S. military 
veterans deployed 
in Operation 

DRS-15 6 
months 

T1: 3 – 12 months 
post-deployment  

Gender, Age, 
Ethnicity, Race, 
Education, Marital 

PCL-Mc: 
MCSb: 
AUDIT-Ca: 

rbc = -.06 
rbc = -.23 
rbc = -.04 
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      Multivariate Multivariate  Bivariate  

# Author(s) 
(year) 

N PR predictor 
(IC) 

Follow-
up time 

Career stage control variables Outcome 
(IC) 

Effect size1 Outcome (IC) Effect size1 

Enduring 
Freedom/Operation 
Iraqi Freedom 
returnees 

T2: 9 – 18 months 
post-deployment 

status, Monthly 
income, Employment 
status, Time in 
military, Most recent 
deployment, Service 
component, Branch of 
service, Total no. 
deployments, Length 
of last deployment, 
Time since return, 
Discharged from 
service, 12 
Deployment Risk and 
Resilience Factors, 
Post deployment Social 
Support, Self-efficacy  

DAST-10f: rbc = -.00 

11 Elbogen et 
al. (2014) 
Green et al. 
(2014) 
van 
Voorhees et 
al. (2018) 
 

1,090 U.S. military 
post 9/11 veterans 

CD-RISC 
(.93) 

1 year T1: random post-
career 
T2: random post-
career 

Age, Gender, Basic 
needs met, Combat 
exposure  
Following covariates 
only for CT/MACV 
outcome: DTS, Change 
in DTS, AUDIT, 
Change in AUDIT, 
Change in CD-RISC, 
Social support, Change 
in social support 

Positive 
screen for 
CT/MACV
Sg: 
AUDITa 
(.85): 
AUDITa 
(.85): 
 
 

 
 
 
rOR = .00 
 
rbc = -.10 
 
rOR = -.01 
 
 
 
 

Positive screen 
for 
CT/MACVSg 
(low risk): 
Positive screen 
for 
CT/MACVSg 
(high risk): 
Violence: 
DTS: 
AUDIT: 
AUDITa (.85): 
 
 
 
 

 
 
 
rtc = -.08 
 
 
 
rtc = -.13 
r = -.13 
r = -.37 
r = -.27 
r = -.24 
 

12 Elliott et al. 
(2015) 

127 post 9/11 U.S. 
military veterans 

CD-RISC 
(.96) 

8 
months 

T1: random post-
deployment 
T2: random post-
deployment 

Personality prototypes, 
Traumatic brain injury, 
Social support (T2), 
Action coping (T2), 

PCL-Mc 
(.97): 
BDI-IIe 
(.96): 

 
rspc = .09 
 
rspc = -.03 

PCL-Mc (.97): 
BDI-IIe (.96): 
 

r = -.41 
r = -.53 
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      Multivariate Multivariate  Bivariate  

# Author(s) 
(year) 

N PR predictor 
(IC) 

Follow-
up time 

Career stage control variables Outcome 
(IC) 

Effect size1 Outcome (IC) Effect size1 

T3: random post-
deployment 

Avoidant coping (T2), 
Psychological 
flexibility, Combat 
exposure 

 

13 Hourani et 
al. (2012) 

551 U.S. marines 
separating from 
duty 

CD-RISC 9 
months 

T1: during transition 
workshop before 
discharging from 
military service 
T2: >2 months post 
discharge 

  
 

 Stress indexd: 
PHQ (anxiety)h: 
PCL-Cc: 
CES-De: 
Positive screen 
for anxiety, 
PTSD or 
depression 
(according to 
PHQ (anxiety) 
PCL-C and 
CES-D)b: 

r = -.10 
rtc = -.12 
rtc = -.16 
rtc = -.15 
 
 
 
 
 
 
 
rtc = -.18 
 

14 Isaacs et al. 
(2017) 

2,157 U.S military 
veterans (n = 875 
of subsample with 
trauma history 
used in analysis 
included in current 
review) 

CD-RISC 2 years T1: random during 
or post career 
T2: random during 
or post career 

   Positive screen 
for PTSD, 
anxiety or 
depression 
(according to 
PCL-5 (PTSD; 
_ and PHQ)c: 

 
 
 
 
 
 
rd = -.36 

15 McNally et 
al. (2011) 

122 U.S. air force 
medical personnel 
with post 9/11 
deployment 
experience 

CD-RISC 5 
months 

T1: pre-deployment 
preperations 
T2: 1 month post-
deployment 

   PCL-Mc: r = -.13 

16 Meyer et al. 
(2019) 

254 U.S. military 
veterans with post 
9/11 deployment 
experience 

BRS (.89) 1 year T1: random post-
deployment 
T2: random post-
deployment 

Life-time PTSD 
symptom severity, 
Baseline PTSD 
symptom severity, 
Neuroticism, 
Extraversion, 
Openness, 

PTSD 
resiliency 
score based 
on CAPS, 
CWE, MST 
and TLEQc: 

 
 
 
 
 
rbc = -.10 

CAPS-IVc (.93): 
BDI-IIe (.95): 

r = -.52 
r = -.45 
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      Multivariate Multivariate  Bivariate  

# Author(s) 
(year) 

N PR predictor 
(IC) 

Follow-
up time 

Career stage control variables Outcome 
(IC) 

Effect size1 Outcome (IC) Effect size1 

Agreeableness, 
Conscientiousness, 
Psychological 
Flexibility 

17 Orme and 
Kehoe 
(2014) 

448 Australian 
Army Reservists 
deployed to Timor-
Leste or Solomon 
Islands 

CHS 28 
months 

T1: day 1 of 
deployment 
T2: end of 
deployment 
T3: 3-6 months 
post-deployment 
T4: 12 months post-
deployment 
T5: 24 months post-
deployment 

Total deployment 
stressors, Trauma 
exposure, 
Hardiness*Total 
deployment stressors, 
Hardiness*Trauma 
exposure, 
Hardiness*Deployment 
stressors*Trauma 
exposure 

DASSb: rt = .07 DASSb: r = -.39 

18 Russel et al. 
(2019) 

83 U.S. veterans 
with prior 
deployment 
experience 
(Sample 1) 
83 U.S. veterans to 
be deployed 
(Sample 2)  

DRS-15 (.94) 3 years Sample 1: 
T1: random post-
deployment 
T2: random post-
deployment 
Sample 2: 
T1: pre-deployment 
T2: random post-
deployment 

Social desirability, 
Age, Education, Sex, 
Race, Timing of 
measurements, Combat 
experience 

Sample 1: 
PCL-Mc 
(.94)c: 
PHQh (.88): 
MHATg 
(.56): 
Combined 
(PCL-M, 
PHQ, 
MHAT)b:  
Sample 2: 
PCL-M 
(.94): 
PHQh (.88): 
 MHATg 
(.56): 
Combined 
(PCL-M, 
PHQ, 
MHAT)b: 

 
 
r = -.02 
r = -.02 
 
r = -.02 
 
 
 
r = -.03 
 
 
r = -.04 
r = -.05 
 
r = .01 
 
 
 
r = -.04 

  

19 Sudom et al. 
(2014) 

34 Canadian 
Armed Forces 

DRS-15 6.6 
years 

T1: basic training    PANASi 
(positive affect): 

 
r = -.23 
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      Multivariate Multivariate  Bivariate  

# Author(s) 
(year) 

N PR predictor 
(IC) 

Follow-
up time 

Career stage control variables Outcome 
(IC) 

Effect size1 Outcome (IC) Effect size1 

T2: random during 
career 

20 Thomassen 
et al. (2015) 

144 Norwegian 
military deployed 
to Kosovo for 
peacekeeping 
mission 

DRS-15 (.69) 3 
months 

T1: 3 weeks prior to 
deployment 
T2: 2 months into 
deployment 

Age, Military rank, 
Main function 
Mental health (T1), 
Horizontal cohesion, 
Hardiness*Cohesion 

GHQ-30b 
(.86): 

 
rbc = -.08 

GHQ-30b (.86): 
 

r = -.29 
 
 

21 Vogt et al.  
(2008) 

1,571 U.S. marine 
recruits 

DRS-15 (.77) 13 
weeks 

T1: day 5 recruit 
training 
T2: 2 days before 
recruit training 
completion 

Negative affectivity 
(T1), Stress reactions 
(T1), Hardiness (T2), 
Social support (T2) 

Stress 
reactionsd 
(men; .83): 

 
 
rspc = -.17 

Stress reactionsd 
(men; .83): 
Stress reactionsd 
(women; .83): 
 
 

 
r = -.32 
 
r = -.34 
 

22 Westman 
(1990) 

326 Israeli Defense 
Force cadets 

Hardiness 
Questionnaire 
(.79) 

< 1 
year2 

T1: beginning of 
training course 
T2: End of training 
course 
T3: Follow-up 
course 

   Stress after 
nighttime 
exercised: 
Stress after 
educational 
workshopd: 
Stress at end of 
coursed: 

 
 
r = -.20 
 
 
r = -.08 
 
r = -.12 

23 Youssef et 
al. (2013) 

176 U.S. veterans 
of Operation 
Enduring 
Freedom/Iraqi 
Freedom 

CD-RISC 
(.96) 

3 years T1: random post 
deployment 
T2: random post 
deployment 

Education, Gender, 
Ethnicity and race, 
PTSD, Alcohol misuse, 
Major depressive 
disorder, Suicidal 
ideation (T1) 

BSSj: rspc = -.10   

Note: IC = Internal Consistency according to Cronbach’s α (only reported if available), DRS-15 = Dispositional Resilience Scale – 15, CD-RISC = Connor Davidson Resilience 
Scale, MH = Military Hardiness, BRS= Brief Resilience Scale, CHS = Cognitive Hardiness Scale, rOR = r calculated from Odds Ratio, rt = r calculated from t-value, rbc = Beta 
Coefficient, rtc = tetrachoric correlation based on 2×2 contingency table, rspc = Standardized Path Coefficient, rf = r calculated from f-value, rpc = partial correlation, AUDIT-C 
= Alcohol Use Disorders Identification Test-Consumption, CAGE = CAGE Alcohol monitor, PTSD = Posttraumatic Stress Disorder, MDE = Major Depressive Episode, GAD 
= Generalized Anxiety Disorder, PD = Panic Disorder, SI = Suicidal Ideation, MDE = Major Depressive Episode, CIDI-SC = Composite International Interview-Screening 
Scales, SQ = Stress Questionairre, CES-D = Center for Epidemiologic Studies Depression scale, PCL-M = PTSD Checklist – Military Version, MCS = Mental Component 
Score of the Veterans Rand Survey, DAST-10 = Drug Abuse Screening Test – 10, BDI-II = Beck Depression Inventory II , DASS = Depression and Anxiety Stress Scale, 
GHQ-30 = General Health Questionnaire – 30, BSS = Beck Scale for Suicide ideation score, CADDS = Clinical Administered Dissociative States Scale, CT = Conflict Tactics 
scale, MACVS = MacArthur Community Violence Scale, PHQ = Patient Health Questionnaire, CAPS-IV = Clinical Administered PTSD Scale Fourth Version, PCL-C = PTSD 
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Checklist – Civilian Version, PANAS = Positive and Negative Affect Schedule, a = alcohol category, b = general mental health category, c = PTSD category, d = distress category, 
e = depression category, f = substance abuse category, g = aggression category, h = anxiety category, i = affectivity category, j = suicidal ideation category. 

1 All result directions are equalized to represent a negative effect (i.e., high psychological resilience = low mental health problems or symptoms). 
2  Studies did not specify the specific time-lag, it was determined from the description of the study design that the follow-up was shorter than a year. 
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Table 2. Studies included in meta-Analyses on longitudinal associations between psychological resilience and functioning outcomes. 
      Multivariate Multivariate  Bivariate  
No. Study N PR predictor 

(IC) 
Follow-
up time 

Career stage control variables Outcome 
(IC) 

Effect size1 Outcome 
(IC) 

Effect size1 

1 Arthur et al.  
(2015) 

Sample 1: 
104 U.K. infantry 
recruits in basic 
training 
Sample 2: 
134 U.K. para 
recruits 

Sample 1: 
SMTQ (.78) 
Resilience 
(subscale of 
recruit 
attitudinal 
scale; .81) 
MTMTI (T1: 
.90; T2: .94) 
Sample 2: 
MTMTI (.87) 

Sample 
1: 3 
weeks 
Sample 
2: 
1 week 

Sample 1: 
T1: 20 weeks 
into training 
T2: 23 weeks 
into training 
T3: ending of 
training at 26 
weeks 
Sample 2: 
T1: week 19 
of training 
T2: week 20 
of training 

Sample 1: 
SMTQ, Resilience, 
Self-confidence 
Sample 2: 
Fitness score 
 

Sample 1: 
Final course 
gradea: 
Sample 2: 
P Company 
scorea: 
 
 

 
 
rbc = .48 
 
 
rbc = .26 
 

Sample 1: 
SMTQ: 
Final course 
gradea: 
Resilience: 
Final course 
gradea: 
MTMTI 
(T1): 
Final course 
gradea: 
MTMTI 
(T1): 
Final course 
gradea: 
Sample 2: 
P Company 
scorea: 

 
 
 
r = .39 
 
 
r = .33 
 
 
 
r = .33 
 
 
 
r = .56 
 
 
r = .36 

2 Bartone et al. 
(2013) 

2,383 U.S. officer 
cadets (graduated) 

DRS-15 3 years T1: start 
officer 
training 
T2: graduation 
from officer 
academy 

   Military 
performance 
scorea: 

 
 
r = .06 

3 Bartone et al.  
(2008) 

1,138 U.S. Army 
Special Forces 
candidates 

DRS-15 (.73) 
DRS-30 

4 weeks T1: start 
selection and 
assessment 
course 
T2: post-
graduation 

   DRS-15: 
Graduates 
vs. non 
graduatesb: 
DRS-30: 
Graduates 
vs. non 
graduatesb: 

 
 
 
rd = .09 
 
 
 
rd = .15 
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      Multivariate Multivariate  Bivariate  
No. Study N PR predictor 

(IC) 
Follow-
up time 

Career stage control variables Outcome 
(IC) 

Effect size1 Outcome 
(IC) 

Effect size1 

4 Bezdjian et al. 
(2016) 

53,968 enlisted 
basic trainees in 
U.S. Air Force 

CD-RISC 
(.91) 

6 months T1: in first 3 
days entering 
military 
service 
T2: attrition 
within 6 
months post 
military 
service entry 
 

   Unsuitability 
attritionb: 

 
rt = .32 

5 Eid et al. (2008) 72 Norwegian 
cadets of the 
Royal Norwegian 
Naval Academy 

DRS-15  < 1 year2 T1: just before 
end of 
academic year 
T2: end of 
academic year 

   Military 
development 
gradesa: 

 
 
r = .07 

6 Gayton and Kehoe 
(2015) 

95 Australian 
Army Special 
Forces applicants 

DRS-15 6 weeks T1: first day 
of selection 
program 
T2: 6 weeks 
post start 
selection 
program 

   Passing 
selectionb: 

 
rd = -.08  

7 Gucciardi et al. 
(2015) 

115 Australian 
Special Forces 
enrolled in 
selection test 

MTI (.84) 6 weeks T1: first night 
of selection 
course 
T2: past 
selection 
course 

Hardiness-challenge, 
Hardiness-
commitment, 
Hardiness-control, self-
efficacy 

Performance 
outcome 
selectiona: 

 
 
rOR = .41 

  

8 Hardy et al. (2010) 484 U.K. Royal 
Marine 
Commando 
training recruits 

Resilience 
(subscale of 
recruit 
attitudinal 
scale; .71) 

26 weeks T1: 4 weeks 
into training 
T2: 30 weeks 
into training 

   Training 
complete vs. 
withdrawb: 

 
 
rd = .34 

9 Hystad et al. (2011) 1,111 Norwegian 
applicants for 
Military Officer 

DRS-15 (.69) 2-3 
weeks 

T1: first week 
selection 
course 

Gender, age, social 
desirability 

Admission 
statusb: 

 
rOR = .02 

Admission 
statusb: 

 
rd = .17 
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      Multivariate Multivariate  Bivariate  
No. Study N PR predictor 

(IC) 
Follow-
up time 

Career stage control variables Outcome 
(IC) 

Effect size1 Outcome 
(IC) 

Effect size1 

School training 
programs 

T2: end of 
selection 
course 

10 Johnsen et al. 
(2013) 

178 Norwegian 
soldiers in 
selection program 
for border rangers 

DRS-15  16 days T1: 1 week 
prior to ski 
march 
exercise 
T2: post ski 
march 
exercise 

Nutrition, Physical 
fitness, sensation 
seeking 

Success in 
ski marchb: 

 
rOR = .02 
 

  

11 Maddi et al. (2012) 
Maddi et al. (2017) 

1,258 U.S. 
prospective cadets 
entering Cadet 
Basic Training 

PVS-III (.71) 1 year 
4 years 

Study 1: 
T1: start basic 
training 
T2: end of 
cadet basic 
training 
T3: end of 
academic year 
Study 4: 
T4: End of 4 
years training 
program 

Whole Candidate 
Score, Grit 

1 year 
follow-up: 
retentionb:  
performance 
scorea: 
 
4 year 
follow-up: 
retentionb: 
Cumulative  
performance 
scorea: 
Cumulative 
military 
performance 
scorea: 
Cumulative 
physical 
program 
scorea: 
Cumulative 
academic 
quality 
scorea: 

 
rOR = .02 
 
rbc = .06 
 
 
 
 
rOR = .01 
 
 
rbc = .09 
 
 
 
rbc = .07 
 
 
 
rbc = .09 
 
 
 
rbc = .07 

Cadet 
performance 
scorea: 

 
 
r = .08 
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      Multivariate Multivariate  Bivariate  
No. Study N PR predictor 

(IC) 
Follow-
up time 

Career stage control variables Outcome 
(IC) 

Effect size1 Outcome 
(IC) 

Effect size1 

12 Lo Bue et al. 
(2016) 

233 Dutch Army 
male trainees 
enrolled in 22-
week basic 
training 

DRS-II-M 22 weeks T1: start of 
basic training 
T2: two 
months into 
basic training 

Age Persistent vs. 
dropout 
traineesb: 

 
 
rOR = .03 

  

13 Simpson et al. 
(2006) 

20 U.K. members 
of ‘elite’ units of 
British Army’s 
Reserve Forces 

MTQ-48 < 1 year2 T1: beginning 
of training 
exercise 
T2: end of 
training 
exercise 

   2 mile 
backpack 
runa: 
29 km time 
trial runa: 

 
 
r = .09 
 
r = .12 

14 Westman (1990) 326 Israeli 
Defense Force 
cadets 

Hardiness 
Questionnaire 
(.79) 

< 1 year2 T1: Beginning 
of training 
course 
T2: End of 
training course 
T3: Follow-up 
course 

Stress, 
Stress*hardiness 

Composite 
performance
scorea: 
 

 
 
rbc = .05 

Navigation 
exercisea: 
Obstacle 
exercisea: 
Peer rating: 
Composite 
scorea: 
Grades in 
follow-up 
course (T3) 

a: 
Performance 
appraisala: 

 
r = .22 
 
r = .23 
 
r = .12 
 
r = .11 
 
 
 
r = .20 
 
r = .24 

15 Williams et al. 
(2016) 

1,939 U.S. 
soldiers in Basic 
Combat Training 
(BCT) 

CD-RISC 8 weeks T1: week 1 of 
BCT 
T2: week 3 of 
BCT 
T3: week 6 of 
BCT 
T4: week 9 of 
BCT 

Cohesion Graduation 
statusb: 
Army 
physical 
fitness test 
pass vs. no 
passb: 
Rifle 
marksman-
shipa: 

 
rt = .06 
 
 
 
 
rt = .08 
 
 
rt = .03 

Graduation 
statusb: 
Army 
physical 
fitness test 
pass vs. no 
passb: 
Rifle 
marksman-
shipa: 

 
rt = .08 
 
 
 
 
rt = .10 
 
 
rt = .03 
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Note: rspc = Standardized Path Coefficient, rbc = Beta Coefficient, rOR = r calculated from Odds Ratio, rd = r calculated from Cohen’s d value, rf = r calculated from f-value, rt 
= r calculated from t-value, IC = Internal Consistency according to Cronbach’s α (only reported if available), All result directions are equalized to represent a positive effect 
(i.e., high psychological resilience = positive training outcomes), DRS = Dispositional Resilience Scale, MTQ = Mental Toughness Questionnaire, PVS = Personal Views 
Survey, SMTQ = Sport Mental Toughness Questionnaire, CADDS = Clinician Administered Dissociative States Scale, SQ = Stress Questionnaire, a = performance category, 
b = retention category. 

1 All result directions are equalized to represent a positive effect (i.e., high psychological resilience = positive training outcomes). 
2 Studies did not specify the specific time-lag, it was determined from the description of the study design that the follow-up was shorter than a year.  
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specify the time-lag between measurements (Eid and Morgan III, 2006; Eid et al., 2008; 

Simpson et al., 2006; Westman, 1990), but based on the descriptions of the study design it 

was determined that the follow-up was shorter than a year. 

Twenty studies were conducted with military personnel in training/selection, and 16 

of these examined a functioning outcome. The deployment career stage was examined in 13 

studies. In most cases (k = 7), these studies only used post-deployment measurements at 

several moments. Four used pre-deployment psychological resilience measures with post-

deployment mental health measurements, one study used pre-deployment psychological 

resilience measurements with mid-deployment mental health measurements, and one study 

used mid-deployment psychological resilience measurements with post-deployment mental-

health measurements. The post-career stage was examined in five studies. The remaining two 

studies were done in a mixed category. One of these studies started with basic training and 

was followed up during a random moment in the soldiers’ career (Sudom et al., 2014). The 

other study used random measurement moments during the soldiers’ career as part of a 

periodic check-up (Eid et al., 2011). 

Operationalization of psychological resilience, mental health, and functioning 

Psychological resilience 

Tables 1 and 2 show that 14 different scales were used to measure psychological 

resilience. The Dispositional Resilience Scale-15 (DRS-15) is prevailing in studies that 

conceptualized psychological resilience by hardiness and was the most often used measure of 

psychological resilience (k = 13). Other instruments based on the hardiness concept were the 

Personal Views Survey-III (PVS-III), the Hardiness Questionnaire, and the Cognitive 

Hardiness Scale (CHS). Two hardiness scales are specifically developed for the military: 

Military Hardiness (MH) and the Dispositional Resilience Scale-III-Military (DRS-III-M). 

Nine studies used the Connor-Davidson Resilience Scale (CD-RISC). Two studies used the 
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Recruit Attitudinal Scale of which resilience is a subscale. One study used the Brief 

Resilience Scale (Meyer et al., 2019). Two studies used a summed score of several individual 

items on resilient behavior. 

Mental health and funtioning  

 Of the 26 studies that examined mental health outcomes, six were categorized as 

examining general mental health as an outcome. Other studies focused on specific problems 

such as PTSD (k = 9), depression (k = 4), alcohol abuse (k = 6), aggression problems (k = 4), 

anxiety (k = 2), substance abuse (k = 1), and suicidal ideation (k = 1). 

 Functioning outcomes were examined in 16 studies. Performance outcomes were all 

operationalized by military school or college grading, such as final course grades, military 

performance score, fitness tests, and similar evaluations (k = 9). The retention category 

consisted of passing selection (both basic military entry and selection among current military 

personnel for more specialized military functions) and voluntary attrition (k = 9). 

Step 1: Results of meta-analyses of longitudinal associations  

 Table 3 presents the bivariate effect sizes (i.e., effect sizes that stem from bivariate 

analyses such as correlations) for all mental health and functioning outcome categories. 

These bivariate effect sizes, corrected for sampling error and measurement error, reveal small 

to medium effect sizes (in absolute size ranging from performance = .08 to general mental 

health = .36) in relation to mental health and functioning outcomes. Range restriction 

corrections resulted in slightly larger correlations (range difference corrected vs. uncorrected: 

0 to .02). All outcomes showed substantial heterogeneity according to the below threshold 

(<75%; Schmidt and Hunter, 2015) percentage of variance attributable to artifacts (sampling 

error and measurement error). 
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Table 3. Results of meta-analyses of bivariate effect sizes. 
 

 
k N robs range ρa ρb 80% CIa % vara 

Mental health outcomes      
GMH 5 55,665 -.32 [-.39, -.18] -.36 -.38 [-.38, -.35] 29.98% 
PTSD 6 2,247 -.32 [-.52, -.13] -.34 -.35 [-.49, -.22] 14.39% 
Depression 4 1,553 -.23 [-.53, -.15] -.26 -.28 [-.44, -.08] 12.22% 
Alcohol abuse 2 1,157 -.24 [-.26, .02] -.27 -.28  [-.34, -.19] 36.29% 
Distress 7 2,778 -.25 [-.34, .01] -.31 -.32 [-.48, -.14] 16.77% 
Aggression 1 1,090 -.12 - - - - - 
Anxiety 1 551 -.12 - - - - - 
Positive affect 1 34 -.23 - - - - - 
Functioning outcomes       
Performance 8 5,394 .07 [.03, .40] .08 .09 [.07, .17] 27.47% 
Retention 6 58,427 .30 [-.08, .34] .32 .33 [.25, .39] 3.30% 

Note: robs = sample size weighted mean of observed correlation coefficients, range = range of observed 
correlation coefficients, ρ = mean correlation coefficients corrected for artifacts, 80% CI = 80% Credibility 
Interval, % var = percentage of variance attributable to sampling error and measurement error, General MH = 
General Mental Health. PTSD = posttraumatic stress disorder, k = number of samples, N = number of 
respondents. Outcome corrected for sampling error and measurement error. 

a Outcome corrected for sampling error and measurement error (among mental health outcomes both 
   predictor and outcome are corrected for measurement error, among functioning outcomes       

  predictor only). 
b Outcome corrected as above and range restriction. 
 

Table 4 presents the multivariate effect sizes (i.e., i.e., effect sizes from multivariate 

analyses such as multiple hierarchical regression). Results show that these multivariate effect 

sizes are all very small (<.10). Range restriction corrections result in slightly larger 

correlations (range difference corrected vs. uncorrected: 0 to .01). In most instances of the 

mental health outcomes and the performance outcome category, the proportion of variance 

attributable to artifacts (sampling error and measurement error) is above 75% suggesting 

homogeneity of the true effect sizes. The general mental health outcome category, and both 

the functioning outcome categories, showed heterogeneity with proportions of artifact 

attributable variance below 75%. 

There were no large discrepancies in the two sensitivity analyses (see supplements 7 

and 8). That is, there were no systematic differences in the effect sizes caused by the effect 

size measure that was used and between the Schmidt and Hunter methodology where the 

dependent effect sizes were aggregated and the multivariate meta-analysis.  
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Table 4. Results of meta-analyses of multivariate effect sizes 
 

 
k N robs range ρa ρb 80% CIa % vara 

Mental health outcomes       
GMH 6 4,751 -.05 [-.23, .07] -.05 -.06 [-.15, -.04] 25.26% 
PTSD 5 1,059 -.05 [-.10, .09] -.05 -.05 [-.05, .05] 100% 
Depression 3 4,930 -.05 [-.05, -.03] -.06 -.06 [-.06, -.06] 100% 

Alcohol abuse 4 2,740 -.04 [-.06, -.01] -.05 -.06 [-.05, -.05] 100% 
Aggression 3 1,030 -.06 [-.06, -.02] -.08 -.09 [-.08, -.08] 100% 
Anxiety 2 166 -.02 [-.02, -.02] -.02 -.02 [-.02, -.02] 100% 
Distress 1 653 -.17 - - - - - 
Substance abuse 1 512 -.00 - - - - - 
Suicidal ideation 1 176 -.10 - - - - - 
Functioning outcomes      
Performance 3 3,226 .05 [-.05, .08] .06 .06 [.04, .08] 84.44% 

Retention 5 2,821 .04 [.02, .41] .04 .05 [.05, .14] 30.51% 
Note: robs = sample size weighted mean of observed correlation coefficients, range = range of observed 
correlation coefficients, ρ = mean correlation coefficients corrected for artifacts, 80% CI = 80% Credibility 
Interval, % var = percentage of variance attributable to sampling error and measurement error, GMH = General 
Mental Health, PTSD = posttraumatic stress disorder, k = number of samples, N = number of respondents. 

a Outcome corrected for sampling error and measurement error (among mental health outcomes both 
   predictor and outcome are corrected for measurement error, among functioning outcomes       

  predictor only). 
b Outcome corrected as above and range restriction. 

 

Step 2: Moderator analyses 

 None of the moderators were significant. The training, post-career stage, and mixed 

categories were not significantly different compared to the deployment cycle career stage. 

Moreover, the confidence intervals of these estimates of the training/selection, post-career, 

and mixed category dummy variables showed overlap. The same results were found for the 

time-lag between the psychological resilience and the measurement of the potential benefit. 

Effect sizes of studies with a follow-up of less than a year are comparable with those between 

one and two years and more than two years. Confidence intervals of the estimate of the latter 

two categories were also overlapping. Additionally, since a relatively crude categorization of 

time-lag was used, this moderator was also visually assessed by means of plotting the 

bivariate effect sizes (see supplements 5 and 6). Plots of all effect sizes and effect sizes with 

follow-up shorter than a year showed no clear linear trend of an increase or decrease over 
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time in the magnitude of effect sizes. The type of psychological resilience measure showed 

no significant effects; scales based on either the hardiness or mental toughness construct, or 

scales not based on a particular construct (e.g., Connor-Davidson Resilience Scale) were not 

different according to overlapping confidence intervals. Correcting for potential 

misspecification of the imputed correlations between the outcomes with cluster-robust 

analysis did not alter interpretations of the statistical significance of results (see Table 5). 

 

Table 5 . Moderator assessment by multivariate meta-analysis of bivariate  
effect sizes.   

Estimate Standard Cluster-robust 
  SE 95% CI SE 95% CI 
Empty model -.33 .07 [-.47, -.19] .08 [-.49, -.17] 
Career stage      
Training/selection .09 .07 [-.05, .24] .08 [-.06, .25] 
Post-career .18 .13 [-.07, .43] .08 [.03, .33] 
Multiple phases .04 .16 [-.27, .35] .08 [-.12, .21] 
Time-lag      
1-2 years -.07 .13 [-.34, .19] .04 [-.15, .01] 

>2 years .02 .09 [-.16, .20] .09 [-.15, .20] 
Psychological resilience scale   
Hardiness .11 .06 [-.01, .23] .06 [-.01, .23] 
Mental toughness -.08 .07 [-.22, .06] .07 [-.21, .05] 

Note. neffect sizes = 60, SE is Standard Error, a comparison category is mixed, b reference  
category is < 1 year, c reference category is Mental Toughness based scales. Test of  
Moderators: QM (df = 7) = 9.303, p = .232. Test of Residual Heterogeneity: QE  
(df = 52) = 599.614, p < .001. 
 

Study quality and risk of bias 

 The outcomes of the risk of bias assessment can be found in supplement 10. The 

average percentage of Yes (i.e., i.e., no risk of bias) per domain was as follows: 1) Study 

sample representativeness: 61.1%, Selective attrition: 37.2%, 3) Psychological resilience 

measurements adequacy: 85.6%, 4) Outcome measurement(s) adequacy: 97.2%, 5) 

Confounder measurement(s) adequacy: 44.9%, and 6) Statistical analyses appropriateness: 

70.8%. The agreement proportions between the main quality-rater (first author), and all three 

comparison raters (all other authors) were respectively: 66.5%, 65.2%, and 66.5% (a full 
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overview of IRR values by item, domain, and rater can be found in supplement 11.  

Correlations between effect size magnitudes and study quality in each domain separately 

were all insignificant (see supplement 12).  

Publication bias 

The funnel plots of the bivariate and multivariate effect sizes are shown in Figure 1. 

Egger’s regression test was not statistically significant for the bivariate and multivariate 

effect sizes, indicating that no evidence for small-study effects was observed. 

 

Figure 1. Funnel plots of bivariate (left) and multivariate (right) effect sizes. Significant 

Egger's test for funnel plot a-symmetry indicates potential publication bias: left: z = -

1.11, p = .268, neffect size = 32 and right: z = -0.56, p = .577, neffect size = 21. 
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Discussion 

Psychological resilience often receives acknowledgement as an important personal 

capacity for maintaining mental health and good functioning, as it is believed to be related to 

stress reduction. This concept is particularly important for military personnel, as they are 

expected to perform well under severely stressful conditions. The current review, therefore, 

examined the predictive validity of psychological resilience scales on mental health and 

functioning outcomes among military personnel. A systematic review retrieved 40 peer 

reviewed papers with 40 unique samples of military personnel. The majority (77.5%) of these 

studies were published after 2010. A little over half was based on American samples; the 

remainder were from other western countries, such as the Netherlands, Norway, Australia, 

and Israel (see Table 1 and 2). 

The meta-analyses of bivariate effect sizes revealed small to medium effects of 

psychological resilience on relevant outcomes (see Table 3). These results are in line with 

other personal characteristics and work performance outcomes (Judge and Bono, 2001), 

although the meta-analyses of effect sizes that controlled for relevant covariates (i.e., 

outcomes of multivariate analyses) revealed small and trivial effects. When studies examined 

the effects of psychological resilience while correcting for other variables, variances between 

0.04% (PTSD) and 0.81% (aggression) were independently explained by psychological 

resilience (see Table 4).  

 Range restriction was also examined as a source for these small to trivial effect sizes. 

Selection for the military is often strict; moreover, additional attrition occurs during training 

among those who made through initial selection. Range restriction of psychological resilience 

due to these selection efforts and subsequent attrition, however, is (very) limited, and hence, 

the influence of this limited range restriction is trivial (see Table 3 and 4). It could be that 

range restriction occurs by self-selection, that is, those who opt for a military career are 
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homogeneous in levels of psychological resilience. The study by Subramanian, Velayudhan, 

Vinothkumar (2013) examined among Indian youth military enlistment intention and found 

statistically significant, albeit small, differences in the three facets (control, challenge, and 

commitment) of hardiness. These low effect sizes do not suggest that enlistment intentions 

are not strongly associated with psychological resilience, and hence, provide no strong 

evidence that self-selection by psychological resilience is likely to occur. 

All meta-analyses on bivariate effects and three out of six meta-analyses on 

multivariate effect sizes showed heterogeneity. We examined three study characteristics as 

potential moderators as sources for this heterogeneity across studies among bivariate effect 

sizes: the time-lag between measurements (categorized in: less than a year, one to two years, 

more than two years), the career stage in which assessments were done (categorized into: 

training, deployment cycle, post-career and mixed), and the psychological resilience 

measurement instrument (categorized into: mental toughness scales, hardiness scales and 

resilience scales). None of these moderators were statistically significant and only reduced 

the heterogeneity slightly (see Table 5).  

The current review extensively accounted for potential sources of bias. The Hunter-

Schmidt analyses, consistent with Tables 3 and 4, accounted for the reliability of both the 

psychological resilience measure and the outcome measure, sampling error, and range 

restriction: all sources for bias in the magnitude of effect sizes (Schmidt and Hunter, 2015). 

We furthermore assessed publication bias. Possible ‘small-study effects’ were tested with 

Egger’s regression and the results demonstrated that there was no evidence for publication 

bias (see Figure 1 and 2), although it must be noted that Egger’s regression has low statistical 

power in case of a small number of studies in a meta-analysis, so we cannot completely rule 

out small-study effects. (Sterne et al., 2011). Finally, we examined the quality of studies and 

found no major sources of bias across studies. For most studies, the risk of bias across all six 
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domains was reasonable (Hayden et al., 2006). The domains of selective attrition and 

confounder measurement adequacy appeared to be most problematic. The majority of studies 

underreported issues of attrition and corresponding analyses, and/or were incomplete in 

considering confounders in their study design and/or statistical analyses. However, we found 

no indications that the quality of in each of the six assessed quality domains was associated 

with the magnitude of effect sizes (see supplement 11). 

Differences in assessment of psychological resilience  

 Rutter (1993) described that studies on psychological resilience are incoherent on 

conceptualizing and operationalizing the theoretical pathway from resilience to potential 

beneficial outcomes. Now, 25 years later, this incongruence across military studies still 

exists. Answering the question whether psychological resilience is related to beneficial 

outcomes under stressful circumstances relies on studies that vary to a large extent from one 

study to the next on their context, how psychological resilience is operationalized, and on the 

outcome of interest. This lack of consistency immediately raises the question to what extent 

studies in the current review are comparable to each other, and whether it is justified to treat 

different psychological resilience scales as similar as in the analyses of the current review. 

Levels of heterogeneity found in meta-analyses of the bivariate effect sizes, show that 

discrepancies between studies are still accountable for differences in effect sizes (see Table 

3), although multivariate effect sizes show considerably more homogeneity (see Table 4). 

This finding suggests that study differences are redundant when psychological resilience is 

assessed in concurrence with varying sets of covariates. Therefore, despite potential 

differences in the specific content of different psychological resilience scales, the effects of 

psychological resilience on subsequent mental health and functioning is almost unequivocally 

low across these different studies. 
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Our results exhibit the comparability of effect sizes of psychological resilience across 

these study differences, although our meta-analysis contained a limited number of effect sizes 

to test moderators effectively. Moreover, the effect of each moderator would ideally be 

studied for each outcome category separately, but doing so was also not feasible because of 

the small number of effect sizes. 

At the core of resilience theory is adaptation to adversity, which has consequences for 

the study context in which the predictive validity of psychological resilience scales should be 

tested (Britt et al., 2016). In particular, it should be a context in which study subjects are 

exposed to significant adversity (Bonanno, 2012). Definitions of adversity in the workplace 

are not simply expressed by common workplace stressors (Britt et al., 2016). Therefore, it can 

be contested whether all phases of the military career constitute a significant stressful 

circumstance in which psychological resilience can distinguish between those with and 

without mental health problems and/or functioning problems due to adversity. It could be 

expected that particular career with increased levels of adversity might show stronger effects. 

We examined the possibility to rank study contexts by level of adversity (for example based 

on stressor levels), but current studies provide limited opportunity to do so. Despite such 

restricted ability, the deployment career phase is plausibly a context with significant 

adversity. Previous studies on the prevalence of adverse experiences during deployment show 

high prevalence rates of typical adverse and potentially traumatic situations, such as combat 

exposure, injury or death of colleagues (Adler et al., 2003; Campbell and Nobel, 2009).  The 

current review does not provide strong evidence that studies done in the deployment phase 

yield considerably higher effect sizes compared to training and post-career phases (see Table 

5). 

Bivariate versus multivariate effect sizes 
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The bivariate effect sizes were significantly larger compared to multivariate effect 

sizes. Studies that contained both bivariate and multivariate effect sizes on the same outcome 

variable and psychological resilience as a predictor (k = 11; Arthur et al., 2015; Bartone et 

al., 2015; Bartone et al., 2014; Dolan and Adler, 2006; Elliot et al., 2015; Green et al., 2014; 

Orme and Kehoe, 2014; Thomassen et al., 2015; Vogt et al., 2008; Hystad et al., 2011; Maddi 

et al., 2012; Maddi et al., 2017; Westman, 1990; Williams et al., 2016), demonstrated that the 

multivariate effect sizes were consistently smaller as compared to the bivariate effect sizes. 

This reduction, except in the study by Arthur et al. (2015), existed regardless of the number 

and type of covariates controlled for in these analyses. Longitudinal multivariate analyses 

that corrected for baseline levels of the outcome measure often yielded small effect sizes for 

any predictor (see Adachi and Willoughby, 2015; van der Meulen et al., 2018). Only four of 

16 multivariate effect sizes of the included studies controlled for baseline levels of the 

outcome variables. We might expect that correcting for baseline levels of the outcome of 

interest will yield lower effect sizes. The study by van der Meulen et al. (2018) showed that 

the predictive values of psychological resilience for mental health problems among police 

officers was severely reduced when bivariate longitudinal associations were corrected for 

relevant covariates (e.g., potential traumatic experiences) and mental health problems 

prevalent at baseline.  

Limitations 

 The current review is limited to the military personnel, although the results of the 

current review are in line with the few studies among other occupations that were excluded 

due to comparability issues. Four studies among police officers (Jenkins et al., 2019; 

Marchand et al., 2015; van der Meulen et al., 2018; Soccorso et al., 2019) and one among 

paramedics (Wild et al., 2016) support the findings of the current review. These prospective 

longitudinal studies showed that, according to multivariate analyses, psychological resilience 
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was not significantly associated with PTSD symptomology (Marchand et al., 2015), episodes 

of PTSD across a two-year observation period (Wild et al., 2016), clinically relevant high 

scores of anxiety, depression, hostility, and/or PTSD levels (van der Meulen et al., 2018), 

changes in depressive scores over seven years (Jenkins et al, 2019), passing selection of a law 

enforcement special operations unit (Soccorso et al, 2019), and to a very limited extent to 

episodes of major depression across a two-year observation period (OR = 0.96; Wild et al., 

2016). 

Our results do not imply that training and education programs aimed at strengthening 

resilience must or can be abandoned, but raise the question of whether such programs are 

useful if the ultimate aim is to protect against mental health issues or problems in functioning 

when confronted with adversity. Such programs may enhance other skills or capacities that 

are relevant for the military beyond the aspects examined in current prospective studies 

among military personnel. 

The inter-rater reliability among the authors rating the quality was less than desirable. 

These discrepancies were most apparent in the ratings on the domain of confounders and the 

adequacy of the statistical analyses. The use of longitudinal designs in research on the 

predictive validity of psychological resilience is a relatively new development, while much 

uncertainty still surrounds what constitutes an adequate model to assess associated 

hypotheses (Britt et al., 2016). Furthermore, a review on the use of the QUIPS concluded that 

raters more often experienced difficulties in scoring QUIPS items (Hayden et al., 2013). 

Additionally, the validity of quality ratings is challenged by a review showing that the 

conclusions on the quality of studies show strong variations based on the instrument used to 

assess the quality (Jüni et al., 1999). 

The use of prospective designs to assess associations of psychological resilience in 

relation to mental health and functioning is a relatively new development (75.7% of studies 
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were published after 2010). The current review provides no strong indication that 

psychological resilience is an important independent predictor for mental health and/or 

functioning outcomes among military personnel. An earlier critical systematic review of 

studies on the effects of resilience among police officers did also not provide evidence that 

resilience is an important factor among police personnel (Janssens et al., 2018).  

 The incongruence across studies supports the potential redundancy of the concept. 

When effect sizes are consistently low, despite numerous different designs, it is unlikely that 

other approaches will yield stronger, and potentially more useful, effects of psychological 

resilience (despite the limited insights into the quality of current studies). Some issues with 

regard to psychological resilience are currently understudied. In the following paragraph, 

suggestions for future research on psychological resilience are provided. 

Future research 

Some studies (e.g., Vogt et al., 2008) suggest that the association between psychological 

resilience and mental health and functioning is mediated by (non-)constructive and/or 

(un)healthy behaviors. In such a theory, an increase in psychological resilience results in 

exhibiting constructive and healthy behavior, which decreases the chance of the development 

of illness or negative functioning. One study in the current review (Delahaij et al., 2010) 

examined such a mediator model, and found that the longitudinal association between 

hardiness and stress levels in a training exercise is mediated by coping self-efficacy, task 

focused coping, and emotion focused coping. Future studies could examine which 

constructive and healthy behaviors are predicted by psychological resilience. Studies in the 

current review showed that psychological resilience is associated with, among others, 

transformational leadership (Eid et al., 2008), cohesion (Thomassen et al., 2015), action 

coping (Elliott et al., 2015), and/or self-efficacy (Eisen et al., 2014). It must be noted that 

these types of analyses could suffer from content overlap in the psychological resilience 
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measure and the constructive or healthy behaviors. Various components or individual items 

on psychological resilience constitute constructive and/or healthy behaviors in themselves 

(Windle et al., 2011). Moreover, many psychological resilience scales are rooted in theory on 

the mentioned healthy and/or constructive behaviors (e.g., self-efficacy; see Connor and 

Davidson, 2003). 

Psychological resilience revolves around the experience of stress and stressors. This 

concept suggests that multivariate models should incorporate variables that measure stress or 

stressors. Two studies in the current review examined moderation models, in which 

psychological resilience moderates (weakens) the effects of exposure to stressors (Dolan and 

Adler, 2006; Orme and Kehoe, 2014). The reported interaction effects between psychological 

resilience and stressors are all significant predictors of general mental health (Orme and 

Kehoe, 2014) and depression (Dolan and Adler, 2006). This correlation means that an 

increase of the impact of self-reported stressors is less severe when psychological resilience 

scores increase. These significant effects could use further clarification to conclude practical 

relevance. Most importantly is an analysis of explained variance by psychological resilience 

across different levels of stressor exposure. Although not yet applied, one approach is a 

mediator model in which psychological resilience reduces stress, which decreases the 

likeliness of developing mental health problems. Evidence in the current review suggests that 

such a mediating relationship could exist. Firstly, among the strongest effects of 

psychological resilience, both bivariate and multivariate, were longitudinal associations with 

stress. Multiple multivariate analyses examining mental health outcomes (Bartone et al., 

2015; Campbell-Sills et al., 2017; Eid et al., 2011; Eisen et al., 2014; Elliott et al., 2014; 

Green et al., 2014; Vogt et al., 2008) incorporated stress, or stressors such as combat 

exposure or deployment history, as a covariate in their analyses. The addition of these 

covariates could explain the reduction between bivariate and multivariate effect sizes of 
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psychological resilience, although a mediator model is not yet formally tested (see Baron and 

Kenny, 1986; Cole and Maxwell, 2003).  

Psychological resilience is nowadays thought to be related to stress reduction regardless 

of the stressor. Britt et al. (2016) recognized this as a current deficiency in psychological 

resilience among occupations. They suggested that studies on psychological resilience could 

be enhanced by determining which situations constitute ‘resilience’. Or, as mentioned earlier, 

which stressors constitute significant adversity. Previous studies (Campbell and Nobel, 2009; 

King et al., 2006) have shown that the stressors that are associated with these military career 

stages are numerous. This assumption is not yet tested and exists as a potential challenge for 

future studies. None of the studies assessing mental health outcomes accounted for potential 

exposure to mental health interventions between baseline and follow-up measurements. This 

limitation could attenuate the association between psychological resilience and mental health, 

because mental health treatments can compensate for a lack in psychological resilience. For 

example, mandatory post-deployment screening for mental health problems is a common 

practice in the military of most western countries (Bliese et al., 2007). Future studies could 

assess whether mental health screening and/or mental health interventions serve as a 

moderator in the association between psychological resilience and mental health. 

The current review examined psychological resilience and mental health and 

functioning assuming this association to be specific in its direction: higher psychological 

resilience predicts more positive outcomes. Tang and Hammontree (1992) found that high 

levels of hardiness among police officers actually were predictive of an increase in 

absenteeism. They explained this finding by noting that persons high on hardiness might 

postpone seeking help, causing their problems to escalate. Moreover, a cross-sectional study 

by Alfred et al. (2014) demonstrated that an increase in hardiness is correlated with an 

increase in masculinity and reduced psychological well-being among (young) marines 
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transitioning from military to civilian life. These studies unexpectedly contradict the theory 

on resilience. It is suggested that resilience is a masculine concept that could potentially 

postpone help-seeking among those who could need it (Yousaf et al., 2015). Although this 

possibility remains strong, studies specifically targeting potential negative outcomes are, to 

the knowledge of the authors, unavailable. 

Conclusions 

Our systematic literature search identified 40 longitudinal studies among soldiers on 

the effects of resilience on their mental health and functioning. These studies used a wide 

variety of measures on psychological resilience measures with multiple military relevant 

mental health and functioning outcomes as dependent variables. A key result of our meta-

analysis of these 40 longitudinal studies is that it does not provide evidence that 

psychological resilience is an important independent predictive factor of mental health such 

as PTSD-symptomatology, and functioning such as cumulative military performance scores 

among soldiers. Despite considerable heterogeneity, moderator analyses only revealed non-

significant effects of time-lag, career stage, and type of psychological resilience measure.  

Therefore, our results question the usefulness of interventions to enhance the resilience of 

soldiers to improve their mental health and functioning. 
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Summary 

The risk of operational stressor induced mental health problems might be reduced by 

enhanced psychological resilience. Mental strength training for police officers was therefore 

developed to enhance officers’ resilience. The present study examined efficacy of this 

training using a quasi-experimental design among officers (nExperimenal = 138, nComparison = 

167). Resilience (MTQ-48 and RS-nl), mental health disturbances (SCL-90-R and SRIP) 

questionnaires, were administered pre-training, and 3 and 9 months post-training. Mixed-

effects models showed training-effects on MTQ-48 subscale Interpersonal Confidence. 

Similar analyses among officers with potentially traumatic event experience (nExperimenal = 74, 

nComparison = 96) showed significant training-effects for the RS-nl subscale Acceptance of Self 

and Life, MTQ-48 total score and the MTQ-48 subscale Interpersonal Confidence. Cohen’s d 

effect sizes were all small and therefore of limited practical relevance. Furthermore, training 

appraisal by officers was largely negative. We found no indications that 4-day training 

substantially improved officer’s psychological resilience or mental health. 
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Introduction 

 Policing is often considered a stressful and demanding job. Whilst police officers are 

confronted with numerous potentially traumatic events (PTE’s), they are expected to 

maintain adequate functioning at all time. The types of stressors with which they are 

confronted are not only police-typical operational stressors, but also include organizational 

stressors such as managerial strains. Furthermore, as for anybody from the general 

population, stressors are a natural occurrence in the police officer’s personal life (Berg, Hem, 

Lau, & Ekeberg, 2006; Brough, 2004; Cheong & Yun, 2011; Collins & Gibbs, 2003; Maguen 

et al., 2009; Mumford, Taylor & Kubu, 2015; van der Velden, Kleber, Grievink, & 

Yzermans, 2010; Pavšič Mrevlje, T., 2014; van der Velden et al., 2013; Violanti & Aron, 

1993). 

These stressors are associated with the development of mental health disturbances 

(MHD’s), such as posttraumatic stress disorder (PTSD), depression, burn-out, and sleep 

problems among police officers (Berg et al., 2006; Brough, 2004; Charles et al., 2011; 

LeBlanc, Regehr, Jelley & Barath, 2008; Maguen et al., 2009; Mumford et al., 2015; van der 

Velden et al., 2013; Wang et al., 2010). 

Literature on dealing with stress provides numerous factors to distinguish between 

person that may or may not be able to cope with stressful circumstances (DiGangi et al., 

2013). Among the factors that can be either demographic, social or trait-like, psychological 

resilience is a factor often mentioned in relation to dealing with stressful circumstances (de 

Terte, I., Stephens, C., & Huddleston, L., 2014). It has numerous definitions (McGeary, 

2011), but can be understood as a personal characteristic as being able to perform under 

stress and not affected by its potentially harmful consequences. Furthermore, psychological 

resilience is thought to be a malleable characteristic of individuals, and therefore the concept 

is central to stress management interventions (Papazoglou & Andersen, 2014).The need for 
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stress management among law enforcement is, among other reasons, important because, the 

police force is one of the public organizations which actively exerts the monopoly of the 

legitimate use of physical force. This particular characteristic puts a great deal of 

responsibility on the police force toward the general public. Not being able to properly deal 

with stress while exerting this monopoly can have detrimental effects. For example Cheong 

and Yun (2011) show that perceived operational stress is positively related to use of force 

frequency among police officers. Another study by Kop, Euwema, and Schaufeli (1999) 

found that officers with higher levels of burnout had a more positive attitude towards the use 

of force in the line of duty. Lastly, the study of Barton, Vrij and Bull (2004) showed that 

officers with low hardiness scores, a concept closely related to psychological resilience, made 

more incorrect decisions in threatening situations than officers with high hardiness scores. 

A report on the functioning of Dutch police officers in 2011 concluded that the Dutch 

police officers were (strongly) limited in their employability as officers: the required 

psychological resilience was at risk (Andersson Elffers Felix, 2011). Furthermore, the report 

concluded that approximately 25% of all police officers suffered from MHD’s, ranging from 

PTSD to anxiety. Because of these alarming numbers, the School for Hazard & Crisis 

Management of the Dutch Police Academy developed a new training, the so called Mental 

Strength Training (MST), aimed at enhancing psychological resilience of officers 

(Politieacademie, 2012a).  

Mental Strength Training 

 It is common within law enforcement to offer resilience enhancement training, or 

similar concepts such as stress management interventions, that should help officers to 

perform their role and reduce potential negative consequences (Miller, 2008; Papazoglou & 

Andersen, 2014). To date several intervention programs had been developed such as mental 

imaging training (Arnetz, Nevedal, Lumley, Backman, & Lublin, 2009), resilience training 
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(Devilly & Varker, 2013) and Heartmath® stress techniques (McCraty, Atkinson, Lipsenthal, 

& Arguelles, 2009).  

These programs, and the training in the current study, have in common that they teach 

skills to police officers that could be applied while preparing for a confrontation with a 

stressful event, while experiencing stressful events, or in the aftermath of a stressful event. 

The training in the current study, the Mental Strength Training, used three domains in which 

specific skills are taught: challenge, control and confidence (Politieacademie 2012a). These 

concepts are similar to the four subcomponents of the concept of mental toughness, excluding 

the fourth mental toughness domain of commitment. Mental toughness is a concept rooted in 

sports psychology and is a characteristic of individuals who are able to perform well under 

stressful conditions (Clough, Earle & Sewell, 2002). It is a concept very similar to 

psychological resilience. In fact, the concept of mental toughness stems from Kobasa’s 

hardiness concept (Kobasa, Maddi & Kahn, 1982); one of the most used conceptualizations 

of psychological resilience. The skills taught in the course are aimed at enhancing one of the 

three domains of psychological resilience.  

In the challenge domain officers were taught the skill of goalsetting, which should 

enhance confidence and motivation, and enhance attention to the important aspects of 

handling the upcoming task. Visualization was also a part of the challenge domain, and 

taught officers to visualize a real-life event, which could be used as a learning experience for 

preparing to handle stressful situations (Politieacademie 2012a).  

Energy management, in the format of the previously developed Heartmath® and 

vitality management, were the first skills taught in the control domain. Central to energy 

management is to control physical, emotional and mental reactions that arise from stressful 

events. Recognizing these stress reactions by the officer might dampen the negative effects 
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arising from them. The control domain also contains attention control, teaching officers to 

focus and keep focus on the specific task at hand (Politieacademie 2012a). 

In the last domain, confidence, action-reflection is the first component. It focusses on 

self-evaluating one’s action to learn from them, supposedly leading to more confidence in 

future situations. Lastly recognizing negative thoughts and emotions and the ability to bend 

these towards more positive appraisals of stressful event experiences is a skill taught within 

the confidence domain. The negative thoughts and emotions are considered to negatively 

affect experienced stress, leading to other negative consequences (Politieacademie 2012a).   

The domains and all the individual components were derived from interventions and 

psychological insights created using sports populations, that is: athletes and management of 

athletes. It is expected that these interventions, and the logic of its resilience enhancement 

capabilities, are also applicable to other populations, including the policing population, as 

they both are often expected to perform under heightened pressure and in changing difficult 

circumstances (Politieacademie 2012c). Moreover, most parts of the current training were 

used in previous studies on police stress training. The different components in the current 

study were also used in training developments of previous studies. However, in those 

instances, components of the current training were used, while mixing in other components 

not used in the current training. Within these different compositions of training components, 

a plurality of outcomes had been associated with these differing training types. Among 

others, these training types have been found to enhance general health (Arnetz, Arble, 

Backman, Lynch & Lublin, 2013; Backman, Arnetz, Levin & Lublin, 1997), mental health 

(Williams, Ciarrochi & Deane, 2010), and/or reduce stress levels (Arnetz et al., 2009; 

McCraty, Tomasino, Atkinson & Sundram, 1999; McCraty et al., 2009; Ranta & Sud, 2008; 

Zach, Raviv & Inbar, 2007).  
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 However, whether these interventions are capable of either enhancing psychological 

resilience or reducing mental health symptoms within the law enforcement is not well 

established. Several studies on the effects of training-programs among officers as described 

earlier (e.g. Arnetz, et al., 2009) showed promising results. However, a systematic review by 

Peñalba, McGuire, and Leite (2008) report psychological and psychosocial benefits found 

within small-scale studies, but stress the need for more well-designed studies to establish 

more thorough proof of efficacy of these programs. Moreover, the systematic review on 

police stress management interventions by Patterson, Chung, and Swan (2012) refrains from 

drawing conclusions “given the weakness of the research designs” (Patterson et al., 2012, p. 

25). Both these reviews which specifically focus on police training (Patterson et al., 2012; 

Peñalba et al., 2008), stress the need for more rigorous designs, applying, among others, 

larger sample sizes. Another systematic review on resilience enhancement training for the 

police and other occupations, such as teachers, managers and soldiers, by Robertson et al 

(2015), showed ambiguous results; both effects and non-effects within and between studies 

were found on a variety of outcome measures, such as psychological resilience and mental 

health. Taken together, these reviews show that proof of resilience enhancement training for 

law enforcement is ambiguous in its outcomes and previously applied study designs are 

lacking robustness. 

Present study 

The present study examined the effects of the MST training aimed at psychological 

resilience enhancement of Dutch police officers. It did so while considering some of the most 

important issues of reviewers of police stress interventions (Peñalba et al., 2008; Patterson et 

al., 2008). First of all, the applied sample size was larger as compared to previous research. 

Furthermore, the applied quasi-experimental study design was in accordance with 
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suggestions made by Patterson et al. (2012) as the best fitting design for analyzing stress 

management interventions. 

The research question of the present 3-wave quasi-experimental study was to what 

extent psychological resilience and mental health improved after the training compared to 

non-trained officers. First we assessed the efficacy of the program among all participating 

police officers, additionally we examined potential benefits among police officers who were 

recently exposed to PTE. Considering promising past results (eg. Arnetz et al., 2009), we 

hypothesized that the MST would enhance psychological resilience in an experimental group 

as compared to a comparison group. Furthermore, we hypothesized that the trained group 

showed less post-training MDH as compared to a comparison group. 

Methods 

Training delivery 

Within three consecutive 8-hour training days, the content was presented in lectures and 

practical exercises. An additional brush-up day should anchor the skills learned and is used to 

reflect on the experience of applying the learned skills thus far. Teaching in the training was 

done by two trainers, who had often previously worked as a police officer themselves, 

although non-police personnel was also allowed to become a trainer. Specific parts within the 

energy management component were given by external, certified trainers in the field of sports 

psychology, namely: vitality management and Heartmath® stress techniques. Training was 

provided to groups no larger than 16 persons. All police officers are eligible to be invited to 

participate in the MS training, but a primary focus is on executive functions rather than 

managerial functions (Politieacademie, 2012a, 2012b, 2012c).  

Respondents and procedures 

A quasi-experimental design was used to examine the effectiveness of the MST, with a pre-

training assessment (T0) and two follow-up measurements at about 3 (T1) and 9 (T2) months 
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after T0. Questionnaires contained the similar content across all measurement moments, with 

the exception of questions on experiences and usefulness of MST at T1 and T2 among trained 

officers. According to governmental policy (Politieacademie, 2012c), all officers should 

participate in the MST. In principle, there were no exclusion criteria for participating in the 

MST. However, based on judgements by officer’s team leaders, officers could be excluded 

from participation in the training due to severe mental health issues, although they are not 

explicitly not allowed to participate. The experimental group (n=138), consisting of training 

enrolled teams, was asked to fill paper questionnaires prior to the training at the training 

location. Off the participating police officers, two persons indicated they were enrolled on 

their own request, while the remainder was referred by management policy which demanded 

every officer to be trained (Politieacademie, 2012c).  

 The comparison group (n=167) was formed by randomly selecting and contacting 

potential respondents within four different regions in The Netherlands, who had not yet 

participated in the MST and were not scheduled to do so within the time period of the current 

study. Enrollment in the study and baseline measurements took place between May and 

August of 2013. Additional recruitment for the comparison group occurred in September and 

October of 2013. The comparison group was asked to fill out postal questionnaires during the 

same period and similar time intervals as the experimental group. To minimize attrition, 

reminders were sent out to non-respondents. This resulted in variation in length between 

baseline and the follow-up measurement of approximately 2 months. 

All respondents gave their written informed consent. The current study was approved 

by the Psychological Ethical Testing Committee (PETC) of Tilburg University. 

Measurement instruments 

Psychological resilience 
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There is a wide variety of measurements of psychological resilience available tapping into 

psychological resilience with distinct nuances (Windle, Bennett, & Noyes, 2011). Since the 

MST is strongly rooted in sports psychology, and because mental toughness is a core concept 

used in developing the MST, the Mental Toughness Questionnaire-48 (MTQ-48) (Clough et 

al., 2002) measure of psychological resilience was used. Items of this questionnaire are 

formulated in such a manner that they are applicable to adult populations. However, to the 

knowledge of the authors, it has never been used to measure psychological resilience among 

police officers. Therefore, the Resilience Scale-nl (RS-nl), a measure of psychological 

resilience commonly applied to general adult populations, was added. 

The 48 items of the MTQ-48 are scored on a 5-point Likert scales, with higher scores 

indicating more mental toughness (Clough et al., 2002). Cronbach’s alpha were for the entire 

sample’s baseline measurement (N = 1094) Total-score, Challenge (8 items), Commitment 

(11 items), and Interpersonal Confidence (7 items) were .91, .72, .76 and .71 respectively. 

Cronbach’s alphas of the subscales Confidence in Abilities, Emotional Control and Life 

Control were all below .70, and were therefore excluded from further analysis.  

The RS-nl is a widely used and established resilience measure in adult populations  

(Portzky, 2008; Portzky, Audenaert, & De Bacquer, 2009). The 25 item RS-nl provides, in 

addition to its total score, three scores on subscales: Acceptance of Self and Life (7 items), 

Personal Competence (12 items), and Dealing with Difficult Circumstances (5 items). For 

analytic purposes, we chose to use the 5-point Likert scale as developed originally by 

Wagnild and Young (1993), instead of 4-point Likert scales. Cronbach’s alpha of the entire 

sample’s baseline measurement (N = 1094) were .93, .79, .87 and .79 for the scale Total-

score, Acceptance, Personal Competence, and Dealing with Difficult Circumstances 

respectively. 

Mental health disturbances 
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Depression (16 items), anxiety (10 items) and hostility symptoms (6 items) were assessed 

using the Symptoms CheckList 90-R (SCL-90-R); with 5-point Likert scales (Arrindell & 

Ettema, 1986; Buwalda, Draisma, Smit, Swinkels, & van Tilburg, 2011; Derogatis, 1977). 

Although the SCL-90-R contains more items on MHD disturbances, we chose to only include 

the measures of affective disorders and those that are assumed to be directly affecting ones 

perceptions on difficult circumstances. PTSD-symptomatology was examined using the 22-

item Self-Rating Inventory for PTSD (SRIP) with 4-point Likert scales (Hovens, Bramsen, & 

Van der Ploeg, 2002). The Dutch norm tables were used to calculate the number of 

respondents with very severe problems indicative for mental disorders. The total SRIP score 

was used to determine probable cases of PTSD (cut-off = 52). Cronbach’s alpha of the entire 

sample’s baseline measurement (N = 1094) of all SCL-90-R subscales and SRIP were all 

>.82. Higher scores on SCL-90-R and SRIP scales indicate more symptoms. Probable PTSD 

was only measured among officers who recently experienced a PTE. 

Potentially Traumatic Events (PTE’s) 

From eleven predefined events, such as handling traffic accidents, officers were asked to 

choose the most shocking one (if any), which they had experienced in the past 12 months. 

This set was based on earlier research (van der Velden et al., 2010; van der Velden, van 

Loon, Benight, & Eckhardt, 2012). If their answer could not fit the answer options, 

respondents had the opportunity to fill in their own answer in a blank answering option.  

Socio-demographic variables 

Age, gender and educational level (i.e.: primary school, lower secondary education, middle 

secondary education, higher secondary education, higher vocational education, 

master/doctorate) were all assessed at T0. In addition, respondents were asked about their 

working experience: years of service, rank (i.e.: aspirant, invigilator, agent, principal agent, 
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sergeant, inspector, chief inspector) and section (i.e.: management, enforcement/emergency, 

investigation, intake & service, support, in training, else). 

Training evaluation 

The training respondents in the experimental group were asked their appraisal of the training, 

at both 3 months and 9 months follow-up. Respondents were asked to rate 15 statements on a 

4-point Likert scale, with answering options ranging from 0 ‘not at all applicable to me’, to 3 

‘very much applicable to me’. Items included: ‘I found the training useful’, ‘The training 

made me more resilient’, and ‘The training dampened the impact of police work’. A full 

overview of the 15 statements and the rating by respondents at both follow-up’s can be found 

in table 3. 

Statistical analyses 

Respondents of the comparison group who reported being trained after T0 (n = 59) were 

excluded from the effect analysis To investigate potential attrition bias, respondents 

participating at all surveys were compared to respondents who dropped out after baseline or 

the first follow-up measurement (n = 789) on all measurements included in the study. Non-

response analyses were conducted using t-tests and Cohen’s d, and chi-square tests.  

The effect analyses were conducted using mixed-effect models using the data of 

experimental and comparison group respondents who participated at all three surveys (n 

Experimental = 138, n Comparison = 167). Outcome measures were eight continuous scales of 

psychological resilience and four of MHD’s. An interaction effect between a grouping 

variable (experimental versus comparison group) and a time variable (composed of three time 

moments) modelled the potential effectiveness of the training. When a significant group*time 

effect was found, we further examined the origin of this interaction effect; whether these 

group different patterns were found between baseline and the first follow-up measurement, 

and/or between the baseline and the second follow-up measurement. Furthermore, Cohen’s d 
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was used to determine the effect size of any change over time within the experimental and 

comparison group (Lakens, 2013). The mixed effect models incorporated an auto-regressive 

covariance structure, which is considered to be the best fit to longitudinal data (Heck, 

Thomas, & Tabata, 2013). The effect-analyses were repeated for the sub groups of police 

officers in both the experimental and comparison group, who had experienced a PTE 

somewhere between 2 months before T0 and between T0 and T2 (n Experimental = 74, n Comparison 

= 96). 

Lastly, the change in experimental group respondent evaluation of the training was 

compared between the first and second follow-up using a Wilcoxon Signed Rank Test. 

Results 

Non-response analyses and characteristics completers  

-FIGURE 1 ABOUT HERE – 

Figure 1 shows the response rate of both the experimental and comparison group across all 

three time points. Attrition rates between T0/T1 and T1/T2 were within the experimental 

group 59.4% and 47.7%, and within the comparison group 46.5% and 26.1%, respectively. 

As can be seen in table 1, non-respondents were younger, had less years of service and were 

of a lower rank as compared to respondents in both the experimental and comparison group 

(all: p ≤ .018) . Only in the experimental group there was a significant difference in rank 

between the non-respondents and the respondents (p = .003). Assumption violations 

prohibited meaningful comparison of educational level. 
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Fig. 1 Response Rates of Three-Wave Quasi Experimental Study 
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Table 1. Comparison of Baseline Demographic and Work-Related Factors of Respondents 
    Experimental group Comparison group Comparisons 
    Complete (A) Dropouts (B) Complete (C) Dropouts (D A-B C-D A-C 

    n M (SD)/%  n M (SD)/%  n M (SD)/%  n M (SD)/%  p p  p  
Demographic factors                               
Age 137 43.93 (11.15) 503 36.70 (10.89) 162 45.96 (11.40) 272 41.93 (12.39) .000 .001 ns. 
Gender                
 Male 102 73.9   370 72.4   118 72.0   199 73.2  ns.  ns. ns. 
 Female 36 26.1   141 27.6   46 28.0   73 26.8     
Educational level                
 Primary school 0 0.0   1 0.2   1 0.6   1 0.4  n.e. n.e.  n.e.  
 Lower secondary 

education 6 4.4   47 9.2   5 3.0   11 4.1     

 Middle secondary 
education 81 60.0   312 61.3   71 42.5   160 59.0     

 Higher secondary 
education 36 26.7   104 20.4   60 35.9   66 24.4     

 Higher vocational 
education 12 8.9   40 7.9   26 15.6   29 10.7     

 Master/doctorate 0 0.0   5 1.0   4 2.4   4 1.5     
Work-related factors                
Years of service 138 19.09 (11.93) 513 13.35 (9.78) 167 23.71 (12.44) 273 19.41 (12.81) .001 .000 .001 
Section                
 Management 17 12.9   25 5.2   18 11.1   19 7.6  .003 ns. .000 
 Enforcement/ 

emergency 88 66.7   382 79.4   81 50.0   152 61.0     

 Investigation 5 3.8   17 3.5   35 21.6   46 18.5     
 Intake & service 11 8.3   17 3.5   3 1.9   12 4.8     
 Support 8 6.1   17 3.5   14 8.6   12 4.8     
 In training 1 0.8   12 2.5   3 1.9   4 1.6     
 Else 2 1.5   11 2.3   8 4.9   4 1.6     
Rank                
 Aspirant 2 1.6  17 3.5  4 2.5  6 2.3  .001 .018 .000 
 Invigilator 7 5.6  27 5.5  2 1.3  5 1.9     
 Agent 14 11.2  77 15.7  3 1.9  13 5.0     
 Principal agent 36 28.8  195 39.9  32 20.1  85 32.8     
 Sergeant 45 36.0  144 29.4  67 42.1  93 35.9     
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    Experimental group Comparison group Comparisons 
    Complete (A) Dropouts (B) Complete (C) Dropouts (D A-B C-D A-C 

    n M (SD)/%  n M (SD)/%  n M (SD)/%  n M (SD)/%  p p  p  
 Inspector 21 16.8  27 5.5  41 25.8  49 18.9     
 Chief inspector 0 0.0  2 0.4  10 6.3  6 2.3     

Note. p-values based on t-test for continuous data and chi-squared test for categorical dat. ns. = non-significant. n.e. = not estimable. 
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The experimental and comparison group differed significantly in years of service.   

In addition, the comparison group had significantly (all: p < .05) higher scores on all MTQ-

48 and RS-nl scales at T0 than the experimental group, except for RS-nl subscale 

‘Acceptance of Self and Life. Corresponding Cohen’s d effect-sizes of the differences for the 

RS-nl total score, and for the ‘Personal competence’ and ‘Dealing with difficult situations’ 

subscales were .34, .36 and 35 respectively. Cohen’s d for the MTQ-48 total score and 

subscales of Challenge, Commitment and Interpersonal Confidence were: .60, .40, .35 .79 

respectively. These findings show that especially with respect to Interpersonal Confidence, 

the comparison group had distinctly higher scores than the experimental group. Despite 

potential MST candidates being excluded due to severe MHD related functioning disparities, 

no significant differences were found in MHD’s at T0. Within the total group T0 differences 

of anxiety, depression and hostility yielded Cohen’s d effect sizes of 0.16, 0.00 and 0.11 

respectively between the experimental and comparison group. Cohen’s d effect sizes of T0 

scores differences of anxiety, depression, hostility and PTSD were with the group with PTE 

experience: 0.08, 0.08, 0.10 and -0.08 respectively between the experimental and comparison 

group. Moreover, MHD’s were not very prevalent among both groups: less than 1% suffered 

from probable PTSD and less than 4% suffered from high levels of depression symptoms (Cf. 

van der Velden et al, 2013). 
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Table 2. Three-Wave Means and SD’s of Psychological Resilience and Mental Health of Experimental and Comparison group 
  Experimental group  Comparison group    

T1  T2  T3  
 

T1  T2  T3    
n M SD M SD M SD n M SD M SD M SD 

Total group           
 

 
 

 
MTQ-48 total 113 177.6 14.7 178.3 15.0 177.8 15.8 137 186.2 14.3 185.1 15.3 185.6 16.6  

Challenge 132 30.6 3.0 30.6 3.1 30.5 3.5 163 31.9 3.1 31.7 3.0 31.8 3.3  
Commitment 135 42.8 4.1 42.5 4.2 42.0 5.0 155 44.3 4.1 44.1 4.2 44.0 4.6  
Confidence 133 22.4 2.8 22.8 2.7 22.7 3.2 161 24.5 2.7 24.2 2.6 24.1 2.9 

RS-nl total 136 4.1 0.3 4.1 0.5 4.1 0.4 166 4.2 0.4 4.2 0.4 4.2 0.4  
Acceptance 136 4.2 0.4 4.1 0.6 4.2 0.5 166 4.3 0.5 4.3 0.5 4.2 0.5  
Competence 135 4.1 0.4 4.0 0.5 4.0 0.5 164 4.2 0.4 4.2 0.4 4.2 0.4  
Difficulties 137 4.1 0.4 4.0 0.5 4.1 0.6 166 4.3 0.4 4.3 0.4 4.2 0.5 

Mental health               
 Anxiety 138 11.39 1.97 11.46 2.19 11.59 3.50 167 11.08 1.82 11.43 2.83 11.44 2.56 
 Depression 137 18.30 3.79 18.70 5.92 19.02 6.11 167 18.32 4.56 18.38 4.28 18.61 4.46 
 Hostility 137 6.52 1.20 6.56 1.23 6.85 2.33 167 6.40 1.01 6.46 1.08 6.42 0.98 
Confronted with Potentially traumatic events 
MTQ-48 total 61 176.8 14.3 178.9 14.8 178.2 16.1 80 187.3 13.3 185.0 15.4 185.6 16.9  

Challenge 71 30.6 3.0 31.0 3.0 30.6 3.3 93 32.2 3.0 31.8 3.1 31.9 3.3  
Commitment 73 42.9 4.0 43.1 4.2 42.3 5.6 92 44.4 4.2 44.2 4.5 44.0 4.8  
Confidence 70 22.1 2.9 22.8 2.8 22.7 3.3 92 24.9 2.6 24.5 2.5 24.2 3.0 

RS-nl total 73 4.1 0.3 4.1 0.5 4.1 0.4 96 4.3 0.4 4.3 0.4 4.2 0.4  
Acceptance 72 4.2 0.5 4.2 0.6 4.2 0.5 96 4.3 0.4 4.3 0.5 4.2 0.5  
Competence 73 4.1 0.3 4.1 0.5 4.0 0.5 94 4.3 0.4 4.2 0.4 4.2 0.4  
Difficulties  73 4.1 0.4 4.1 0.5 4.1 0.6 96 4.3 0.4 4.3 0.4 4.3 0.4 

Mental health               
 Anxiety 74 11.36 1.72 11.29 2.14 11.60 4.17 96 11.21 1.86 11.62 3.26 11.63 2.80 
 Depression 73 18.38 4.50 18.47 5.30 18.43 5.78 96 18.06 3.63 18.54 4.48 18.68 4.74 
 Hostility 73 6.55 1.38 6.59 1.44 6.72 1.79 96 6.43 1.04 6.50 1.15 6.43 0.84 
 PTSD 57 24.19 4.33 25.09 6.80 25.31 6.59 77 24.51 3.91 24.65 5.27 24.88 5.17 

Note. MTQ-48 = Mental Toughness Questionnaire 48. RS-nl = Resilience Scale – nl. PTE = Potentially Traumatic Event.  
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Course of psychological resilience and mental health disturbances among total 

experimental and comparison group 

The scores on psychological resilience and mental health at T0, T1 and T2 of both the 

experimental and comparison total groups (completers) are presented in the upper half of 

table 2. Mixed effects models analyses showed that the comparison group had significantly 

higher scores on all MTQ-48 scales: the Total scale (F(1, 303.917) = 17.627, p = .000), and 

subscales of Challenge (F(1, 305.449) = 12.977, p = .000), Commitment (F(1, 304.627) = 

14.205, p = .000), and Interpersonal Confidence (F(1, 303.836) = 31.064, p = .000). A 

significant group*time effect was found for Interpersonal Confidence (F(2, 431.182) = 7.064, 

p = .001): scores slightly increased (Cohen’s d = .22) in the experimental group and slightly 

decreased (Cohen’s d = -0.18) in the comparison group between T0 and T1 (t(513.201) = -

3,550, p = .000). For the other scales no significant interaction effects were found. A similar 

pattern was found for the RS-nl scales: the comparison group had higher scores at T0 than the 

experimental group (Total score: F(1, 304.571) = 13.666, p = .000; Acceptance: F(1, 

304.820) = 5.781, p = .017; Personal Competence: F(1, 305.121) = 14.264, p = .000; Dealing 

with Difficult Circumstances: F(1, 304.860) = 16.970, p = .000). No significant group*time 

effect was found for any RS-nl scale. None of the mental health outcome measures of 

anxiety, depression, hostility or PTSD showed any significant group differences, change over 

time or group*time interactions. 

Course of psychological resilience and mental health disturbances among experimental 

and comparison group exposed to potentially traumatic events 

For scores of psychological resilience and mental health of both PTE sub groups at T0, T1 

and T2, we refer to the lower half of table 2. Again, the comparison group showed significant 

higher levels of psychological resilience, except for the RS-nl scale Acceptance (p = .169). 

Analyses among respondents exposed to PTE’s, showed two more significant interaction 
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effects. There was a significant group*time effect for the MTQ-48 total-scale (F(2, 211.885) 

= 4.980, p = .008) and the MTQ-48 scale Interpersonal Confidence (F(2, 273.188) = 9.551, p 

= .000). MTQ-48 total scores declined slightly (Cohen’s d = -.27) between T0 and T1 among 

the comparison group, while remaining stable (Cohen’s d = .26) among the experimental 

group (t(278.990) = -3.150, p = .002). With respect to Interpersonal Confidence, scores of the 

comparison group declined slightly (Cohen’s d = -.23) between T0 and T1, while increasing 

slightly (Cohen’s d = .31) among the experimental group (t(260.736) = -3.514, p = .001). 

Between T0 and T2 the experimental group also showed a slight increase (Cohen’s d = .24), 

while the comparison group remained stable (Cohen’s d = -.37) (t(184.591) = -3.996, p = 

.000). A significant group*time effect was also found the RS-nl scale Acceptance (F(2, 

327.426) = 3.164, p = .044). Levels of Acceptance was stable (Cohen’s d = .01) among the 

experimental group between T0 and T2 while declining slightly (Cohen’s d = -.18) among the 

comparison group (t(165.893) = -2.149, p = .033). For all other scales no significant 

interaction effects were found. Due to very low levels of PTSD symptomology, we did not 

examine the course of PTSD symptoms among both groups. Again, the remaining mental 

health outcomes of anxiety, depression and hostility showed no significant group differences, 

change over time or group*time interactions. 

 We repeated the mixed models analyses among respondents of both groups with 

scores in the 30the percentile of the MTQ-48 and RS-nl. The results were almost similar (data 

not shown and available on request).  

Training appraisal 

 The outcomes of the appraisal of the training by trained police officers are presented 

in table 3. Comparing differences between the first and second follow-up, resulted in 

significant change in appraisal between the measurement moments for the statements: 

‘training was applicable in work’ and ‘potentially traumatic events are processed faster’. In  
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Table 3. Appraisal of Mental Strength Training at 3 Month and 9 Months Follow-Up 
  T2     T3     
   Not Little Some Very  Not Little Some Very 
  N % % % % N % % % % 
The training was instructive 136 9.6 35.3 41.2 14.0 136 8.8 40.4 42.6 8.1 
The training was useful 135 14.1 34.1 42.2 9.6 137 15.3 33.6 43.8 7.3 
Training content was clear 135 5.2 20.0 55.6 19.3 137 2.2 19.7 65.0 13.1 
Training was applicable in work  136 14.0 48.5 31.6 5.9 137 17.5 56.2 24.1 2.2 
Training corresponded with work  134 17.9 42.5 35.1 4.5 136 19.9 47.8 29.4 2.9 
Training enhanced feeling resilient 137 55.5 28.5 14.6 1.5 137 50.4 34.3 14.6 0.7 
Team cohesion enhanced 135 67.4 19.3 11.1 2.2 134 67.9 20.9 10.4 0.7 
Satisfied with training 136 16.2 33.8 41.2 8.8 137 16.8 39.4 40.1 3.6 
Training duration should be prolonged 136 79.4 7.4 10.3 2.9 136 78.7 12.5 5.1 3.7 
Training duration could be shortened 136 23.5 16.9 22.8 36.8 136 25.0 18.4 17.6 39.0 
Training taught new things 137 11.7 51.1 28.5 8.8 137 11.7 55.5 28.5 4.4 
Training enhanced protection against mental impact of 
policing 

137 41.6 45.3 11.7 1.5 137 50.4 38.0 10.9 0.7 

Potentially Traumatic Events are processed faster  135 54.8 32.6 11.1 1.5 135 59.3 33.3 6.7 0.7 
Work is done with more confidence  136 66.2 22.8 10.3 0.7 137 66.4 21.9 10.9 0.7 
Work is done with more authority  136 73.5 18.4 8.1 0.0 137 74.5 19.0 6.6 0.0 

  



164 

the first statement the number of respondents that did not agree, or agreed some or very much 

diminished, while more respondents agreed little with this statement (p = .003). For the 

second statement, the number of respondents that agreed some or very much decreased, in 

favor of not agreeing or agreeing a little (p = .048). For all other statements, the number of 

respondents in each answer category was stable. 

Discussion 

In the present quasi-experimental study, we found no indications that 4-day Mental Strength 

Training (MST) (strongly) improved the psychological resilience or mental health of the 

participating Dutch police officers during the 9 months post-training, compared to police 

officers that did not participate in MST. Psychological resilience during this period appeared 

to be relatively stable among both groups, although psychological resilience was higher 

among the comparison group. Among the total study group (N = 305), a significant training 

effect was found for Interpersonal Confidence only. However, this finding is probably best 

explained as a statistical artifact. Since scores on Interpersonal Confidence were distinctly 

higher in the comparison group as compared to the experimental group, the observed increase 

of Interpersonal Confidence in the experimental group and decrease in the comparison group 

seem like scores regressing to the mean over time. Analyses among respondents exposed to 

potentially traumatic events (N = 170) showed some additional significant training effects 

with similar patterns: Acceptance of Self and Life, Interpersonal Confidence and Total Score 

on the MTQ-48 showed significant change. However, changes in levels of psychological 

resilience according to the MTQ-48 and RS-nl scores were very small. Therefore these 

findings seem of little practical relevance. Furthermore, in the case of mental health 

disturbances, no group differences nor change over time was found, in both the total and PTE 

groups. However, whether the current training lacks usefulness is subject to other 

considerations of which the following are the most important: 1) little evidence of low levels 
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of psychological resilience or mental health, 2) the usefulness of psychological resilience as a 

concept for stress management, and 3) training enrollment regardless of the potential 

problems of individual officers. We will discuss these matters further below. 

 To the best of our knowledge there are no validated cut-off norms for the MTQ-48 

and RS-nl that help to identify police officers with (too) low levels of psychological 

resilience. However, scores on both questionnaires in the current study question findings 

from earlier reports (Andersson Elffers Felix, 2011) regarding the (lack of) psychological 

resilience of Dutch officers that initiated the development of the MST. It must be noted that 

the white paper report by Anderson Elffers Felix (2011) does not present any empirical 

evidence to corroborate the lack of psychological resilience, but rather makes inferences 

based on earlier research. When psychological resilience is actually measured among Dutch 

police officers, as in the current study, these inferences clearly do not hold. For example, the 

lowest MTQ-48 total mean measured at all time points among the experimental and 

comparison groups was 177.6 (range 48-240); for RS-nl this was 4.1 (range 1-5). At baseline 

98.3% and 86% had MTQ-48 scores of 144 or higher (cut-off when scores across items are 

neutral = 3) and 168 or higher (cut-off when scores across items are above neutral = 3.5) 

respectively. Furthermore, the prevalence levels of very high and probable clinical levels of 

anxiety, depression, hostility (all below 3%) and PTSD-symptomatology (all below 2%) were 

very low, which is in line with our findings on levels of psychological resilience and 

corroborated in recent research among police officers in the Netherlands (Beek, Taris, & 

Schaufeli, 2013; van der Velden et al., 2013). One explanation for these findings on 

psychological resilience and mental health could be the rigorous police academy selection 

processes: about 90% of those applying to the officer training program is rejected (van der 

Velden et al., 2013). This may suggest that there was little room for improvement of 

resilience. However, the differences between trained and comparison group at the start of the 
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training suggest that there was room for improvement among the trained respondents. 

Furthermore, the additional analyses among those with relatively low scores (scores in 30the 

percentile) did not change main outcomes. Therefore, the lack of increase in psychological 

resilience post-training in the experimental group is presumable due to lack of training 

efficacy. This is further corroborated by the training evaluation provided by respondents in 

the experimental group. At both follow-ups, a large majority of respondents felt that the 

training did little or nothing in adding to their ability to deal with the impact of police work 

(86.9 and 88.4% respectively) and/or enhancing their resilience (84.0% and 84.7%). 

Furthermore, only a minority of participants felt they were taught new things (37.3% and 

32.9% respectively). These findings suggest that the training did not meet individual needs or 

problems. 

It might appear sensible to find similarities between sports and policing, as they both 

require the ability to perform well under stressful conditions. However, it is also apparent that 

the main concern of athletes in stressful circumstances is not to safeguard the safety of 

themselves or others, as is the case for police officers. The absence of effects might be 

induced by the incorrectness of translating the athletes’ competitive circumstances, to the 

police circumstances of handling critical incidents. Furthermore, although psychological 

resilience is often at the conceptual core of stress management, it remains questionable 

whether this is an effective choice when aiming to improve the ability of the police work 

force, or similar professions like the military to deal with stressful situations. A recent study 

by Hystad, Olsen, Espevik, and Säfvenbom (2015) stressed group level stability of hardiness, 

a concept akin to psychological resilience, after three years of military training and thereby 

disputing the changeability of psychological resilience within the military population. In 

contrast, the study by  or (McCraty et al., 2009) did find positive training effects, but focused 

more on other aspects such as coping, motivation, and/or positive outlook. Also, when 
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comparing MST-like concepts in a broader field of occupations, such as teachers, managers, 

military and the police, it shows that resilience enhancement can be achieved, but effects are 

small, and in half the cases too small to reach statistical significance according to Robertson, 

Cooper, Sarkar, and Curran (2015). This is in line with our findings; some effects were 

found, but all effects sizes were small. In contrast to the current study, however, larger effects 

were found in a review (Robertson et al., 2015) which focused on well-being or mental health 

outcome measures, rather than psychosocial or performance outcome measures. Absence of 

substantial MHD prevalence in the current study might be the cause of not replicating this 

finding.  

Another reason as to why the training yielded little to no effects could be found in the 

form of its delivery. The training was provided to police officers regardless of their individual 

needs or subjectively experienced problems. Furthermore, it was given to groups of police 

officers. A recent meta-analysis by Vanhove, Herian, Harms & Lester (2015) examining the 

effectiveness of resilience building programs, has shown that the individual approach yielded 

more long term effects, when compared, among others, to training provided to groups. They 

also showed that programs targeted at problems experienced by the individual work better 

than so-called universal programs; training given to the entire population without 

consideration of individual needs or problems (Vanhove et al., 2015). A targeted training 

given to police officers that experience problems could also enhance efficiency of workforce 

enhancement efforts. For example, police leadership identifying cases of inadequate stress 

coping of police officers that require subsequent attention (Chapin, Brannen, Singer & 

Walker, 2008). In the current sample and in the sample of van Beek et al. (2013), prevalence 

levels of serious MHD’s were 10% at the highest. It would be more feasible and efficient to 

provide support to this smaller subset of officers. 
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However, additional analyses among the subgroup with relatively low levels of 

resilience showed similar outcomes as among the total group of respondents. Although we 

did not ask respondents the question if they thought that they needed this training (it was 

mandatory), relatively low levels may serve as an indication that their need was higher than 

among those with high levels of resilience. This finding and other results also raises questions 

about the theoretical background of the training. Besides the aspect of stability of resilience 

and possibilities to change resilience (see above), in this perspective attention must be paid to 

the following. The MST training tried to improve challenge, control and confidence skills and 

used components developed in other trainings. Although our findings are in line with for 

example the recent review of Robertson and colleagues (2015), perhaps other (theoretical) 

models on learning and training are needed to be able to develop a resilience training that can 

improve these skills, especially among those who need it or exhibit low levels of resilience. 

One perhaps simple but important element might be the duration or intensity of the training. 

The MST consisted of 3 subsequent days and one meeting months later, (implicitly) 

assuming that the skills could best be learned or improved by a training of 3 subsequent days. 

The outcomes of other studies question this assumption. For instance, Arnetz et al. (2013) 

described a 10-week training (weekly 2 hour sessions) aimed at enhancing control over 

stressful situations, which was expected to improve coping abilities. Hence, these abilities 

should support mental well-being of officers in the context of operational stressors. In 

contrast to MST, this intervention does show some small to moderate effects on for example 

sleep quality and mental health (Arnetz et al., 2013). The US military, to some extent a 

comparable population, has implemented the Comprehensive Soldier Fitness program 

(Cornum, Matthews & Seligman, 2011). This continues resilience enhancement and 

maintenance program consists of tracking, supporting and training resilience to enhance the 

mental and social well-being of soldiers and their spouses/family (Cornum et al., 2011; Vie, 
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Scheier, Lester & Seligman, 2016). These two programs share the monitoring of the 

participants and prolonged efforts in enhancing resilience, and or not limited to a few days. 

As said, behavioral change will most likely occur when the change-effort is sensitive to the 

needs of the affected and anchorage of such behavior needs prolonged and intensive effort 

(Vanhove et al., 2015). Adopting this insight, i.e. another model of learning, might improve 

the effectiveness of a MST training among police officers with low levels of resilience.  

Limitations of the study 

The current study does have certain limitations. We were unable to conduct a 

randomized controlled trial which is considered the ‘gold standard’, but a quasi-experimental 

design can be considered the second best and feasible design for examining the effects of 

such a training program according to Patterson et al. (2012). Additionally, since the training 

was provided to teams, conducting a randomized controlled trial, in which individual officers 

are randomly assigned to either an experimental or comparison group, might compromise 

ecological validity of the study. Team level randomization is hardly different from the current 

study, since team enrollment into MST is not based on either levels of psychological 

resilience nor MHD’s, but rather on logistical issues. Therefore, selection bias based on 

psychological resilience or MHD’s is highly unlikely. 

The training exclusion criteria based on seriously impeded functioning due to MHD, 

could be a source of differences between the experimental and control groups. However, 

MHD was comparable between experimental and comparison group. The largest Cohen’s d 

for baseline MHD differences between the experimental and comparison group was 0.16 and 

thereby too small to suggest any substantial differences between the groups.  

The comparison group in the current study did not undergo any intervention; placebo 

or ‘training as usual’. The results based on the comparison between the experimental and 

comparison group, therefore, was not attributable to training content, but was found in the 
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distinction between being trained or not. However, when the conclusion is reached whether 

that delivering a training yields none too little effect, comparing an untrained group of police 

officers to a group of trained police officers should be considered sufficient proof. The 

trained officers remained unaffected by the training in their development of psychological 

resilience and/or mental health disturbances, since the development was comparable to their 

untrained colleagues. 

Previous systematic reviews on resilience training stress that none of the individual 

studies on the topic were able to determine effectiveness of individual components, but 

provide an overall effect of the entire training. The current study is not different. However, 

for most types of training, including the one analyzed in the current study, training 

components are complementary to each other and therefore effectiveness of individual 

components is dependent on the availability of its complementary components. For example, 

the current training advances preparing, handling and dealing with the aftermath of stressful 

events. Potential effects of solely focusing on better preparation for stressful events in a 

particular training, might be offset by the absence of advancing in actual handling stressful 

events by officers. 

Attrition occurred during follow-up measurements in both the experimental and the 

comparison group, especially among the experimental group after baseline. Higher attrition 

rates among experimental groups are not uncommon in health behavior change (HBC) trials 

(Crutzen, Viechtbauer, Spigt, & Kotz, 2015). However, non-response analyses showed that 

attrition in the experimental and comparison group was barely associated with outcome 

measures of psychological resilience and MHD’s.  

Psychological resilience and mental health were assessed using self-report 

questionnaires. We did not conduct personal (clinical) interviews or use biological measures 

as for instance McCraty et al. (2009) did. We have no other sources of information, such as 
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the perceptions of colleagues, superiors or occupational physicians on the mental strength 

and/or mental health of the respondents in our study. Furthermore, we have no data on 

individuals’ potential needs or problems. It is possible that the MST is (more) effective for 

officers who experience needs or problems with respect to psychological resilience. Future 

studies should include questions assessing these needs or problems regardless of the inclusion 

criteria of the intervention.  

Despite these characteristics and possible limitations, some strength should be 

stressed as well, such as the relatively large study sample, inclusion of several officer 

ranks/functions, using two different measures on psychological resilience and the 3-wave 

study design. As stressed in this review (Robertson et al., 2015), it is remarkable that most 

effect studies on resilience enhancement did not include resilience measures. To the best of 

our knowledge, there are no such studies thus far within law enforcement. 

Practical implications 

 The 4-day training yielded small effects in enhancing a very limited number of 

domains that are considered to be part of psychological resilience. But to conclude low 

efficacy of the training is subject to other considerations. The main premise of the course; the 

supposed limited psychological resilience and high prevalence of MHD’s among Dutch law 

enforcement is very unlikely to hold when one considers the measured levels among officers 

in our study. Furthermore, it is unlikely that psychological resilience is useful as a central 

concept for enhancing the workforce, as, for example, rigorous selection methods make it 

unlikely that psychological resilience deficits are prevalent among officers. Lastly, the 

training was not sensitive to any problems individual officers might have. The current study 

underpins findings on effectiveness of resilience enhancement training for police officers. It 

showed the relative ineffectiveness of a group-based training not specifically targeted at 

individual problems or needs. 
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Summary 

Psychological resilience is considered a capacity to handle severe stressors. However, little is 

known about the stability of psychological resilience and to what extent changes in resilience 

are associated with confrontations potentially traumatic events among police officers. To 

determine classes of psychological resilience trajectories over a 9-month period among 

officers (n = 305; mage = 51.0; 72.8% male) and investigate associations with potentially 

traumatic events (PTE's). Two psychological resilience scales (Resilience Scale-nl and 

Mental Toughness Questionairre-48; RS-nl and MTQ-48) were administered at baseline (T1), 

at 3-months (T2) and 9-month (T3) follow-up. Latent-class growth analysis determined 

classes of psychological resilience trajectories. Mixed-effects modelling with a time*class 

interaction examined stability. Chi2 between class-membership and PTE experience were 

assessed. For both scales a five-class solution yielded the best fit. These trajectories mainly 

differed on levels of psychological resilience. In the RS-nl one class (n = 11; 4%) was 

identified that slightly declined, then increased. Other classes did not change over time. Class 

membership was not associated with PTE experience prior to T1 and PTE experience 

between T1 and T3. Psychological resilience is a stable capacity of police officers across a 9-

month period. PTE experience is not associated with changes in psychological resilience. 
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Introduction 

Psychological resilience is a concept that has raised considerable scientific attention in the 

last three decades. Especially in studies among occupations that are exposed frequently to 

potentially traumatic experiences (PTE's) such as the police (Yuan et al., 2011).  

 With respect to the conceptualization of psychological resilience there are two 

opposing viewpoints: psychological resilience as an outcome (e.g. Bonanno, 2012) or as a 

personal capacity (e.g. Britt, Shen, Sinclair, Grossman & Klieger, 2016; Liu, Reed & Girard, 

2017; Nelson, Shacham & Ben-ari, 2016). The latter describes characteristics or capacities 

(Britt et al., 2016) that are hypothesized to enable individuals to handle (severe) stressors that 

protect against possible negative effects of these events on mental health and the performance 

of officers (Janssens, van der Velden, Taris & van Veldhoven, 2018; Marchand, Nadeau, 

Beaulieu-Prévost, Boyer & Martin, 2015; van der Meulen, van der Velden, Setti & van 

Veldhoven, 2018). However, results of current longitudinal studies among police officers do 

not support the assumption that resilience is an important protective factor for the 

development of mental health problems among officers (Janssens et al., 2018; Marchand et 

al., 2015; van der Meulen et al., 2018). 

One possible explanation for the absence of evidence supporting the assumed 

protective influence of psychological resilience is that psychological resilience, when 

considered a personal capacity, is not (very) stable over time. If psychological resilience 

appeared to be a rather instable capacity then we may expect that it does not or only to a very 

limited extent predict the functioning and performance of officers at later stages. 

Stability of psychological resilience 

 Throughout the last decades, psychological resilience as a capacity has shifted from 

being understood as a fairly stable trait toward a capacity or state-like characteristic (Luthans, 

Avolio, Avey & Norman, 2007) that is a malleable by either targeted intervention (Papazoglu 
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& Anderson, 2014) and/or by interaction with the individual’s environment (Pangallo, 

Zibarras, Lewis & Flaxman, 2015). However, empirical studies assessing the stability of 

psychological resilience is scarce and limited to military samples.  

The study by Hystad, Olsen, Espevik & Säfvenbom (2015) examined changes in 

hardiness (a concept akin to psychological resilience; January, 2016) scores of military 

officer cadets across three years of military college. The authors hypothesized that military 

college could enhance hardiness, despite not being specifically targeted at doing so. On a 

group level, this hypothesis was rejected. Sudom, Lee & Zamorski (2014) examined whether 

particular potential stressful circumstances, a deployment cycle, can alter psychological 

resilience levels of military personnel. Across an average follow-up time of 6.6 years among 

personnel (n = 34) both with and without deployment experience, tests of change in hardiness 

scores were not significant. In the next study, among marine recruits participating in a high 

stress exercise, correlations between baseline and 13 weeks follow-up measurements of 

hardiness from pre to post exercise were .57 for both men and women (Vogt, Rizvi, Shipherd 

& Resick, 2008). Another study (Arthur, Fitzwater, Hardy, Beattie & Bell, 2015), focused on 

the development of a new mental toughness questionnaire, and examined test-retest reliability 

among 104 infantry recruits. The correlation between baseline and a 3-week follow-up 

measurement was .72. Lastly, the study by Krauss, Russell, Kazman, Russell, Schuler & 

Deuster (2018) hypothesized and confirmed that hardiness would be resistant to deployment 

stressors. This was examined among 180 combat medics with deployment experience during 

a 2-year observation phase.  

Current study 

In sum, existing research among military personnel does not provide conclusive 

evidence on the stability of resilience among officers on a group or individual level. The 

studies discussed above mostly rely on correlational analysis for determining stability. High 
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correlations are, however, not sufficient evidence for this purpose. The aim of the present 3-

wave study is to fill this gap of scientific knowledge by assessing latent classes of trajectories 

of psychological across a 9-month period. These analyses are sensitive to both group level 

and individual change patterns by grouping police officers based on psychological resilience 

levels and change over time. Based on earlier mentioned studies we hypothesize that 

psychological resilience is predominantly stable. We furthermore assessed the associations 

between the identified classes of trajectories on the one hand, confrontations with PTE’s on 

the other hand. Considering that psychological resilience is hypothesized to change by 

experience (Luthans, Avolio, Avey & Norman, 2007). 

Methods 

Participants 

Data from a recent study on the effectiveness of ‘Mental Strength Training’ (MST; 

van der Meulen, Bosmans, Lens, Lahlah & van der Velden, 2017) was used for the current 

study. For this study 138 police officers who followed MST were compared to 167 non-

trained control police officers. Officers were enrolled throughout The Netherlands, and 

covered all ranks and functions. Sampling methods were described elsewhere (van der 

Meulen et al., 2017). This three-wave study consisted of pre-training (T1), and 3 months (T2) 

and 9 months (T3) post-training assessments. The main conclusion of the original study was 

that MST did not significantly change mean group scores on psychological resilience over 

time among trained police officers as compared with non-trained police officers. Therefore, it 

was feasible for us to combine both conditions to create the dataset for the current study. 

Control condition participants indicating to have participated in MST were excluded, 

resulting in a total sample size of 305 respondents. The mean age of the total sample was 51.0 

(SD = 11.31, n = 299). Most respondents were male (72.8%). In total, 6.0% had a low 
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education level, 80.1% a medium and 13.9% a high education level (based on categorization 

by Statistics Netherlands; Centraal Bureau voor de Statistiek, 2016). 

 Non-response in the original study was 59.4% (experimental condition) and 46.5% 

(control condition) between T1 and T2, and 47.7% (experimental condition) and 26.1% 

(control condition) between T2 and T3. T1 non-respondents were only slightly younger of 

age, had less years of service and were of a higher rank. A full overview can be found in the 

article reporting on the original study (van der Meulen et al., 2017). 

Measures 

Psychological resilience 

 The current study used two measures to assess psychological resilience: the 

Resilience Scale-nl (RS-nl; Wagnild & Young, 1993) and the Mental Toughness 

Questionairre-48 (MTQ-48; Clough, Merchant & Earle, 2007).  

The 25-item RS-nl is a widely used psychological resilience measure with good 

psychometric properties (Portzky, Wagnild, de Bacquer & Audenaert, 2010). Items include 

statements on psychological resilience such as ‘I am determined’ (Wagnild & Young, 1993). 

Respondents are asked to rate applicability of these statements on their own situation on a 

five-point scale ranging from ‘totally agree’ to ‘totally disagree’. Cronbach’s alpha for the 

RS-nl across all time-points are respectively: .94, .91 and .92 (n = 305). 

 The 48-item MTQ-48 measures mental toughness a construct rooted in hardiness 

theory and similar to psychological resilience (Clough, Marchant & earle, 2007; January, 

2016). Items on the MTQ-48 include ‘I often wish my life would be more predictable'. 

Answering options range from ‘totally disagree’ to ‘totally agree’. MTQ-48 Cronbach’s 

alpha’s across all time-points are respectively: .91 (n = 284), .91 (n = 282) and .92 (n = 288).  
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Both scales were transformed to yield scores with a possible range from 1 to 5, by 

dividing the summed total score by the number of items of the respective scales. Higher 

scores on both scales indicate increased psychological resilience. 

PTE experience 

 From a pre-defined list of 11 PTE’s (van der Velden, Kleber, Grievink & Yzermans, 

2010) respondents were asked to indicate, if applicable, what the most shocking experience 

was in the last 12 months and when this event occurred. PTE examples are: incidents 

involving children, and/or undergoing physical aggression. These data were used to create 

two dichotomous variables on PTE experience: PTE up to two months prior to baseline 

(yes/no) and PTE experience between T1 and T3 (yes/no). 

Statistical analyses 

We first conducted latent class growth analyses (LCGA) to determine classes of 

trajectories of psychological resilience according to the RS-nl and the MTQ-48. In LCGA the 

observed variables, in this study psychological resilience measured at different moments, are 

considered to be indicators of unobserved (i.e. latent) classes of trajectories, with a limited 

number of mutually exclusive classes (Magidson & Vermunt, 2002; van de Schoot, 

Sijbrandij, Winter, Depaoli & Vermunt, 2017). For both scales, a total of 10 models were 

assessed with an increasing number of classes. Age, gender and educational level were 

included as covariates. The psychological resilience scales and age were inserted as 

continuous variables. Categorical variables were gender (nominal) and educational level 

(ordinal). The main goodness-of-fit (GOF) statistic to determine model validity was the 

Bayesian Information Criterion (BIC). Reductions in BIC is associated with an increase in 

model fit, hence, the lowest BIC was considered to be the most valid model (Vermunt & 

Magidson, 2016). Additional GOF indices are presented to interpret the validity of models: 

classification error and entropy r2. Classification error is the proportion of misclassification, 
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lower levels of misclassification are more favorable. Increased entropy r2 expresses increased 

adequacy of class identification (Vermunt & Magidson, 2016). Classification tables were 

indicative of the level of correct specification for each class in the most appropriate model. 

 Cohen's d's were calculated on psychological resilience differences between classes 

across all measurement moments and both scales separately. We next assessed the stability of 

resilience over time across the RS-nl and MTQ-48 classes using mixed effects modelling, 

with an auto-regressive covariance structure for longitudinal data (Heck, Thomas & Tabata, 

2013). Predictors in these models were time and psychological resilience class, and the 

interaction of time and classes.  

 We finally assessed the associations of RS-nl and MTQ-48 classes with age, gender, 

education, and PTE experience up to two months before T1 and PTE experience between T1 

and T3. 

 Latent class-analyses were performed with LatentGold 5.1 (Vermunt & Magidson, 

2016) and mixed effects modelling with SPSS version 24. 

Results 

Latent classes of trajectories of psychological resilience 

 According to the criteria described above, 5-class models were the best fitting models 

for both the RS-nl, and the MTQ-48 (see Table 1). Classification tables (supplement 14) 

show that proportion of correct specification within each class were for the RS-nl and MTQ-

48 ³.87 and ³.82 respectively. Table 2 shows that the sizes of each class differs strongly 

between the RS-nl and MTQ-48. For example, class 2 of the RSL-nl consisted of 143 officers 

while the largest class of MTQ-48 (class 2) consisted of 64 officers.  

 Cross-tabulating RS-nl trajectories with MTQ-48 trajectories yielded, as could be 

expected, strong associations between the two categorizations (c2 (16) = 192.60, p < .001).  



187 

Table 1. Fit indices of latent class growth analyses. 
  LL BIC Npar Class. Err. Entropy r² Class-size(s)a 

Resilience Scale-nl (n = 291)     
 1-Class Regression -454.624 926.268 3 0.00 0.00 291 
 2-Class Regression -364.064 784.862 10 0.10 0.50 175/116 

 3-Class Regression -256.463 609.373 17 0.09 0.60 136/125/30 

 4-Class Regression -222.056 580.271 24 0.10 0.63 115/127/37/12 
 5-Class Regression -189.437 554.748 31 0.09 0.66 143/66/37/34/11 
 6-Class Regression -175.389 566.364 38 0.18 0.67 92/71/60/34/23/11 

 7-Class Regression -162.862 581.023 45 0.18 0.68 91/70/60/34/23/8/5 

 8-Class Regression -155.525 606.062 52 0.18 0.69 92/70/59/34/23/6/5/2 

 9-Class Regression -142.476 619.679 59 0.18 0.68 45/61/55/45/34/18/16/11/6 

 10-Class Regression -134.906 644.251 66 0.17 0.71 53/59/41/47/34/19/15/10/8/5 

Mental Toughness Questionnaire-48 (n = 242)  

 1-Class Regression -3033.833 6084.132 3 0.00 0.00 242 

 2-Class Regression -2914.467 5883.823 10 0.07 0.58 146/96 

 3-Class Regression -2804.196 5701.705 17 0.07 0.72 117/76/49 

 4-Class Regression -2757.362 5646.458 24 0.10 0.79 89/73/61/19 

 5-Class Regression -2735.393 5640.942 31 0.11 0.80 64/57/57/49/15 

 6-Class Regression -2719.304 5647.188 38 0.12 0.82 63/58/49/41/27/4 

 7-Class Regression -2710.659 5668.321 45 0.12 0.82 63/58/49/46/13/9/4 

 8-Class Regression -2698.562 5682.549 52 0.13 0.84 73/46/34/32/31/13/9/4 

 9-Class Regression -2689.208 5702.264 59 0.13 0.85 64/56/47/35/13/11/9/4/3 

 10-Class Regression -2679.632 5721.533 66 0.13 0.85 71/47/32/34/29/13/6/4/3/3 
Note: Best fitting and chosen model in bold and italics. LL = Log Likelihood, BIC = Bayesian Information Criterion, Npar = Number  
of parameters, Class. Err. = Proportion of Classification Error. 

a Based on most probable class-membership. 
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Moreover, Spearman-rank correlations showed that the RS-nl and MTQ-48 were strongly 

associated (rT1 = .733, rT2 = .669 and rT3 = .704). Participants in a particular class based on the 

RS-nl were highly likely to be in a comparable MTQ-48 class. However, classes did not 

overlap completely indicating that both measures of resilience measure partly different 

aspects of resilience (see online supplement 15). 

Stability of resilience over time across classes  

 Table 2 presents levels of psychological resilience over time by class for both the RS-

nl and MTQ-48. 

 Cohen's d's on psychological resilience difference across classes and measurement 

moments, yielded for the RS-nl values ranging from of 0.39 to 6.74, and for the MTQ-48 

from 1.04 to 7.39, with increasing adjacent classes showing decreasing effect sizes. For a full 

overview see supplements 16 and 17. 

  Mixed effects regression models on the RS-nl revealed significant differences in 

resilience levels between classes (F (4, 428.93) = 439.60, p <.001). Additionally, change over 

time was significant (F (2, 650.66) = 12.21, p <.001) and differences in change over time 

between classes were significant (F (8, 650.66) = 4.85, p <.001) indicating that both change 

and stable patterns can be observed across a 9-month period. The smallest class (n = 11) first 

decreased, then slightly increased in levels of psychological resilience. This class was 

significantly different in change over time from all other classes. The remaining four classes 

(n = 280) all showed stability over time and, hence, no significant differences in change over 

time was found among these classes. 
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Table 2. Means of psychological resilience and PTE experience of class members. 
   Pre-T1 PTEa PTE T1-T3b Psychological resilience     
   Y N Y N T1  T2  T3  
  N % % % % Mean (Sd) 95% CIc Mean (Sd) 95% CIc Mean (Sd) 95% CIc 
Resilience Scale-nl        
 

1.  37 18.9 81.1 56.8 43.2 4.71 (0.16) [4.65, 4.76] 4.72 (0.16) [4.67, 4.78] 4.72 (0.19) [4.66, 4.73] 
 

2.  143 22.4 77.6 49.7 50.3 4.31 (0.27) [4.26, 4.35] 4.28 (0.27) [4.24, 4.33] 4.26 (0.27) [4.21, 4.30] 
 

3. 66 18.2 81.8 51.5 48.5 3.95 (0.10) [3.93, 3.97] 3.98 (0.12) [3.96, 4.01] 3.99 (0.10) [3.96, 4.01] 
 

4. 34 14.7 85.3 38.2 61.8 3.79 (0.19) [3.73, 3.86] 3.72 (0.17) [3.66, 3.78] 3.65 (0.19) [3.59, 3.72] 
 

5. 11 18.2 81.8 27.3 72.7 3.70 (0.35) [3.46, 3.94] 3.07 (0.74) [2.57, 3.57] 3.27 (0.78) [3.27, 3.79] 
 

Total 291 19.9 80.1 48.8 51.2 4.19 (0.36) [4.05, 4.13] 4.16 (0.43)  [3.92, 4.00] 4.16 (0.43) [3.94, 4.02] 
Mental Toughness Questionnaire 48       
 1. 49 18.4 81.6 46.9 53.1 4.21 (0.21) [4.15, 4.27] 4.21 (0.25) [4.14, 4.28] 4.24 (0.23) [4.18, 4.31] 
 2. 64 23.4 76.6 49.6 53.1 3.89 (0.12) [3.86, 3.92] 3.91 (0.13) [3.88, 3.95] 3.92 (0.13) [3.89, 3.96] 
 3. 57 22.8 77.2 49.1 50.9 3.73 (0.09) [3.70, 3.75] 3.73 (0.07) [3.71, 3.75] 3.73 (0.09) [3.71, 3.75] 
 4. 57 17.5 82.5 52.6 47.4 3.57 (0.16) [3.52, 3.61] 3.54 (0.13) [3.51, 3.58] 3.50 (0.15) [3.46, 3.54] 
 5. 15 20.0 80.0 33.3 66.7 3.18 (0.23) [3.05, 3.31] 3.12 (0.19) [3.01, 3.23] 3.10 (0.22) [2.97, 3.21] 
 Total 242 20.7 79.3 47.9 52.1 3.80 (0.31) [3.69, 3.74] 3.79 (0.33) [3.68, 3.72] 3.79 (0.35) [3.68, 3.72] 

Note: PTE = Potentially Traumatic Event; T2 = 3 months post T1, T3 = 9 months post T1; Sd = Standard deviation; CI = Confidence Interval. 
 a PTE experience two months before T1: Y = did experience, N = did not experience. 
 b PTE experience between T1 and T3: Y = did experience, N = did not experience. 
 c Adjusted means. 
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Outcomes of the MTQ-48 analyses also revealed significant differences in resilience 

levels between classes (F (4, 279.73) = 498.37, p <.001), but no significant change over time 

(F (2, 489.73) = 0.698, p = .498) and no significant differences over time between classes (F 

(8, 489.73) = 1.36, p = .212), indicating that according to the MTQ-48 scale, psychological 

resilience is a stable capacity across the identified classes. 

Associations between classes, demographics and trauma 

Age and gender were equally distributed across classes (RS-nl: F (4) = 0.66, p = .622; 

MTQ-48: F (4) = 1.34, p = .257; RS-nl: c2 (4) = 8.35, p = .079; MTQ-48: c2 (4) = 6.06, p = 

.195). Respondents with a low educational level were more likely to be in a less favorable 

class, while respondents with a high educational level were in both the most and least 

favorable classes (RS-nl: c2 (8) = 18.24, p = .019; MTQ-48: c2 (8) = 15.70, p = .047). 

 Table 2 presents the distribution of PTE experience across classes. PTE experience up 

to two months prior to T1 was not associated with class membership (RS-nl: c2 (4) = 1.29, p 

= .863; MTQ-48: c2 (4) = 0.96, p = .916). PTE experience between T1 and T3 was equally 

distributed across classes of both scales (RS-nl: c2 (4) = 4.73, p = .316; MTQ-48: c2 (4) = 

1.87, p = .760). 

Discussion 

 We hypothesized that among police officers, different classes of trajectories of 

psychological resilience levels over time exist but that psychological resilience levels across 

these classes are rather stable. For this purpose, longitudinal data of two different 

questionnaires on psychological resilience were analyzed, i.e. the RS-nl and MTQ-48.  

The results of our 3-wave study covering a 9-month period largely confirmed this 

hypothesis. Analyses revealed five classes of trajectories of resilience using the MTQ-48. 

Identified classed differed significantly in resilience levels (with almost consistently large 

mean differences according to Cohen's d) but levels were stable across the five classes during 
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the 9-month study-period. Almost similar results were found for psychological resilience 

according to the RS-nl. Again, five classes of trajectories of resilience were found, but one 

very small class (3.7%) showed a temporal change in psychological resilience. In this class 

psychological resilience slightly decreased and then increased, in contrast to the other classes 

where no significant change was observed. Results furthermore showed that PTE experience 

was not related to class membership and, thereby not related to level or change over time of 

psychological resilience. Based on these findings we conclude that the absence of strong 

associations among officers (Janssens et al., 2018; Marchand et al., 2015; van der Meulen et 

al., 2018) between resilience and their mental health at later stages cannot be explained by the 

instability of resilience, as psychological resilience is predominantly stable. 

 Although the main outcomes and conclusions based the RS-nl and MTQ-48 are 

largely the same they also convey some dissimilarities. The differences in mean scores 

between classes of trajectories with the highest and lowest resilience levels between the 

MTQ-48 and RS-nl are almost similar, but the class sizes of the RS-nl show large differences 

in size of classes compared to the MTQ-48.  These discrepancies could be due to ceiling 

effects. Such ceiling effects might cause the over-representation of police officers in RS-nl 

classes with high psychological resilience scores, while in the MTQ-48 class-membership 

appears to be more dispersed. 

 Importantly, police officers consistently scored in the upper half of both 

psychological resilience scales and can be considered more or less psychologically resilient. 

Although evidence-based cut-off scores indicating the absence of psychological resilience or 

(population-based) norm scores are not available. Considering stringent selection processes 

and subsequent attrition among police academy enrollees in the Netherlands (van der Velden, 

Rademaker, Vermetten, Portenen, Yzermans & Grievink, 2013), this may not be a surprising 

finding. An important aspect of these selection processes is to select candidates with the 
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ability to be mentally fit (or tough) and function well under stress. Findings of the current 

study suggest that, although we have no data on resilience during the schooling period of our 

sample, beyond selection and schooling (all participants are sworn in police officers) levels 

of psychological resilience remain stable for most police officers.  

 The stability of psychological resilience, conform the current study, has consequences 

for studying associations with mental health and well-being. Psychological resilience is often 

understood as a characteristic that protects against the detrimental effects of policing. The 

review by Janssens and colleagues (2018) on the predictive values of psychological resilience 

among officers did not find any strong evidence to underpin the protective capacity of 

psychological resilience in this job context. Specifically, five studies examining the 

longitudinal associations between psychological resilience and several different outcomes, 

among others PTSD and absenteeism, found only small to trivial effects (Janssens et al., 

2018). Also, a previous study (van der Meulen et al., 2017) based on the same sample as the 

current study, also found no predictive validity of psychological resilience on mental health 

problems (MHP’s). As said, the stability of psychological resilience cannot account for the 

absence of predictive validity of psychological resilience for mental health problems among 

police officers, according to the results of the current study.  

Strengths and limitations 

To the best of our knowledge, this is the first empirical longitudinal study assessing 

the stability of psychological resilience among police officers. Moreover, this is the first 

study applying latent class-analysis to determine stability of psychological resilience. The 

current study corroborates the predominant notion of psychological resilience being stable in 

military personnel. Previous studies applied correlational analysis to determine stability, 

which is not irrefutable for these purposes. The results of the latent-class analyses expand on 

correlational analyses by showing that change over time is uncommon. 
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The current study spanned a 9-month observation period. Luthans et al., 2007 

describe psychological resilience as a state-like characteristic: it is supposed to be 'relatively 

malleable and open to development' (p. 544). Previous studies assessing stability of 

psychological resilience applied follow-up times varying from 3 weeks (Arthur et al., 2015) 

up to 6.6 years (Sudom et al., 2014). These studies and the current study do not show a trend 

towards less stability with an increase in time. Change is not only dependent on time, but also 

on experiences during a particular time-span. The current study explicitly compared classes 

of psychological resilience trajectories and PTE experience without finding significant 

associations. Therefore, the hypothesis that psychological resilience is a state-like 

characteristic is not supported by the current study. However, future studies longitudinal 

studies among the police covering several years are warranted to confirm or reject our 

conclusion. 

 Attrition occurred between measurement moments. However, the reported attrition is 

well within response rates observed in organizational psychology studies between 1994 and 

2008 (Anseel, Lievens, Schollaert & Choragwicka, 2010). Moreover, respondents and non-

respondents were comparable on variables relevant for the current study (van der Meulen et 

al., 2017). 

Conclusions and practical implications 

 Our analyses revealed different classes of trajectories of psychological resilience 

among police officers and showed that almost all identified classes, presenting more than 

95% of the total study sample, were stable across a 9-month period. Based on these findings 

we conclude that the absence of strong (longitudinal) associations between resilience and 

mental health problems, cannot be attributed to instability in resilience patterns. Our results 

show that resilience is more a trait-like than a state-like factor suggesting that interventions to 
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create a stable increase of psychological resilience, for other reasons than to protect for 

mental health problems following adversity, require rather almost therapeutic interventions.    
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 Psychological resilience is a concept that has garnered considerable attention in 

occupational psychology. The concept is deemed an important part of the answer to one of 

the most pressing questions in occupational stress research: which personal characteristics 

lead individuals to be able to maintain high levels of functioning and do not suffer negative 

mental health consequences of (severe) stressors? This question is especially relevant for 

police and military institutions, as police and military personnel are regularly confronted with 

severe stressors. 

 Psychological resilience is a conceptualization of the capacity for resilience, as 

opposed to resilience as an outcome. Psychological resilience as a capacity generally 

describes personal qualities that are believed to positively influence the impact of enduring 

stressors. To date, multiple scales (30 identified in the current dissertation; see supplement 1) 

have been developed to operationalize psychological resilience. At the core of any 

conceptualization and operationalization is the capacity to handle severe stressors. However, 

varied research streams have resulted in several different operationalizations of psychological 

resilience. Subdimensions of psychological resilience include (see also supplement 1) 

personal competence and trust in one’s abilities (e.g. Alonso-Tapia, Garrido-Hernansaiz, 

Rodríguez-Rey, Ruiz, & Nieto, 2017); a self-perceived ability to control emotions and exert 

influence in adverse situations (e.g. Bartone, 2007; Clough, Earle, & Sewell, 2002); social 

competence and social support (e.g. Friborg, Hjemdal, Rosenvinge, & Martinussen, 2003; 

Xiaorong, Wang, Hu, & Loke, 2020); favorability of challenging circumstances, positive 

acceptance of change and being flexible (e.g. Connor, & Davidson, 2003; Johnson et al., 

2011); and coping and problem-solving skills (e.g. Madsen, & Abell, 2010). Psychological 

resilience has garnered considerable attention from scholars assessing protective factors 

against the development of mental health and functioning problems among police and 

military personnel. 
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 The current dissertation focused on two major assumptions of psychological 

resilience among police and military personnel: 1) psychological resilience is protective 

against mental health outcomes and promotes functioning in difficult circumstances, and 2) 

psychological resilience is a viable theoretical foundation for resilience enhancement training 

to increase psychological resilience and decrease mental health problems. The results of the 

examination of these factors points to the conclusion that the supposed beneficial effects of 

psychological resilience are currently overstated for both police officers and military 

personnel. 

 The evidence presented in previous chapters warrants a critical stance in the wider 

scientific discourse on psychological resilience, which has been predominantly positive and 

regarded psychological resilience as beneficial for police and military mental health and 

functioning. I want to raise the concern that the credibility of research on psychological 

resilience and, thereby, fruitful knowledge on how and when individuals are effectively 

protected against the detrimental effects of stress, is at jeopardy. It is not self-evident that 

science always progresses in such a manner that verification and replication discards 

scientific endeavors that are not credible (i.e. self-corrects; Ioannidis, 2015). The mechanism 

of self-correction appears to function suboptimal in research on psychological resilience, as 

theoretical papers that repeatedly try to define what constitutes psychological resilience are 

necessary (e.g. Denckla, Cicchetti, Kubzansky, Seedat, Teicher, Williams, & Koenen, 2020) 

and new operationalizations (i.e. scale development) are introduced regularly (see 

supplement 1), while the expected associations based on these theoretical foundations (i.e. 

psychological resilience with stressor outcomes for police and military personnel) are not 

supported. Critical assessments and reviews of psychological resilience as a capacity (i.e. a 

multidimensional construct of personal characteristics predictive of positive and negative 

stressor outcomes) are scarce (e.g. Bonanno, 2012), however, warranted considering the 
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evidence given in the current dissertation and previous research. In the upcoming paragraphs 

I will discuss current findings of and practices in psychological resilience research that 

undermine the credibility of psychological resilience as a beneficial psychological construct 

for police and military contexts (both in science and for practice). I will end with the 

conclusion that the abandonment of psychological resilience as a psychological construct 

would actually enhance our understanding of how psychological factors contribute to one's 

positive adaptation to stressors. 

Findings: predictive value of psychological resilience on police and military outcomes 

 In a study among 566 police officers, two measures of psychological resilience (RS-

nl, Wagnild & Young, 1993 and MTQ-48, Clough et al., 2002) were found not at all to barely 

predictive of (sub-) clinical levels of anxiety, depression, hostility, and PTSD over a three- 

and nine-month period. Assessment of prediction models with and without psychological 

resilience revealed that the inclusion of eight different psychological resilience measures 

(RS-nl and MTQ-48 total scores and subscales) enhanced prediction of mental health 

problems at three-months and nine-months follow-up either trivially or not at all (average 

differences between prediction models with and without eight psychological resilience 

measures at three-month follow-up: sensitivity = .04, specificity = .00, PPV = .01 and NPV = 

.04; nine-month follow-up: sensitivity = .01, specificity = .00, PPV = -.02 and NPV = .00; see 

also Chapter 2.1). 

 A systematic review and meta-analysis of longitudinal studies (see Chapter 2.2) on 

the prospectively assessed association between psychological resilience and mental health 

and functioning among military personnel in various stages of their career (e.g. training and 

deployment) yielded 40 eligible studies. Bivariate associations between psychological 

resilience and mental health and functioning showed small to moderate effects (r = .08 to .36 

in absolute values). However, multivariate adjusted associations between psychological 
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resilience and follow-up mental health and functioning were trivial to small (r = .02 to .08 in 

absolute values). These multivariate analyses of psychological resilience with relation to 

mental health and functioning included covariates such as self-perceived stress, stressor 

exposure and various other psychological constructs consistent with or closely related to 

psychological resilience, such as coping, self-efficacy, psychological flexibility, personality, 

and social support. 

 The findings of the study of police officers and the review among military personnel 

appear to highlight the redundancy of psychological resilience in predicting mental health 

and/or functioning problems.  

Comparison with previous longitudinal evidence: predictive validity 

 The conclusions of the current dissertation appear to align with other studies 

conducted on police officers and paramedics. The review by Janssens, Van der Velden, Taris, 

& Van Veldhoven (2018) concluded there is little evidence that psychological resilience has a 

strong predictive value for relevant outcomes for police, including PTSD and job satisfaction. 

Moreover, the longitudinal study of paramedics by Wild, Smith, Thompson, Béar, Lommen, 

& Ehlers (2016) showed that psychological resilience was only marginally predictive of 

episodes of PTSD and major depression disorder (ORPTSD = 0.96 and ORDepression = 0.98). 

Findings: unintended and intended change over time in psychological resilience 

 The study of 566 police officers concerning the predictive validity of psychological 

resilience (Van der Meulen et al., 2018) highlighted the large difference in the magnitude of 

effect sizes when comparing longitudinal and cross-sectional associations. These variances 

could be explained by a relative instability of the psychological resilience concept. According 

to previous studies on the nature of psychological resilience, the concept should be 

considered a state-like characteristic that is relatively open to change (Luthans, Avolio, Avey, 

& Norman, 2007). However, the current dissertation found that psychological resilience was 
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a stable characteristic of police officers across a nine-month period (Van der Meulen et al., 

2019). Only 4% of the sample (n = 305) showed a slight change in the Resilience Scale-NL 

(RS-nl), one of the two measures (the other being the Mental Toughness Questionnaire-48; 

MTQ-48) used to measure psychological resilience, scores over time. Therefore, the relative 

instability of psychological resilience cannot be seen as a reason for low longitudinal 

associations between the concept and subsequent outcomes.  

 Moreover, psychological resilience training does not or only marginally enhances 

protection against mental health problems or increases functioning among police officers. A 

quasi-experimental study (n = 305) conducted for the current dissertation provided ample 

evidence that Mental Strength training enhanced psychological resilience (as measured by the 

Resilience Scale-nl and three subscales, and the Mental Toughness Questionnaire 48 and 

three subscales). The results of this study showed no major changes in psychological 

resilience post-training and at a six-month follow-up and no large differences in change over 

time between the experimental (n = 138) and control groups (n =167). Significant group-time 

interactions (i.e. differences in change over time between the experimental and control group) 

were found for some of the outcome measures, however, the corresponding changes in both 

the experimental and control group were consistently small (Cohen, 1988). Moreover, 

appreciation of the training by participants was predominantly negative, as indicated by the 

majority of training participants considering the mental strength training to be not at all or 

only a little useful (49.9%), applicable for their work (73.7%), enhancing of the feeling of 

resilience (84.7%), and developing cohesion (88.8%). 

 The quasi-experimental study and the latent trajectory analysis did not provide strong 

evidence that psychological resilience is susceptible to change, whether intended or not. 

Comparison with previous evidence: intended and unintended change 
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 The absence of a significant effect of mental strength training for police officers is in 

line with previous meta-analysis on resilience enhancement training (Robertson, Cooper, 

Sarkar, & Curran, 2015; Vanhove, Herian, Perez, Harms, & Lester, 2016) and with the quick 

review on resilience enhancement training for police officers conducted for this dissertation 

(see Chapter 1 and supplement 1). The majority of studies in the rapid review yielded non-

significant results. Moreover, the studies of police officers in the rapid review that reported 

effect sizes were on a similarly low level (Ramey, Perkhounkova, Hein, Chung, Franke, & 

Anderson, 2016; Christopher, Goerling, Rogers, Hunsinger, Baron, Bergman, & Zava , 2016) 

with a limited number of effects lying in a higher range of d = .48 to 1.19 (Christopher et al., 

2016). Most studies in the rapid review did not report on effect sizes (k = 12 without effect 

sizes compared to k = 2 with effect sizes). 

 The study using latent trajectory analyses was the first of its kind applied to determine 

latent classes of change in psychological resilience over time. Despite being an unsuitable 

method for detecting change or stability over time, studies using correlational and regression 

analyses have corroborated these findings (Hystad, Olsen, Espevik, & Säfvenbom, 2015; 

Sudom, Lee, & Zamorski, 2014; Krauss, Russell, Kazman, Russell, Schuler, & Deuster, 

2019). 

Future research on occupational stress and the role of psychological resilience 

 Police and military organizations appear to remain confident in psychological 

resilience as a suitable theoretical framework for both training development and screening in 

the military and policing occupations, despite the mentioned evidence suggesting otherwise. 

In particular, training development remains a common practice evidenced by new 

introductions and testing of psychological resilience programs for police officers (see 

supplement 3). Through the current dissertation, it has become clear that the supposed 
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beneficial effects of psychological resilience appear to be overstated and are not supported by 

empirical data. 

 It is self-evident that ensuring healthy levels of psychological resilience and 

maintaining those levels in police officers and military personnel remains a worthwhile 

endeavor. However, I argue that in future studies it is necessary to reevaluate the practices in 

previous psychological resilience research and the role of psychological resilience. In the 

following paragraphs, I will address three issues related to past and future psychological 

resilience research: 1) the establishment of reliable evidence and improved substantiated 

conclusions to better inform policy-makers and alike on the effectiveness of resilience 

enhancement programs for police officers; 2) the sensitivity of psychological resilience 

towards different kinds of stressors; and 3) the discriminant validity, incremental value, and 

construct clarity of psychological resilience in relation to other psychological constructs 

associated with circumventing the negative effects of stressors. 

Practical relevance and biased conclusions in current psychological resilience research 

 Occupational researchers should provide usable reports of the studies they have 

conducted to optimally inform policy-makers and the like. Best practice in occupational 

psychology is not (yet) common and a gap between practice and science remains (Briner, & 

Rousseau, 2011; Tkachenko, Hahn, & Peterson, 2019). Two cases have illustrated the gap 

between science and practice in a policing and military context. Firstly, the US military has 

been subject to considerable criticism for supporting and implementing the Comprehensive 

Soldier Fitness program (CSF; Denning, Meisnere, & Warner, 2014) without scientific 

evidence supporting its effectiveness. Secondly, the Mental Strength training that was 

assessed in this dissertation was implemented nationwide in the Netherlands and the majority 

of Dutch police officers enrolled before the effectiveness was assessed (van der Velden, 

Lens, Hoffenkamp, Bosmans, & van der Meulen, 2014). The quasi-experimental study 
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included in this dissertation highlighted the absence of an effect of this training post-

implementation. Both these cases incurred a financial burden on the implementing 

organization without apparent benefits for the intended beneficiaries (i.e. US military 

personnel and Dutch police officers).   

 As previous reviews have noted, the quality of evidence on the efficacy of resilience 

enhancement training (or comparable interventions) for police officers (Patterson, Chung, & 

Swan, 2012; Peñalba, McGuire, & Leite, 2008) and military personnel (Vanhove, Brutus, & 

Sowden, 2018) has often been cause for concern. A more recent review of systematic reviews 

of psychological interventions aimed at occupational stress injury (i.e. mental health 

problems) in first responders (mostly police officers) revealed that current evidence is almost 

consistently "critically low” (Antony et al., 2020, p. 4). In addition to the concern of bias 

induced by the study design, I wish to draw attention to the issue surrounding current 

practices in formulating conclusions and the statistics used to substantiate those conclusions. 

Any bridge between science and practice starts with scientists informing practice in a manner 

that is sensitive to the needs of practice. It is worrying that, despite a low qualitative rigor of 

previous research, many individual studies that have evaluated psychological resilience 

training programs and the predictive validity of psychological resilience generally reach far 

more positive conclusions than supported by the data — a problematic issue explored in 

greater depth regarding both origin and pathways forward in the next sections. 

 Additionally, there are currently a lack of economic evaluations of psychological 

resilience enhancement training. Insights into the investment and returns on psychological 

resilience could further elucidate the potential benefits (or lack thereof) of psychological 

resilience training and inform policy-makers whether psychological resilience development is 

a worthwhile investment. The current practices and usefulness of economic evaluations for 

workplace interventions (i.e. training) are discussed in the next section.  
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Current practices in drawing conclusions in effectiveness studies 

 The studies forming part of this dissertation generated similar statistical results to 

other longitudinal empirical evidence and observations (i.e. other research). However, there 

does appear to be some discrepancy between the conclusions based on these results drawn 

within studies conducted for the current dissertation and individual studies by other scholars 

on the same topic. While the results in the current dissertation point to the conclusion that 

there is little practical relevance of psychological resilience (in terms of predictive validity 

and as a theoretical background to better equip personnel against stress), many other studies 

have concluded the opposite. Such other studies have concluded that 1) psychological 

resilience (or its many derivatives, including hardiness and mental toughness) has a positive 

effect on police or military mental health and/or functioning and, hence, that psychological 

resilience has practical relevance to enhance, among others, screening programs related to 

alcohol problems (Bartone, Eid, Hystad, Jocoy, Laberg, & Johnsen, 2015), military basic 

training (Maddi, Matthews, Kelly, Villarreal, Gundersen, & Savino, 2017), and leadership 

behavior and Human Resource Management (HRM; Walumbwa, Peterson, Avolio, & 

Hartnell, 2010), and 2) psychological resilience enhancement training for police officers is 

effective (Au, Wong, Leung, & Chiu, 2019; Ramey et al., 2016). These discrepancies in the 

different study conclusions appear to be mainly rooted in the statistics used and the fact that 

there has been little (mandatory) instruction concerning which statistics are relevant to report. 

 Statistics that can be used for drawing conclusions and practical implications are: 1) 

statistical significance, 2) effect sizes, and 3) measures of practical relevance (or clinical 

significance; Ogles, Lunnen, & Bonesteel, 2001). Determining the statistical significance of 

effects and reporting p-values has been a longstanding custom in science. Such a method 

depicts the likeliness of finding an effect considering the null hypothesis (usually the absence 

of any effect) as true. However, in terms of drawing conclusions (or as a tool for policy-
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making), this technique has shown many caveats. For example, p-values are not informative 

of the magnitude of effects and therefore cannot clarify the potential impact a training 

program might have in practice (Pintea, 2010). Effect sizes have also been quite common in 

scientific research and do express the magnitude of an effect. The standardization of effects 

into effect sizes allows for interpretation of different measurement instruments. It has been 

custom to use the often-cited effect sizes interpretations by Cohen (1988) to categorize 

effects into their magnitude (i.e. small, medium, and large effects) and thereby relevance for 

practice. Lastly, measures of practical relevance go one step beyond effect sizes and allow 

researchers to attempt to provide indications of the impact a particular training might have in 

practice. Practical relevance is calculated by establishing how much change should be seen 

for a change to be considered “real.” Reporting indices of practical relevance (or clinical 

significance) has been far from commonplace in occupational psychology and could be a 

valuable addition to reports in this field. 

 Of the mentioned methods, studies appear to have mainly relied on statistical 

significance testing to conclude that psychological resilience is of relevance for practice. 

Determining practical relevance (or clinical significance) based on statistical significance 

testing is a method that has raised considerable critique. Firstly, statistical significance does 

not inform on the magnitude of effects, despite the fact that decreasing p-values have been 

correlated with increasing effect sizes (Sullivan, & Feinn, 2012). Secondly, statistical 

significance does not imply practical (or clinical) relevance (or significance; Pintea, 2010). 

Moreover, many of the studies included in the rapid review (see supplement 3) conducted for 

this dissertation examined multiple outcome measure (up to 39; Ramey et al., 2016) without 

considering the risk of inflating the type-I error (i.e. falsely rejecting a null-hypotheses). In 

some cases it could be appropriate to correct for the family-wise error rate through, for 

example, applying a Bonferroni correction to the p-value threshold (Vasilopoulos, Morey, 
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Dhatariya, & Rice, 2016). However, whether using a Bonferroni correction or not, consumers 

of studies with extensive lists of outcome variables should always be wary of the exponential 

growth of type-I errors these studies incur.  

 Considering these limitations concerning statistical significance, it is desirable to 

enhance result and conclusion reporting in psychological resilience research by considering 

other types of statistical data. The use of effect sizes (e.g. Cohen’s d for standardized mean 

differences in pre- to post-training resilience differences) has been also (quite) common. The 

application of estimates regarding practical relevance has been far less frequent, yet could be 

beneficial to enhance the interpretability of the results in terms of usefulness for practice and 

policy. 

Estimates of practical relevance in effectiveness studies  

 Measures of practical relevance could enhance insights into potential benefits of 

psychological resilience enhancement training. Although practical relevance (or clinical 

significance) has been mainly rooted and developed from a perspective of treating mental 

pathology (Ogles et al., 2001; Newnham, & Page, 2010), methodology could prove useful in 

training programs for personnel with and without mental health problems. To determine 

practical relevance, a number of studies have relied on finding the so-called meaningful 

change or minimally clinical important difference (MCID; Copay, Subach, Glassman, Polly 

Jr, & Schuler, 2007). These methods have been aimed at determining the minimal threshold 

change observed in individual training participants to specify when change scores are deemed 

to be clinically relevant instead of a statistical artifact such as measurement error 

Determining this distinction relevant and statistically artificial change over time can be 

achieved by two methods: 1) distribution-based or 2) anchor-based.  

 Distribution-based methods are defined by creating thresholds of score differences, 

with below-threshold score differences labelled as measurement error and above-threshold 
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scores considered reflective of “real” change; therefore, it is also referred to as minimally 

detectable change (Vet, Terwee, Ostelo, Beckerman, Knol, & Bouter, 2006). These 

thresholds have been commonly based on calculating standard deviations (SD’s) or the 

standard error of measurement (Rejas, Pardo, & Ruiz, 2008). The anchor in anchor-based 

methods refers to “anchoring” change scores of the outcome of interest (e.g. psychological 

resilience) to one or more items of self-reported impact after a person undergoes an 

intervention (i.e. a training). An anchor-based difference score divides the change scores of 

the outcome into categories of individuals who report being impacted versus those who report 

to have experienced no impact from the intervention. Thereby, this method standardizes or 

benchmarks the degree of change that should be viewed as an outcome measure (e.g. the 

Resilience Scale) before individuals typically appraise their situation as being positively 

affected (e.g. feeling more resilient) by the intervention. Comparing the frequency of 

respondents in an experimental condition to the number of respondents in the control 

condition who showed change equal to or more than the MCID quantifies the contribution of 

the training in terms of positive change. Here, I provide an example of the statistics and 

potential conclusions when applying anchor-based methods on the same data used in the 

effect study of the Mental Strength training (see Chapter 3.1). The anchors used for this 

example were training respondents who indicated they felt: a) more resilient, b) better 

prepared to handle the impact of police work, and c) more quickly recovered from potentially 

traumatic events and thereby endorsed to have reaped the benefits the training intended to 

provide. Differences in change scores on the RS-nl total score between training participants 

who endorsed and did not endorse the anchor statements were significantly different (t = -

2.18, p = .009). The corresponding MCID of the RS-nl was 0.1688 (i.e. the mean RS-nl 

increased from T1 to T2 in the anchor-endorsing subgroup). The number of respondents in 

the experimental and control groups who were consistent with this level (or higher) of change 
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was approximately equal (OR = 0.964, p = .858), leading to the conclusion that the frequency 

of positive practically relevant change was comparable between the experimental and control 

groups. 

 In addition to MCID, calculating the number needed to treat (NTT) for resilience 

training could be beneficial to determining practical relevance of such programs (Cusack et 

al., 2016). NNT has been especially developed for preventative measures and expresses the 

number of individuals that should be exposed to a preventative measure (whereby 

psychological resilience enhancement training is often considered a primary prevention of 

work-related mental health problems) in order to prevent one case of mental illness (e.g. 

PTSD; Wald et al., 2016). To create an example of the NNT, the data from the effectiveness 

study of the Mental Strength training was used again. To calculate the NNT, the incidence of 

the mental health problems between post-training and follow-up was assessed between both 

the experimental and control groups. The resulting incidence rates were 8.33% and 8.57% for 

the experimental and control groups, respectively. This minor risk difference leads to an NNT 

of 420, or 420 police officers who need to be exposed to Mental Strength training in order to 

prevent one case of anxiety, depression, hostility problems, and/or PTSD in six months post-

training.  

(A lack of) reporting standards in occupational psychology 

 As a final note on conclusions regarding the extant psychological resilience research, 

it is worth examining how conclusions are drawn and what type of statistical data is used to 

support these conclusions from one study to the next, depending on the respective authors’ 

discretion. There are currently no guidelines for how to report on the results of effectiveness 

studies, which metrics should be reported, and how conclusions can be drawn. Three 

previous studies formulated frameworks outlining which factors to include when considering 

how to describe and assess psychological resilience enhancement training (Chmitorz et al., 
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2018; IJntema, Burger, & Schaufeli, 2019; Robertson et al., 2015). However, none of these 

outlined what statistical data could or should be reported on. The Consolidated Standards for 

Reporting Trials statement (CONSORT Statement checklist; Moher et al., 2010) is a 

reporting standard for randomized controlled studies (RCTs); derivatives of RCTs could be 

useful in determining factors such as which statistical data can and should be reported on. 

Although which statistics to report is not among the individual items on the CONSORT 

Statement checklist, the statement does urge reporting on effect sizes and paying attention to 

the difference between statistical significance and clinical importance. However, use of the 

CONSORT Statement is not often mandatory or advised by journals in psychology (the study 

on the effectiveness of the Mental Strength training for police officers was also not written to 

conform to the Statement) and, when the Statement is used, reporting concerning 

conformation with it is inconsistent (Grant, Mayo-Wilson, Melendez-Torres, & Montgomery, 

2013). Therefore, an important step forward in the study of psychological resilience, and 

especially in informing practice of the utility of psychological resilience training, is to 

improve the validity of conclusions of relevant research reports by expanding existing 

frameworks and encouraging the use of effect sizes and measures of practical relevance. 

Economic evaluations in occupational psychology: benefits for psychological resilience 

training 

 As discussed, the majority of the studies that have assessed the benefits of 

psychological resilience concluded that their intervention is beneficial. However, one element 

that has been understudied is the determination that the intervention under investigation is 

beneficial in relation to its costs.  Psychological resilience training might be trivially effective 

according to multiple reviews (Macedo, Wilheim, Gonçalves, Coutinho, Vilete, Figueira, & 

Ventura, 2014; Patterson, Chung, & Swan, 2012; Peñalba, McGuire, & Leite, 2008; 

Robertson et al., 2015; Vanhove et al., 2016; Liu, Ein, Gervasio, Battaion, Reed, & Vickers, 
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2020), to which extent it is (cost-) efficient is unknown. In healthcare, it is common to not 

only assess the effectiveness of treatments, but to assess the costs of new interventions and 

the returns of the investment. Although there are many forms of economic evaluations, 

commonalities exist between those approaches. The primary goal of economic evaluation is 

to outline a balance between costs and benefits of a new intervention compared to either 

doing nothing or continuing “care as usual” (CAU; i.e. continuing interventions already in 

place; DeRango, & Franzini, 2003). In the case of psychological resilience enhancement 

training as a primary prevention measure of mental health symptoms, economic evaluations 

should balance 1) the costs associated with one case of the mental health problem being 

prevented, 2) the costs per individual to implement the intervention, and 3) the costs of either 

doing nothing or continuing CAU. Using these costs and the relative contribution of the 

intervention in terms of cases prevented (and the amount of savings or costs averted by 

preventing the incidence of mental health problems) compared to doing nothing or continuing 

CAU could lead to insights into the cost-effectiveness of interventions (DeRango, & 

Franzini, 2003). 

 An intervention with minimal effects but low costs could be potentially beneficial. At 

the other end of the spectrum, a poor performing training initiative with high costs should 

probably not be implemented. Comprehensive Soldier Fitness (CSF; Cornum, Matthews, & 

Seligman, 2011) is an intervention aimed at enhancing psychological resilience that is an 

example of the latter. The US military have received criticism for implementing the costly 

CSF program, which demonstrated minimum effects (Denning et al., 2014). In light of this 

evidence, it is unlikely that economic evaluation would have yielded outcomes in favor of 

investing in CSF. Future research on psychological resilience training should establish 

whether other forms of intervention could be more cost-effective. 
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 Although the benefits of economic evaluation in occupational psychology have long 

been recognized (Tompa, Dolinschi, & De Oliveira, 2006), the availability of these economic 

evaluations in occupational psychology remains low and predominantly targeted at 

ergonomic interventions (Tompa, Dolinschi, & De Oliveira, 2009). There appear to be no 

economic evaluations available for police psychological resilience enhancement interventions 

(or alike).  

Psychological resilience and coping with stressors 

 The lack of a demonstrable strong effect of psychological resilience could be rooted 

in incongruence between the context in which psychological resilience has been developed 

(and with what stressors) and the stressors that incur the highest level of strain in police 

officers and military personnel. The core of any psychological resilience definition is coping 

with stressors; the numerous definitions that have been outlined by authors who developed 

measurements (see supplement 1 for 30 definitions of psychological resilience) all contain 

this aspect. However, in what stressful conditions psychological resilience could have an 

effect differs from one operationalization to the next. These differences pertain primarily to 

the severity of stressors and the variety of stressors that have warranted the examination of 

psychological resilience. While some definitions have examined a wide range of stressors 

without specifying severity (e.g. Arthur, Fitzwater, Hardy, Beattie, & Bell, 2015; Linda, & 

Caltabiano, 2009), others have been more specific and pointed to competitive circumstances 

(e.g. Clough, Earle, & Sewell, 2002), adversity (Connor & Davidson, 2003), or very specific 

maltreatment situations (Baruth, & Caroll, 2007). There has been little specificity regarding 

in which circumstances psychological resilience could be considered a personal resource that 

dampens the effect of stressors. An incongruence between resource (i.e. psychological 

resilience) and characteristics of stressors could lead to an absence of a psychological 

resilience effect. 
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 A narrative review on psychological resilience in an occupational context (Britt, Shen, 

Sinclair, Grossman, & Klieger, 2016) raised the question of which type of situations, 

circumstances or events constitute significant adversity that warrants the examination of 

psychological resilience. In their review, Britt et al. (2016) stressed that psychological 

resilience should specifically be reserved for situations of high intensity distress and/or long 

duration, including the severe operational stressors to which police officers and military 

personnel are exposed (e.g. combat exposure among soldiers; Vermetten, & Ambaum, 2019; 

disaster assistance by police officers; Slottje, Witteveen, Twisk, Smidt, Huizink, van 

Mechelen, & Smid, 2008). However, in the context of predicting which individuals will 

exhibit resilient outcomes (i.e. good mental health and functioning), the initial focus should 

be which stressors impose the greatest strain or burden, which is not, in police and military 

work, necessarily operational stressors, but also organizational stressors and stressors 

originating from one's private life. After the correct identification of relevant stressors, 

(psychological) resources that specifically circumvent the potential negative effects of these 

specific stressors could be fit. In the following paragraphs the sources of stress for police and 

military personnel, and which and how personal psychological resilience factors could curtail 

the negative effects of these stressors are explored. 

Operational stressors versus organizational stressors as sources of mental health and 

functioning problems 

 The extant research on the mental health and well-being of police officers and 

military personnel has often focused on the experience of the severe stressors that these 

occupations’ core tasks incur, such as combat exposure and aiding in severe disasters, i.e. 

critical incidents. It has often been emphasized that these adversities are the main cause for 

developing mental health problems. However, this stringent focus might largely overlook the 

effect of other stressors within either the organizational conditions or private lives of police 
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and military personnel. Moreover, the assumption that aiding in critical incidents is by 

definition taxing has not always supported by empirical evidence.  

 One of the major mental health concerns for police and military personnel is PTSD, 

which is a diagnosis specifically related to exposure to life-threatening situations (North, 

Surís, Smith, & King, 2016). In the latest version of the Diagnostics and Statistics Manual 

(DSM), the DSM-5, police officers and military personnel’s exposure to critical incidents 

was explicitly mentioned in criterion A (the so-called stressor criterion; North et al., 2016) as 

the circumstance in which PTSD is highly likely to develop. Nonetheless, these critical 

incidents do not only impose negative consequences, but can be greatly appreciated factors 

that motivate individuals to enter and stay within the military (Taylor, Clerkin, Ngaruiya, 

&Velez, 2015; Griffith, 2008) or policing (White, Cooper, Saunders, & Raganella, 2010; Wu, 

Sun, & Cretacci, 2009). Therefore, research on the impact of these stressors, including 

studies on psychological resilience, should focus on when these potentially beneficial 

encounters with critical incidents transform into a strain. 

 Nonetheless, in the extant psychological resilience studies, including those studies in 

the current review, psychological resilience has been examined in police and military 

contexts that incur not only these severe stressors, but organizational stressors and daily 

hassles. These stressors have been longitudinally associated with mental health and 

functioning among police and military personnel (Heron, Bryan, Dougherty, & Chapman, 

2013; Larsson, Berglund, & Ohlsson, 2016; van der Velden, Bosmans, Bogaerts, van 

Veldhoven, 2014; van der Velden, Kleber, Grievink, Yzermans, 2010). Among police 

officers, these stressors appear to be more predictive of posttraumatic stress compared to 

traumatic events (Larsson et al., 2016). The extent to which psychological resilience 

increases the capability of police and military personnel to cope with these minor everyday 

stressors is unknown. The absence of a demonstrated significant effect of psychological 
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resilience on mental health and functioning problems could be attributed to psychological 

resilience not enhancing ability to cope with daily hassles and organizational stressors.  

Matching psychological resilience resources and stressors  

 In conclusion, current threats to the validity of psychological resilience as a capacity 

for predicting mental health and functioning problems among police and military personnel 

could lie in the incongruence between psychological resilience factors and different stressors 

(e.g. critical incidents and daily hassles), as well as varied aspects of these stressors, such as 

incurring performance demands (Bryan, O'Shea, & MacIntyre, 2019) and/or raising moral 

issues (Griffin et al., 2019; Litz, Stein, Delaney, Lebowitz, Nash, Silva, & Maguen, 2009). 

Psychological resilience has been defined with many different operationalizations and 

subfactors, and what the concept specifically entails varies from one scale to the next (Mao, 

Wang, Hu, & Loke, 2020; Pangallo, Zibarras, Lewis, & Flaxman, 2015). Which dimensions 

are included in the concept of psychological resilience remains especially incongruent across 

multidimensional scales (see supplement 1). Among these scales, it is unknown how the 

many different psychological resilience operationalizations and dimensions (such as 

commitment, social support, spirituality, optimism, and self-perceived competence) engage 

with different types of stressors or, in other words, it is unclear what mechanisms of 

psychological resilience are at play in the context of varied stressors. The small to trivial 

longitudinal associations could potentially be attributed to psychological resilience being a 

generic success factor without any direct relation between the behavior shown during and 

after stressors and psychological resilience.  

 To underscore the necessity of matching resources with suitable stressors, a recent 

review showed that an increased specificity of a personal characteristic to match the stressor 

context increases the strength of prospective association between the characteristic and 

mental health outcomes as compared to more generic personal characteristics (Gallagher, 
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Long, & Phillips, 2020). In their review, Gallagher et al. (2020) showed that coping self-

efficacy — a resource describing the self-perceived ability to show positive coping behavior 

during and after adverse events — is twice as strongly longitudinally associated with PTSD 

(weighted mean r = -.52) compared to the more generic personal characteristics of hope 

(weighted mean r » -.24), optimism (weighted mean r = -.20), and general self-efficacy 

(weighted mean r = -.26). 

 Furthermore, recent developments in both the scientific fields of occupational stress 

and traumatic stress have also contented the "…universality of job resources…" (Van 

Veldhoven, Van den Broeck, Daniels, Bakker, Tavares, & Ogbonnaya, 2020, p.1) and 

introduced the "… fallacy of uniform efficacy…" (Bonanno, & Burton, 2013, p.591). The 

editorial by Van Veldhoven et al. (2020) (introducing several empirical articles that 

empirically content the universality of job resources; ) emphasized that benefits of job 

resources are dependent on the occupational context in which they have potential to be 

valuable in, and resources should not be seen as universally beneficial across varying 

contexts. The authors argued that research that compares effects of resources (e.g. 

psychological resilience) across contexts should be expanded (Van Veldhoven et al., 2020). 

Further, the study of Bonnano, & Burton (2013) discussed the empirical evidence with regard 

to coping with stressors. In their review, they discuss the findings that specific coping 

strategies are not consistently negatively or positively related to mental health outcomes post-

trauma. For example, they content that individuals who show a predominant tendency to 

deploy emotion-focused coping are always worse off compared to those using problem-

focused coping. Rather, individuals that are able to tailor coping strategies to specific 

stressors (i.e. show "regulatory flexibility"; Bonanno, & Burton, 2013, p.593) are better 

protected against detrimental effects of stressors. Current studies on psychological resilience 

are not sensitive towards this context specificity: an avenue for future research. 
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 Future studies should focus on specific psychological resilience aspects (ranging from 

positive appraisal of challenging circumstances to experiencing close and secure 

relationships; Bartone, 2007; Friborg et al., 2003) and their association with specific stressors 

(e.g. critical incidents or daily hassles), and/or aspects of stressors (e.g. performance demands 

or moral issues). For example, it could be that a positive appraisal of challenging 

circumstances (an often included subdimension on psychological resilience scales; see 

supplement 1) is more strongly associated with performance during physical military training 

(Breivik, Sand, & Sookermany 2019) than coping with workplace discrimination as a female 

police officer (Violanti et al., 2017). Extant studies on psychological resilience have 

generally not been sensitive towards stressor specificity, and how specific psychological 

resilience factors (i.e. subdimensions rather than total scores) interact with these specific 

stressors and explain associated positive or negative outcomes. 

 Therefore, it is pivotal to assess psychological resilience factors interacting with 

particular stressor (contexts) to enhance understanding how psychological resilience could 

work. Current knowledge-building can benefit from closer examination of the psychological 

resilience mechanisms at play, and diverging from assessing longitudinal associations of 

“generic” psychological resilience (i.e. total scores) with a broad array of outcomes and little 

to no attention on the interaction between specific psychological resilience factors and 

specific stressors. In the following paragraph, the problems with psychological resilience as a 

multidimensional meta-construct are discussed in more detail. 

Incremental value and discriminant validity of psychological resilience versus other 

psychological stress-resistant constructs 

 As a psychological construct and a stress-resistant resource, psychological resilience 

has competed with numerous other psychological constructs that play a similar role in the 

relationship between enduring stressors, and health and functional outcomes. Other than 



221 

psychological resilience, a non-exhaustive list of psychological factors that have been 

associated with lower levels of stress incurred by (severe) stressors among military and/or 

police personnel include: dispositional optimism (Thomas, Britt, Odle-Dusseau, & Bliese, 

2011), mastery (Ankony, & Kelley, 1999), self-esteem (Wang et al., 2010), the Big Five 

personality measures (Ponce de León, Andersen, Karstoft, & Elklit, 2018), mindfulness 

(Williams., Ciarrochi, & Deane, 2010), cognitive flexibility (Ben-Zion, 2018), locus of 

control (Galvin, Randel, Collins, & Johnson, 2018), grit (Kelly, Matthews, & Bartone, 2014), 

coping styles (Delahaij, & van Dam, 2017), sense of coherence (Kobayashi, 2017), 

(dispositional) gratitude (McCanlies, Gu, Andrew, & Violanti, 2018) and self-efficacy (Chu, 

Cretacci, & Jin, 2019). 

 Due to the lack of evidence of psychological resilience being strongly predictive of 

mental health and functional problems, the question arises as to what extent psychological 

resilience has incremental value over other potentially better substantiated psychological 

constructs. In other words, is there a need for psychological resilience among the wider 

variety of psychological constructs that have been examined in occupational stress research? 

Moreover, psychological resilience has often been operationalized as a meta-construct 

consisting of several specific subcomponents (e.g. perceptions, appreciation, behavior, and 

cognitions) that show extensive overlap with other psychological constructs, such as self-

efficacy and optimism (see also supplement 1). In other instances, psychological resilience 

constructs simply aggregate afore mentioned psychological constructs. Thereby, the 

discriminant validity of psychological resilience could be in jeopardy.  

 When psychological resilience represents a multidimensional concept that is 

inconstant in content (i.e. varies widely in subcomponents) across operationalizations and 

lacks incremental value and discriminant validity, significant doubts concerning the construct 

clarity of psychological resilience arise (Johnson, Rosen, Djurdjevic, & Taing, 2012). The 



222 

lack of incremental value, discriminant validity, and, hence, construct clarity of psychological 

resilience could lead to abandonment of the concept. These problematic issues and the 

opportunities that may arise from abandoning the psychological resilience concept are 

discussed in more detail in the next sections. 

Incremental value of psychological resilience 

 Analyzing the performance of psychological resilience in predicting relevant military 

and police outcomes compared to other psychological constructs further substantiates the lack 

of incremental value of psychological resilience in predicting relevant police and military 

outcomes. Some longitudinal studies (k = 7) included in the review in this dissertation and 

one longitudinal study found in the review by Janssens et al. (2018) included multivariate 

analyses that contained both psychological resilience and another psychological construct as 

predictors of relevant military and police outcomes. These other psychological constructs 

were avoidant coping (Bartone et al., 2015; Eid, Brevik, Hystad, & Bartone, 2011), emotion-

oriented coping (Marchand, Nadeau, Beaulieu-Prévost, Boyer, & Martin, 2015), self-efficacy 

(Eisen et al., 2014; Gucciardi, Hanton, Gordon, Mallett, & Temby, 2015; Marchand et al., 

2015), cognitive flexibility (Elliott et al., 2015; Meyer, Kotte, Kimbrel, DeBeer, Elliott, 

Gulliver, & Morissette, 2019), the Big Five personality traits (Meyer et al., 2019), and grit 

(Maddi et al., 2017).  

 The outcomes of these studies showed that, in the majority, psychological resilience 

underperforms as compared to other psychological constructs. For example, in the study 

among police officers by Marchand et al. (2015), hardiness was not significantly predictive of 

PTSD, while emotion-oriented coping and self-efficacy were. In another exemplary study by 

Bartone et al. (2015) hardiness was not significantly predictive, while avoidant coping was 

predictive of alcohol abuse. Lastly, in the study by Meyer et al. (2019), cognitive flexibility 

was predictive of PTSD-related resilience, while trait resilience was not. Some exemptions 
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do exist in the extant research, such as self-efficacy in the study by Eisen et al. (2014), which 

showed sometimes smaller and sometimes comparable effects with relation to hardiness. 

These comparisons highlighted that other psychological constructs, including self-efficacy 

and coping strategies, are more effective in predicting mental health and functioning 

problems than psychological resilience. However, further investigation that could aim to 

compare longitudinal effects of psychological resilience with other psychological constructs 

related to coping with stressors is warranted. The current evidence has not undertaken any 

statistical analysis examining effect size differences between psychological resilience and 

other constructs. 

Discriminant validity of psychological resilience 

 As discussed in Chapter 1, how psychological resilience is operationalized differs 

from one instrument to the next. The majority of these measures (26 out of 30; see 

supplement 1) are multidimensional and consist of several subcomponents (attitudes, 

behaviors, perceptions, etc.) believed to be related to psychological resilience. The input for 

psychological resilience scale development has often been based on the results of qualitative 

studies (Wagnild & Young, 1993), reviews of past research (Connor, & Davidson, 2003), or 

both (Ebadi, Froutan, & Malekzadeh, 2019). For example, the first operationalization of 

hardiness was based on multiple measurement instruments of several psychological 

constructs hypothesized as related to coping and thriving under severe stressors, and were 

combined to constitute the newly introduced concept of hardiness (Kobasa, 1979). 

Subsequent development of a standalone hardiness scale resulted in the 45-item Dispositional 

Resilience Scale 45 (Bartone, Ursano, Wright, & Ingraham, 1989) based on previously used 

psychological constructs and measurements outlined by Kobasa (1979). Connor and 

Davidson (2003) based their Connor & Davidson Resilience Scale (CD-RISC; Connor, & 

Davidson, 2003) on a narrative non-systematic review of psychological constructs believed to 
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be related to psychological resilience. The authors used constructs such as optimism, self-

efficacy, commitment, and support seeking as the theoretical foundation for the CD-RISC 

(Connor & Davidson, 2003). Another example is the development of the Resilience Scale 

(RS; Wagnild & Young, 1993), which was based on interview data collected among elderly 

persons who had successfully adapted to a major life stressor. Themes that were shown to be 

relevant included equanimity, self-reliance, and perseverance (Wagnild & Young, 2003).  

 These methods for developing psychological resilience scales could potentially lead 

to a lack of discriminant validity compared to other psychological constructs. By definition, 

when psychological resilience constructs are based on other psychological constructs, such as 

self-efficacy in the case of the CD-RISC (Connor, & Davidson, 2003), this will inevitably 

lead to (at least partial) overlap between the CD-RISC and measures of self-efficacy. 

Moreover, an inductive qualitative approach might uncover factors related to psychological 

resilience that were already known. In the case of the RS by Wagnild & Young (1993), the 

theme of equanimity could partially overlap with cognitive flexibility.  

 All in all, it is unclear whether the relatively high correlations between psychological 

resilience and other psychological constructs are reflective of theoretically linked constructs 

or merely (partial) content overlap; as the development of multidimensional psychological 

resilience constructs has often been based on other psychological constructs, the latter is 

more likely. This renders the position of psychological resilience within the broader theory 

on the relationship between stressors and consequential mental health and functioning 

problems problematic.  

Construct (in-)clarity of psychological resilience 

  As should be clear by now, psychological resilience has most often been considered a 

higher-order multidimensional concept, which has shown no to very little consistency across 

different operationalizations and is low on discriminant validity compared to competing 
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psychological constructs. Therefore, the construct clarity appears to be low. Construct clarity 

is based on clear definitions, clear scope of conditions under which the construct is supposed 

to work, clear relationship of the construct with other constructs, and coherence of the 

construct in the theory in which the construct plays a role (Suddaby, 2010; Jonhson et al., 

2011). Based on the previously discussed issues, it should be concluded that the construct 

clarity of psychological resilience is low, as none of these four pillars appear to be 

sufficiently satisfied. Most apparent is the lack of a clear definition of psychological 

resilience: despite a clear central theme surrounding the capacity for handling stressors, there 

are numerous and inconsistent operationalizations of psychological resilience. The scope of 

conditions targeted in previous research on psychological resilience were predominantly 

operational stressors and underestimating the detrimental effects of other stressors, such as 

organizational strains and minor daily hassles. There has been a lack of discriminant validity 

of psychological resilience with other similar constructs, and it is unclear what the 

relationship between these constructs is. Lastly, because the former three conditions (a clear 

definition, scope of conditions and relationship with other constructs) are not satisfied, there 

is no case for psychological resilience being a coherent psychological construct. 

Closing remarks 

 Psychological resilience as a psychological construct has limited relevance for science 

and practice for police and military occupational contexts, mainly because the core 

assumption that psychological resilience is an important predictor of mental health and 

functioning is not supported by empirical evidence. The rejection of this assumption could be 

warranted by theoretical flaws in the current construct clarity of the psychological resilience 

concept: most importantly, there is no clear definition of psychological resilience and the 

construct lacks discriminant validity compared to other psychological constructs. The 

numerous research streams examining what constitutes psychological resilience have yielded 
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a vast number of psychological resilience operationalizations. These issues question to what 

extent it is possible to create a universal definition of what constitutes the capacity for 

psychological resilience. In other words, can the full breadth of the capacity for psychological 

resilience be captured in a single, albeit multidimensional, construct? The empirical evidence 

presented in this dissertation does not provide a positive answer to this question. 

 What remains for the term psychological resilience is to be used as a label in the 

research field in which hypotheses of the association between various (sets of) psychological 

constructs and different types of mental health and/or functioning outcomes are assessed. 
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This dissertation presents a critical empirical analysis of the psychological resilience concept 

as assessed among police and military personnel. Psychological resilience is a 

multidimensional umbrella concept that combines cognitions, attitudes, and behaviors that 

are predictive of how well individuals respond during and after highly stressful events (i.e. 

reducing the likelihood of mental health and/or functioning problems caused by these events). 

The concept has received considerable attention in the past decade, both in practice and in 

science. From a scientific point of view, psychological resilience has been seen as a strong 

predictor for healthy adaptation to stressors and the concept has been used in practice as a 

theoretical basis for resilience training and selection instruments. These could be useful 

applications and knowledge for the police and military professions in particular, because 

police officers and military personnel are regularly confronted with stressful events. 

 It remains unclear to what extent scientific evidence based on police and military 

samples supports the claim of strong predictive validity of psychological resilience on mental 

health and functioning and the practical use of developing resilience enhancement training 

based on the aforementioned claim. This dissertation therefore aims to: 1) evaluate a widely 

undertaken resilience training for Dutch police officers concerning its effects on 

psychological resilience and mental health, 2) determine the stability of psychological 

resilience over time, 3) examine the predictive value of psychological resilience for mental 

health among police officers, and 4) review and meta-analyze the existing empirical evidence 

concentrated on the predictive value of psychological resilience on mental health and 

functioning among military personnel. The empirical evidence for this thesis comes from a 

large quasi-experimental study with three waves (ncomplete = 305) and a systematic review 

with 40 longitudinal studies. 

 Chapter 1 introduces the complex phenomenon of psychological resilience and 

explores the existing scientific knowledge concerning the effectiveness of psychological 
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resilience training for police officers and soldiers, as well as the predictive value of 

psychological resilience for mental health and functioning. 

 Chapter 2.1 presents a cohort study concentrating on the predictive value of two 

different measures of psychological resilience regarding the mental health of police officers. 

There is found to be a reasonable cross-sectional relationship between psychological 

resilience and mental health, but longitudinally this effect diminishes rapidly: in three and 

nine months there is hardly any predictive value of psychological resilience. 

 Chapter 2.2 contains a systematic review and meta-analysis of longitudinal studies 

that prospectively investigated the predictive value of psychological resilience on mental 

health and functioning among military personnel. Forty studies were included, of which 26 

examined mental health and 16 examined functioning as an outcome measure. On a bivariate 

basis, there is a reasonable to strong association between psychological resilience and mental 

health and functioning. When the predictive value of psychological resilience is viewed in 

multivariate studies (with widely divergent sets of covariates between studies), the effects on 

mental health and functioning are found to be trivial to small. These studies do not appear to 

support the assumption that psychological resilience is an important predictor of mental 

health and functioning among military personnel. 

 Chapter 3.1 contains an effect evaluation (based on a quasi-experimental design) of a 

psychological resilience training program, Mental Strength, which was offered to the entire 

Dutch police force. Over periods of three and nine months (after a pre-training assessment), 

the change in resilience and mental health among participating agents was not greater than 

that shown by a group of untrained agents. In short, the objective of the training — to 

increase the resilience of officers — was not achieved. 

 Chapter 3.2 contains a study that aimed to investigate the stability of mental 

toughness, a goal that had hitherto been undertaken with suboptimal analysis techniques. In 
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this study, latent trajectory analysis was used: an analysis that groups individuals on the basis 

of their intercept and change over time based on values related to, in this case, psychological 

resilience.  

The analyses uncovered by each measurement instrument identified five latent groups, of 

which all (except one small group consisting of 3.7% of the total sample) did not 

significantly change over time. Therefore, these groups were only significantly different on 

the level of psychological resilience, and not change over time. These findings highlight the 

stability of psychological resilience as determined through two different measurement 

instruments of psychological resilience. 

 Psychological resilience is not supported by the empirical evidence and analyses in 

this dissertation as a (strong) predictor of mental health and functioning. Moreover, a widely 

undertaken resilience training does not enhance psychological resilience or decrease mental 

health problems. These conclusions are discussed in the context of the the studies in this 

dissertation and previous studies in Chapter 4. Additionally, Chapter 4 includes discussion on 

the current scientific knowledge regarding the capacity for psychological resilience, and how 

this capacity is generated and interpreted. In this final chapter, I conclude that psychological 

resilience cannot deliver on its promises and discuss current shortcomings of the related 

research. Among other topics, assessment of practical relevance, content overlap, and the 

construct clarity of psychological resilience are discussed. 
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Summary (in Dutch) 
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De huidige dissertatie is een kritische empirische analyse van het concept mentale 

weerbaarheid voor politie en militairen. Mentale weerbaarheid is een multidimensionaal 

paraplu-concept waarin cognities, attitudes en gedrag worden samengebracht die 

voorspellend zijn voor hoe goed men reageert tijdens en na zeer stressvolle gebeurtenissen 

(i.e. de kans verkleint op mentale gezondheids- en/of functioneringsproblemen veroorzaakt 

door deze gebeurtenissen). Het concept heeft in het afgelopen decennium, zowel binnen de 

praktijk als de wetenschap, grote aandacht gekregen. Wetenschappelijk wordt mentale 

weerbaarheid gezien als een sterke voorspeller voor gezonde aanpassing op stressoren en 

praktisch wordt het concept ingezet als theoretische basis voor weerbaarheidstrainingen en 

selectie-instrumenten. Vooral voor de politie en militaire beroepsgroepen zijn dit 

praktijkrelevante en nuttige kennis en toepassingen, omdat agenten en militairen regelmatig 

geconfronteerd worden met stressvolle gebeurtenissen. 

 Het is nog onduidelijk in hoeverre wetenschappelijk bewijs gebaseerd op 

steekproeven bestaand uit politie en militairen deze wetenschappelijke claim en dit praktisch 

nut onderbouwen. De huidige dissertatie heeft daarom de volgende doelen: 1) het evalueren 

van een breed uitgerolde weerbaarheidstraining voor Nederlandse politie-agenten op de 

effecten ervan op mentale weerbaarheid en gezondheid, 2) het bepalen van de stabiliteit van 

mentale weerbaarheid over de tijd 3) het bepalen van de voorspellende waarde van mentale 

weerbaarheid voor mentale gezondheid onder agenten en 4) het reviewen en meta-analyseren 

van het huidige empirische bewijs van de voorspellende waarde van mentale weerbaarheid op 

mentale gezondheid en functioneren onder militairen. Het empirische bewijs voor dit 

proefschrift komt voort uit een grote quasi-experimentele studie met drie meetmomenten 

(ncomplete = 305) en een systematische review met 40 longitudinale studies. 

 In hoofdstuk 1 wordt een inleiding gegeven op het complexe fenomeen mentale 

weerbaarheid en een uitéénzetting van de huidige wetenschappelijke kennis omtrent de 
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effectiviteit van mentale weerbaarheidstraining voor agenten en militairen en de 

voorspellende waarde van mentale weerbaarheid voor mentale gezondheid en functioneren. 

 Hoofdstuk 2.1 is een cohortstudie over de voorspellende waarde van twee 

verschillende meetinstrumenten van mentale weerbaarheid op mentale gezondheid van 

agenten. Cross-sectioneel is er een redelijk verband tussen mentale weerbaarheid en mentale 

gezondheid, maar longitudinaal neemt dit effect snel af: over 3 en 9 maanden is er nauwelijks 

nog sprake van voorspellende waarde van mentale weerbaarheid.  

 Hoofdstuk 2.2 bevat een systematische review en meta-analyse van longitudinale 

studies die de voorspellende waarde van mentale weerbaarheid op mentale gezondheid en 

functioneren onder militairen onderzochten. Veertig studies werden geïncludeerd, waarvan 

26 studies mentale gezondheid en 16 studies functioneren als uitkomstmaat onderzochten. 

Bivariaat is er een redelijk tot sterke associatie tussen mentale weerbaarheid enerzijds en 

mentale gezondheid en functioneren anderzijds. Wanneer de voorspellende waarde van 

mentale weerbaarheid wordt bekeken in multivariate studies (met tussen studies sterk 

uitéénlopende sets aan covariaten) zijn de effecten triviaal tot klein op mentale gezondheid en 

functioneren. De aanname dat mentale weerbaarheid een belangrijke voorspeller is voor 

mentale gezondheid en functioneren onder militairen wordt daarmee niet onderbouwd. 

 Hoofdstuk 3.1 bevat een effectevaluatie aan de hand van een quasi-experimenteel 

design van een mentale weerbaarheidstraining, Mentale Kracht, die aangeboden werd aan het 

gehele Nederlandse politiekorps. Over een periode van 3 en 9 maanden (na de voormeting 

voorafgaand aan de training) was de verandering in weerbaarheid en mentale gezondheid 

onder getrainde agenten niet groter dan een groep ongetrainde agenten. Kortom, de 

doelstelling van de training, het vergroten van de weerbaarheid van agenten, is niet gehaald. 

 Hoofdstuk 3.2 bevat een studie die tot doel had de stabiliteit van mentale 

weerbaarheid te onderzoeken, een doel dat tot nu toe met suboptimale analysetechnieken was 
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ondernomen. In deze studie is gebruik gemaakt van latent trajectory analysis, een analyse die 

individuen groepeert op basis van hun intercept en verandering over de tijd van waardes op, 

in dit geval, mentale weerbaarheid. De uitkomsten laten zien dat er op één kleine groep na 

(bestaand uit 3.7% van de totale steekproef), de gevonden latente groepen alleen van elkaar 

verschillen op het niveau van mentale weerbaarheid en niet op de, voor al de overgebleven 

groepen niet significante, verandering over de tijd. Daarmee is mentale weerbaarheid over 

negen maanden stabiel. 

 Mentale weerbaarheid als (sterke) voorspeller van geestelijke gezondheid en 

functioneren wordt niet ondersteund door de empirische bewijs en analyses van het huidige 

proefschrift. Bovendien verhoogt een breed uitgerolde weerbaarheidstraining de 

psychologische veerkracht niet en vermindert het ook de geestelijke gezondheidsproblemen 

niet. In hoofdstuk 4 worden deze conclusies besproken in de context van de huidige studies 

en eerdere studies. Daarnaast bespreekt het de huidige wetenschappelijke kennis over het 

vermogen tot mentale weerbaarheid, hoe dit wordt gegenereerd en geïnterpreteerd. In dit 

laatste hoofdstuk concludeer ik dat mentale weerbaarheid zijn beloften niet kan nakomen en 

bespreek ik de huidige tekortkomingen van onderzoek naar mentale weerbaarheid. Onder 

meer de beoordeling van praktische relevantie, inhoudelijke overlap en concepthelderheid 

(i.e. concept clarity) van mentale weerbaarheid komen aan bod. 
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Supplement 1. Psychological resilience measures for adults. 

# Author(s) Name Definition Factors 

1.  Alessandri et 

al. (2007) 

Psychological 

Capital 

Questionnaire 

"Ego Resiliency refers "to the dynamic capacity 

of an individual to modify a characteristic level 

of ego control (EC), as a function of the demand 

characteristics of the environmental context, to 

preserve or enhance system equilibration.” ” 

• Optimal regulation 

• Openness to life experiences 

2.  Alonso-Tapia 

et al. (2017) 

Resiliency 

Questionnaire for 

Adults 

"… these protective factors as ‘resiliency’, which 

is then defined as the personal attributes of the 

individual that predispose to a resilient 

response." 

• Sense of mastery 

• Sense of relatedness 

• Emotional reactivity 

3.  Arthur et al. 

(2015) 

Military Training 

Mental Toughness 

Inventory 

“…the ability to achieve personal goals in the 

face of pressure from a wide range of different 

stressors.” 

 

NA 
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# Author(s) Name Definition Factors 

4.  Bartone (2007) Dispositional 

Resilience Scale 

"Hardiness is a personality style associated with 

resilience, good health, and performance under 

stressful conditions." 

• Control 

• Commitment 

• Challenge 

5.  Baruth & 

Caroll (2007) 

Baruth Protective 

Factor Inventory 

"…resiliency has been used to characterize 

individuals who survive stressful and 

maltreatment situations." 

• Optimism 

• Future orientation 

• Belief in others 

• Independence 

6.  Block & 

Kremen (1996) 

Ego Resiliency 89 "The linkages of the ego structures that keep the 

personality system within tenable bounds or 

permit the finding again of psychologically 

tenable adaptational modes are what is meant by 

the construct of ego-resiliency." 

NA 

7.  Chen et al. 

(2016) 

Essential 

Resilience Scale 

"… we focused on three consecutive 

mechanisms in response to a traumatic and 

• Physical resilience 

• Emotional resilience 
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# Author(s) Name Definition Factors 

adverse event: to anticipate, to be flexible and to 

bounce back." 

• Social resilience 

8.  Clough et al. 

(2002) 

Mental Toughness 

Questionnaire 48 

"Mentally tough individuals tend to be sociable 

and outgoing as they are able to remain calm and 

relaxed, they are competitive in many situations 

and have lower anxiety levels than others. With a 

high sense of self-belief and an unshakeable faith 

that they control their own destiny, these 

individuals can remain relatively unaffected by 

competition or adversity." 

• Control 

• Commitment 

• Challenge 

• Confidence 

9.  Connor & 

Davidson 

(2003) 

Connor-Davidson 

Resilience Scale 

"Resilience embodies the personal qualities that 

enable one to thrive in the face of adversity." 

 

• Personal competence, high standards 

and tenacity 

• Tolerance of negative affect and 

strength through stress 
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# Author(s) Name Definition Factors 

• Positive acceptance of change and 

secure relationships 

• Control 

• Spiritual influences 

10.  DeSimone et 

al. (2017) 

Five-by-Five 

Resilience Scale 

"Resilience has been conceptualized as a 

multidimensional construct involving the use of 

various protective factors to cope with or 

overcome adversity…" 

 

• Adaptability 

• Emotion regulation 

• Optimism 

• Self-efficacy 

• Social support 

11.  Ebadi et al. 

(2019) 

Emergency 

Medical Services 

Resilience Scale 

"It [resilience] refers to a class of phenomena, 

mainly characterized by positive adaptation to 

problems and disadvantages, which moderates 

the negative effects of stress." 

• Job motivation 

• Self-management 

• Remaining calm 

• Communication challenges 

• Social support 
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• Consequence of stress 

12.  Friborg et al. 

(2003) 

Resilience Scale 

for Adults 

"Resilience has become the conceptual umbrella 

for factors that, in one way or another, are found 

to modify the impact of adversities." 

• Personal competence 

• Social competence 

• Structured style 

• Family cohesion 

• Social resources 

13.  Gucciardi et al. 

(2015) 

Mental Toughness 

Inventory 

"…we define MT as a personal capacity to 

produce consistently high levels of subjective 

[…] or objective performance […] despite 

everyday challenges and stressors as well as 

significant adversities." 

NA 

14.  Harvey et al. 

(2003) 

Multidimensional 

Trauma Recovery 

and Resilience 

Scale 

"… the interplay of person, event and 

environmental factors in the shaping of human 

reactions to stress and to the possibility of 

resilience in the face of extreme stress…" 

• Authority over memory 

• Integration of memory and affect 

• Affect tolerance and regulation 
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 • Symptom mastery 

• Self-esteem 

• Self-cohesion 

• Safe-attachment 

• Meaning making 

15.  Johnson et al. 

(2011) 

Responses to 

Stressful 

Experiences Scale 

"…it has been defined as symptom-free 

functioning or absence of posttraumatic stress 

disorder (PTSD) following trauma exposure, 

achievement despite disadvantage, and "the pro- 

cess of adapting well in the face of adversity, 

trauma, tragedy, threats, or even significant 

sources of stress. "" 

 

• Meaning-making and restoration 

• Active coping 

• Cognitive flexibility 

• Spirituality 

• Self-efficacy 
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16.  Killian et al. 

(2017) 

Vicarious 

Resilience Scale 

"Specifically, vicarious resilience […] offers a 

balance to the negative effects of trauma work on 

therapists." 

• Increased resourcefulness 

• Changes in life goals 

• Increased self-awareness 

• Client inspired hope 

• Increased recognition of spirituality 

• Increased consciousness of power 

• Increased capacity to remain present 

17.  Klohnen 

(1996) 

Ego Resiliency "…ER refers to the general capacity for flexible 

and resourceful adaptation to external and 

internal stressors." 

 

• Confident optimism 

• Productive activity 

• Insight and warmth 

• Skilled Expressiveness 

18.  Linda & 

Caltabiano 

(2009) 

Resilience in 

Midlife Scale 

"… resilience is highlighted as a strength that 

can assist people in positive life adaptation." 

• Self-efficacy 

• Family/social networks 

• Perseverance 
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• Internal locus of control 

• Coping and adaptation 

19.  Luthans et al. 

(2007) 

Psychological 

Capital (PsyCap) 

"… resilience is the capacity of an individual to 

respond and even prosper from negative or 

positive stressful circumstances…" 

NA 

20.  Maddi et al. 

(2006) 

Personal Views 

Survey-III 

"…personality hardiness has emerged as a 

combination of attitudes that enhance 

performance, health, and mood despite stressful 

circumstances." 

• Control 

• Commitment 

• Challenge 

21.  Madsen & 

Abell (2010) 

Trauma Resilience 

Scale 

"Resilience is the composite of phenomenon, 

which empowers a person to return to functional 

status following a damaging [...] event or 

events." 

• Generate and maintain supportive 

relationships 

• Optimism or a hopeful and positive 

future outlook 

• Problem-solving skills in the face of 

adversity 
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# Author(s) Name Definition Factors 

22.  Naz et al. 

(2011) 

Indigenous 

Resilience Scale 

"Resilience is defined as a dynamic process of 

exhibiting positive behavioral adaptation when 

encounter significant adversity or trauma […]." 

• Self-confidence 

• Self-control 

• Vulnerability 

• Extroversion 

• Spirituality 

23.  Sheard et al. 

(2009) 

Sport Mental 

Toughness 

Questionnaire 

None given • Control 

• Constancy 

• Confidence 

24.  Sinclair & 

Wallston 

(2004) 

Brief Resilient 

Coping Scale 

"Resilience is a complex phenomenon that refers 

to the ability to rebound from and positively 

adapt to significant stressors." 

NA 

25.  Smith et al. 

(2008) 

Brief Resilience 

Scale 

"… the ability to bounce back or recover from 

stress…" 

NA 

26.  Sun et al. 

(2016) 

Chinese Mental 

Resilience Scale 

"Mental resilience has been defined as a strategy, 

a quality, or a set of capacities by which 

• Willpower 
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# Author(s) Name Definition Factors 

individuals can adapt positively, despite 

significant adversity, trauma, risk, and tragedy 

[…]." 

• Family support 

• Optimism and self-confidence 

• Problem solving 

• Interpersonal interaction 

27.  Van der Meer 

et al. (2018) 

Resilience 

Evaluation Scale 

"… resilience is often defined as the process 

wherein an individual maintains a relatively 

stable, healthy level of psychological and 

physical functioning when confronted with 

[potentially traumatic events]." 

• Self-efficacy 

• Self-confidence 

28.  Wagnild & 

Young (1993) 

Resilience Scale "Resilience (is) a personality characteristic that 

moderates the negative effects of stress and 

promotes adaptation…" 

• Personal competence 

• Acceptance of self and life 

29.  Windle et al. 

(2008) 

Psychological 

Resilience 

"Resilience has been described as being ‘able to 

recover from or adjust to misfortune or change’". 

 

• Esteem 

• Interpersonal control 

• Competence 
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# Author(s) Name Definition Factors 

30.  Xiaorong et al. 

(2020) 

Resilience Scale 

for Disaster 

Rescue Workers: a 

Prototype Tool 

"Resilience is defined as “the process of adapting 

well in the face of adversity, trauma, tragedy, 

threats or significant sources of stress, such as 

family and relationship conflicts, serious health 

problems, or work place and financial stressors” 

[…]." 

• Optimism 

• Altruism 

• Preparations for disaster 

• Social support 

• Control 

• Self-efficacy 

• Coping strategies 

• Positive growth 
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Supplement 2. Flow chart of rapid review 

 

Figure. Search string and results of rapid review on resilience  

training for police officers conducted 29th of April, 2020. 
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Supplement 3. Characteristics of resilience training efficacy studies published 2011 and later. 

# Author(s) and year Design and timing Sample Outcomes Main findings 

1.  Andersen et al. 

(2015) 

Same sample as 

Anderson et al. 

(2016) 

Pre-test post-test 

design 

T1: pre-training 

T2: post-training 

 

18 SWAT 

team officers 

Cardiovascular stress 

reactivity, controlled 

breathing. 

 

Significant reduction in mean heartrate. 

Maximum heartrate and controlled breathing both 

non-significant. 

2.  Andersen et al. 

(2016) 

Same sample as 

Anderson et al. 

(2015) 

Pre-test post-test 

design 

T1: pre-training 

T2: post-training 

18 SWAT 

team officers 

Waking cortisol, 

cortisol awakening 

response. 

Significant reduction anticipatory cortisol. No 

significant reduction in recovery cortisol. 

3.  Arble et al. (2017) Pre-test post-test 

design 

T1: pre-training 

T2: post-training 

22 police 

recruits 

Coping strategies, 

mental health 

measures. 

Significant (p<.05) improvements in coping 

(positive reframing, d = 0.61; humor, d = 0.93) 

and mental health (anxiety, d = -0.42; alcohol 

abuse, d = -0.39).  
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# Author(s) and year Design and timing Sample Outcomes Main findings 

No significant (p<.05) improvements in coping 

(active coping, positive planning, self-blame, 

social- support) and mental health (PTSD 

symptoms, depression, sleep disruption). 

4.  Arnetz et al. (2013) Non-equivalent 

groups design 

T1: pre-training 

T2: post-training 

T3: 1 year FU 

75 police 

officer cadets 

(nexp = 37; 

ncontrol = 38) 

Prolactin, DHEA, 

Cortisol, Coping 

skills, Appels, GHQ, 

Karolinska, 

Cardiovascular 

complaints, Gastric 

pain, Bodily 

symptoms. 

Significant (p<.05) time-group interaction effects 

(p<.05; from pre-test to 1-year FU) of: GHQ, 

Sleep disruption, Bodily symptoms, Vital 

exhaustion and problem coping. Other outcomes 

(n = 6) not significant. 

5.  Au et al. (2019) Non-equivalent 

groups design 

T1: pre-training 

83 police 

officers 

Resilient coping, 

Hope, Positive state of 

mind, Subjective 

Significant (p<.05) time-group interaction effects 

(from pre-test to both post-test and 10 weeks FU) 

of: resilient coping and hope. Significant 
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# Author(s) and year Design and timing Sample Outcomes Main findings 

T2: post-training 

T3: 10 weeks FU 

(group 

division not 

adequately 

reported) 

 

happiness, Cognitive 

flexibility, General 

health, Satisfaction 

with life. 

(positive) change in experimental group, without 

significant time-group interactions, in: positive 

state of mind, happiness, flexibility, general 

health and satisfaction with life. 

6.  Carleton et al. (2018) Pre-test post-test 

design 

T1: pre-training 

T2: post-training 

T3: 6 month FU 

T4: 1 year FU 

147 police 

officers 

(T3 and T4 

participation: 

n = 37 to 57) 

T2: OMSWA, training 

appraisals 

T3 and T4: 

depression, anxiety, 

stress (DASS-21), 

PCL-5, AUDIT, 

UWES-9, BRS, 

MAKS, OMSWA, 

training appraisals 

No significant (p<.05) improvement in any of the 

outcomes. On average training was appraised as 

moderately helpful. 
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# Author(s) and year Design and timing Sample Outcomes Main findings 

7.  Chitra & 

Karunanidhi (2018) 

RCT 

T1: pre-training 

T2: post-training 

51 female 

police 

officers 

(nexp = 26; 

ncontrol = 25) 

Occupational stressors 

(total and 6 sub 

factors), resilience, 

job satisfaction, 

psychological well-

begin (total and 6 sub 

factors 

Significant (p<.05) group-time interactions of all 

outcomes (n = 14), except operational hassles and 

general health. 

8.  Christopher et al. 

(2016) 

Same sample as 

Christopher et al. 

(2018) 

Pre-test post-test 

design 

T1: pre-training 

T2: mid-training 

T3: post-training 

43 police 

officers 

FFMQ (4 factors), 

MPQ, BRS, OLBI, 

EIS, DERS, PSQ (2 

factors), PSS, GFF, 

PROMIS (6 factors), 

Salivary cortisol 

Significant (p<.05) change over time (T1 to T3; 

p<.05) in all outcomes (n = 17), except GFF, 

PROMIS pain interference and Salivary Cortisol 

values. Effect size Cohen's d in significant 

outcomes (T1 to T3) range from: to 0.48 to 1.19. 

9.  Christopher et al. 

(2018) 

Non-equivalent 

groups design 

49 police 

officers  

Alcohol use, Anxiety, 

Depression, Sleep 

Significant (p<.05) group-time interaction effects 

for none of the outcomes.  
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Same sample as 

Christopher et al. 

(2016) 

T1: pre-training 

T2: post-training 

T3: 3 month FU 

(nexp = 24; 

ncontrol = 25) 

difficulties, Suicidal 

ideation, 

Organizational stress, 

Burnout, Resilience, 

Nonreactivity, 

Nonjudging, Acting 

with awareness, 

Psychological 

flexibility, Self-

compassion, 

Aggression, Anger, 

Cortisol response. 

10.  McCraty & Atkinson 

(2012) 

Non-equivalent 

groups design 

T1: pre-training 

59 police 

officers 

Global negative 

emotion, Anger, 

Distress, Depression, 

Significant (p<.05) group-time interactions of: 

global negative emotion, distress, depression and 
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T2: post-training (nexp = 28; 

ncontrol = 31) 

Sadness, Fatigue, 

Positive emotion, 

Peacefulness, Vitality, 

Social support, Mental 

clarity, Job 

satisfaction, Goal 

clarity, Productivity, 

Communication 

effectiveness, 

Sleeplessness, 

Anxiety, Body aches, 

Indigestion, Rapid 

heartbeat, Functioning 

in 3 scenarios (4 

outcomes). 

rapid heartbeat. Other outcomes (n = 32) not 

significant (p<.05). 
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# Author(s) and year Design and timing Sample Outcomes Main findings 

11.  Ramey et al. (2016) Pre-test post-test 

design 

T1: pre-training 

T2: post-training 

38 police 

officers 

(complete 

measures 

ranging from 

n = 31 to 38) 

Perceived stress scale, 

Vital exhaustion, 

Response to stressful 

experiences scale, 

Impact of events scale 

(3 factors), Personal 

and organizational 

quality assessment (3 

factors), 

Organizational stress 

scale (total and 3 

factors), Emotional 

stress scale (total and 

2 factors), Physical 

stress scale (total and 

No significant (p<.05) change from pre- to 

posttraining in any of the outcome measures (n = 

33; d > 0.33), except HbA1C (d  = 0.42), 

RMSSD (heartrate; d = 0.39), High frequency off 

work (heartrate; d = 0.46) , High frequency on 

work (heartrate; d = 0.43), , Low frequency off 

work (heartrate; d = 0.46) , Low frequency off 

work (heartrate; d = 0.43). 
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2 factors). 

Physiological 

measures (9 factors), 

Heart rate variability 

measures on and off 

work (16 factors). 

12.  Ramey et al. (2017) RCT 

T1: pre-training 

T2: post-training 

34 police 

recruits 

Perceived stress scale, 

Vital exhaustion, 

Response to stressful 

experiences scale, 

Impact of events scale 

(3 factors), Personal 

and organizational 

quality assessment (3 

factors), 

No significant (p<.05) pre- to posttraining change 

differences between control and experimental 

groups in any of the outcome measure, except for 

breathing coherence. 
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Organizational stress 

scale (total and 3 

factors), Emotional 

stress scale (total and 

2 factors), Physical 

stress scale (total and 

2 factors), Coherence 

in breathing. 

13.  Romosiou et al. 

(2019) 

RCT 

T1: pre-training 

T2: post-training 

T3: 2 year FU 

50 police 

officers 

(nexp = 23; 

ncontrol = 27) 

Emotional 

intelligence, 

Perspective taking, 

Fantasy, Empathic 

concerns, Personal 

distress, Resilience, 

Perceived stress 

Significant (p<.05) group-time interactions from 

pre- to posttraining in all outcomes h2 > .67). 
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14.  Wetlam et al. (2014) Pre-test post-test 

design 

T1: pre-training 

T2: post-training 

10 police 

officers 

Organizational stress 

(total and 3 factors), 

Emotional vitality 

(total and 2 factors, 

Emotional stress (total 

and 2 factors), 

Physical stress (total 

and 2 factors), 

Intention to quit. 

Significant (p<.05) change from pre- to posttest 

in emotional vitality (total), physical stress (total) 

and health symptoms. Other outcomes (n = 11) 

all not significant (p<.05). 
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Supplement 4. Flow diagram of study selection 
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Supplement 5. Scatterplot of bivariate effect sizes (n = 57) and all time-lags between measurements. 
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Supplement 6. Scatterplot of bivariate effect sizes (n = 46) and time-lags >1 year between measurements. 
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Supplement 7. Meta-analytical results of bivariate effect sizes. 
      Hunter-Schmidt Multivariate meta-analyses 
 

 
k N robs range ρ1 80% CI1 % var1 Est. SE2 SE3 

Mental health outcomes        
 GMH 5 55,665 -.32 [-.39, -.18] -.36 [-.38, -.35] 29.98% -.31 .036 .036 
  Pearson’s r 2 547 -.36 [-.39, -.29] -.43 [-.43, -.43] 100%    
  t-value 

(biserial) 
1 53,692 -.32 - - - -    

  Tetrachoric 
correlation 

1 551 -.18 - - - -    

  Cohen’s d 1 875 -.36 - - - -    
 PTSD 6 2,247 -.32 [-.52, -.13] -.34 [-.49, -.22] 14.39% -.30 .067 .067 
  Pearson’s r 5 1,696 -.37 [-.52, -.13] -.39 [-.51, -.28] 23.43%    
  Tetrachoric 

correlation 
1 551 -.16        

 Depression 4 1,553 -.23 [-.53, -.15] -.26 [-.44, -.08] 12.22% -.32 .097 .097 
  Pearson’s r 3 1,002 -.28 [-.53, -.16] -.31 [-.51, -.11] 11.08%    
  Tetrachoric 

correlation 
1 551 -.15 - - - -    

 Alcohol abuse 2 1,157 -.24 [-.26, .02] -.27 [-.34, -.19] 36.29% -.18 .080 .079 
  Pearson’s r 2 1,157 -.24 [-.26, .02] -.27 [-.34, -.19] 36.29%    
 Distress 7 2,778 -.25 [-.34, .01] -.31 [-.48, -.14] 16.77% -.19 .051 .051 
  Pearson’s r 7 2,778 -.25 [-.34, .01] -.31 [-.48, -.14] 16.77%    
 Aggression 1 1,090 -.12 - - - -    
 Anxiety 1 551 -.12 - - - -    
 Positive affect 1 34 -.23 - - - -    
Functioning outcomes         
 Performance 8 5,394 .07 [.03, .40] .08 [.07, .17] 27.47% .17 .054 .054 
  Pearson’s r 7 3,455 .10 [.06, .40] .11 [.01, .21] 31.44%    
  t-value 

(biserial) 
1 1,939 .03 - - - -    

 Retention 6 58,427 .30 [-.08, .34] .32 [.25, .39] 3.30% .17 .055 .055 
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      Hunter-Schmidt Multivariate meta-analyses 
 

 
k N robs range ρ1 80% CI1 % var1 Est. SE2 SE3 

  t-value 
(biserial) 

1 1,939 .09 - - - -    

  Cohen’s d 5 56,488 .31 [-.08, .34] .33 [.29, .37] 7.33%    
Note: robs = sample size weighted mean of observed correlation coefficients, range = range of observed correlation coefficients, ρ = mean correlation coefficients corrected for 
measurement error in predictor and outcome (functioning outcomes is predictor only), 80% CI = 80% Credibility Interval, % var = percentage of variance attributable to 
sampling error and measurement error, General MH = General Mental Health. PTSD = posttraumatic stress disorder, K= number of samples, N=number of respondents, Est. 
= Estimate. 

1 Outcome corrected for sampling error and measurement error. 
2 'Standard' standard error. 
3 Cluster-robust standard error. 
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Supplement 8. Meta-analytical results of multivariate effect sizes. 

 
 

k N robs range ρa 80% CIa % vara 

Mental health outcomes      
 GMH 6 4,751 -.05 [-.23, .07] -.05 [-.15, -.04] 25.26% 
  Odds ratio 1 3,526 -.04     
  Beta-

coefficient 
4 822 -.16 [-.23, -.03] -.20 [-.29, -.10] 54.51% 

  t-value 
(multiple 
regression) 

1 403 .07 - - - - 

 PTSD 5 1,059 -.05 [-.10, .09] -.05 [-.05, -.05] 100% 
  Beta-

coefficient 
4 932 -.07 [-.10, -.02] -.08 [-.08, -.08] 100% 

  Standardized 
path 
coefficient 

1 127 .09 - - - - 

 Depression 3 4,930 -.05 [-.05, -.03] -.06 [-.06, -.06] 100% 

  Odds ratio 1 4,182 -.05 - - - - 

  Beta-
coefficient 

1 621 -.05 - - - - 

  Standardized 
path 
coefficient 

1 127 -.03 - - - - 

 Alcohol abuse 4 2,740 -.04 [-.06, -.01] -.05 [-.05, -.05] 100% 
  Odds ratio 3 2,226 -.02 [-.04, .01] -.03 [-.03, -.03] 100% 
  Beta-

coefficient 
2 1,586 -.08 [-.10, -.04] -.10 [-.10, -.10] 100% 

 Aggression 3 1,030 -.06 [-.06, -.02] -.08 [-.08, -.08] 100% 
  Beta-

coefficient 
2 166 -.04 [-.05, -.02] -.05 [-.05, -.05] 100% 

  Odds ratio 1 1,090 -.13 - - - - 
  Tetrachoric 

correlation 
1 639 .00 - - - - 

 Distress 1 653 -.17 - - - - 
 Substance abuse 1 512 -.00 - - - - 
 Suicidal ideation 1 176 -.10 - - - - 
 Functioning outcomes     
 Performance 3 3,226 .05 [-.05, .08] .06 [.01, .06] 84.44% 

  Beta-
coefficient 

2 1,287 .05 [-.05, .08] .06 [.01, .11] 55.71% 

  t-value 
(multiple 
regression) 

1 1,939 -.03 - - - - 

 Retention 5 2,821 .04 [.02, .41] .04 [.05, .14] 30.51% 
  Odds ratio 5 2,821 .04 [.02, .41] .04 [.05, .14] 30.48% 
  t-value 

(multiple 
regression) 

1 1,939 .07 - - - - 
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Note: robs = sample size weighted mean of observed correlation coefficients, range = range of observed 
correlation coefficients, ρ = mean correlation coefficients corrected for measurement error in predictor and 
outcome (functioning outcomes is predictor only), 80% CI = 80% Credibility Interval, % var = percentage of 
variance attributable to sampling error and measurement error, GMH = General Mental Health, PTSD = 
posttraumatic stress disorder, id = ideation K= number of samples, N=number of respondents. 

a Outcome corrected for sampling error and measurement error. 
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Supplement 9. Operationalization of QUIPS. 
QUIPS items Hayden et al. (2016)a Calibrated operationalization 
1. The study sample adequately represents the 
population of interest  

 

 a. Adequate participation in the study by eligible 
persons  

• For studies in a training context a 
response rate of 80% is expected. 

• For studies in a non-training context a 
response rate of 50% is expected. 

 b. Description of the source population or 
population of interest  

• A description (and potentially a 
distribution) of country, section and 
experience of included military 
personnel that are eligible to participate 
is given. 

• Potential methods for stratification are 
given. 

 c. Description of the baseline study sample  • A description and distribution of 
demographics (age, gender and 
educational level) and military 
characteristics (years of experience, 
deployment experience, rank and 
section) are given. 

 d. Adequate description of the sampling frame 
and recruitment  

• A description of eligible military 
personnel is given in terms of experience 
and geographical location. 

 e. Adequate description of the period and place 
of recruitment  

• A specific time-frame within 
respondents are included is given on (at 
least) month-level or more specific. 

 f. Adequate description of inclusion and 
exclusion criteria  

• Exclusion criteria are given with sensible 
explanation. 

2. The study data available (i.e., participants not 
lost to follow-up) adequately represent the study 
sample 

 

 a. Adequate response rate for study participants  • For studies in a training context a 
response rate of 80% is expected. 

• For studies in a non-training context a 
response rate of 50% is expected. 

• Studies with an outcome based on 
external registry (e.g. passing selection) 
are exempted from this criteria. 

 b. Description of attempts to collect information 
on participants who dropped out  

• Study gives description of attrition 
reduction strategy. 

 c. Reasons for loss to follow-up are provided  • A description of reasons of lost to 
follow-up is given. 

 d. Adequate description of participants lost to 
follow-up  

• Key study variables descriptives are 
presented of both responders and non-
responders. 

 e. There are no important differences between 
participants who completed the study and those 
who did not  

• Differences in key study variables 
between respondents and non-
respondents are compared using 
appropriate statistical techniques. 

• Conclusions are in line with statistical 
results. 
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3. Resilience is measured in a similar way for all 
participants  

 

 a. A clear definition or description of resilience 
is provided  

• The study provides a definition of 
resilience.  

 b. Method of resilience measurement is 
adequately valid and reliable  

• The study methods section either 
provides evidence of the validity or 
refers to a peer-reviewed article 
establishing the validity. 

• The study methods section either 
provides a reliability estimate or refers to 
reliability estimates published in a peer-
reviewed journal on the reliability of the 
measure. 

 c. Continuous variables are reported or 
appropriate cut points are used  

• In case of continuous resilience 
measures: results section conveys means 
and SD’s. 

• In case of categorical resilience 
measures: reasoning for categorization is 
given and distribution across categories 
are presented. 

 d. The method and setting of measurement of 
resilience is the same for all study participants  

• A description of mode of measurement 
is given and potential discrepancies 
between (groups of) respondents are 
explained. 

 e. Adequate proportion of the study sample has 
complete data for the resilience measurement 

• Among persons labelled as respondents, 
at least 90% have complete resilience 
measurements.  

 f. Appropriate methods of imputation are used 
for missing resilience data  

• If used, methods for imputation are 
given and provides information on: 1) 
patterns and extent of missingness, 2) 
compliance to imputation assumptions, 
3) procedures, number of parameters and 
variables used for imputation. 

4. The outcome of interest is measured in a similar 
way for all participants  

 

 a. A clear definition of the outcome is provided  • The study provides a definition of the 
outcome(s). 

 b. Method of outcome measurement used is 
adequately valid and reliable  

• The study methods section either 
provides evidence of the validity or 
refers to a peer-reviewed article 
establishing the validity. 

• The study methods section either 
provides a reliability estimate or refers to 
reliability estimates published to a peer-
reviewed on the reliability of the 
measure. 

 c. The method and setting of outcome 
measurement is the same for all study 
participants  

• A description of mode of measurement 
is given and potential discrepancies 
between (groups of) respondents are 
explained. 

5. Important potential confounding factors are 
appropriately accounted for 

 

 a. All important confounders are measured: age, 
gender, stressor exposure and baseline levels of 

• In training studies stressor exposure was 
considered to be the same for all 
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the outcome measurement (or an important 
proxy) 

respondents, and, therefore, not 
considered to be a relevant confounding 
factor. 

 b. Clear definitions of the important confounders 
measured are provided  

• The introduction and methods section of 
the study provide a comprehensive 
(theoretical) definition of resilience. 

 c. Measurement of all important confounders is 
adequately valid and reliable: age, gender, 
stressor exposure and baseline levels of the 
outcome measurement (or an important proxy) 

• The study methods section either 
provides evidence of the validity or 
refers to a peer-reviewed article 
establishing the validity. 

• The study methods section either 
provides a reliability estimate or refers to 
reliability estimates published in a peer-
reviewed on the reliability of the 
measure. 

 d. The method and setting of confounding 
measurements are the same for all study 
participants 

• A description of mode of measurement 
is given and potential discrepancies 
between (groups of) respondents are 
explained. 

 e. Appropriate methods are used if imputation is 
used for missing confounder data  

• If used, methods for imputation are 
given and provides information on: 1) 
patterms and extent of missingness, 2) 
compliance to imputation assumptions, 
3) procedures, number of parameters and 
variables used for imputation. 

 f. Important potential confounders are accounted 
for in the study design: age, gender, stressor 
exposure and baseline levels of the outcome 
measurement (or an important proxy) 

• Method for accounting for confounders 
are given. 

 g. Important potential confounders are accounted 
for in the analysis: age, gender, stressor exposure 
and baseline levels of the outcome measurement 
(or an important proxy) 

• Studies apply multivariate analyses and 
report on the corrected effect for the 
resilience measurement. 

6. The statistical analysis is appropriate, and all 
primary outcomes are reported  

 

 a. Sufficient presentation of data to assess the 
adequacy of the analytic strategy  

• Study report on assumptions relevant for 
the applied statistical procedures. 

 b. Strategy for model building is appropriate and 
is based on a conceptual framework or model  

• The model that assesses the (bivariate or 
multivariate) effect of resilience on the 
concerning outcome measurement. 

 c. The selected statistical model is adequate for 
the design of the study  

• The applied models do justice to the 
formulated hypothesis or research 
question, and predominantly allow to 
infer conclusions for the (in case of 
multivariate analyses: the independent) 
effect of resilience on the outcome 
measurement. 

 d. There is no selective reporting of results • Studies report on: significance levels, 
standardized effect sizes and 
corresponding confidence intervals. 

• In case of multivariate analyses: 
outcomes related to all independent 
variables are reported. 
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 a Hayden, J. A., Côté, P., & Bombardier, C. (2006). Evaluation of the quality of 
prognosis studies in systematic reviews. Annals of  

internal medicine, 144(6), 427-437. 
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Supplement 10. Outcome risk of bias assessment. 
Study  Domain 

1 
Domain 
2 

Domain 
3 

Domain 
4 

Domain 
5 

Domain 
6 

 Rater #1        
  Arthur et al.  

(2015) 
B01 0/6 0/5 5/5 3/3 0/6 3/4 

  Bartone et al. 
(2015) 
Bartone et al. 
(2014) 

A01 4/6 2/5 5/5 3/3 5/6 2/4 

  Bartone et al. 
(2013) 

B02 3/6 0/5 5/5 3/3 5/6 2/4 

  Bartone et al.  
(2008) 

B03 3/6 1/1 5/5 3/3 4/6 3/4 

  Bezdjian et al. 
(2016) 

A02 6/6 1/1 5/5 3/3 0/6 4/4 

  Campbell-Sills 
et al. (2017) 

A03 6/6 1/5 2/5 3/3 4/6 3/4 

  Choi et al. 
(2019) 

A04 6/6 1/5 2/5 3/3 0/6 3/4 

  Dekel et al. 
(2011) 

A05 5/6 2/5 4/5 3/3 6/6 2/4 

  Delahaij et al. 
(2010) 

A06 4/6 1/5 5/5 3/3 1/6 3/4 

  Dolan & Adler 
(2006) 

A07 3/6 0/5 5/5 3/3 5/6 4/4 

  Eid & Morgan 
III (2006) 

A08 5/6 0/5 5/5 3/3 4/6 1/4 

  Eid et al. 
(2011) 

A09 3/6 0/5 3/5 3/3 2/6 2/4 

  Eid et al. 
(2008) 

B05 6/6 1/5 5/5 3/3 2/6 2/4 

  Eisen et al. 
(2014) 

A10 4/6 2/5 5/5 3/3 6/6 4/4 

  Elbogen et al. 
(2014) 
Green et al. 
(2014) 
van Voorhees 
et al. (2018) 

A11 6/6 1/5 4/5 3/3 3/6 4/4 

  Elliott et al. 
(2015) 

A12 4/6 0/5 5/5 3/3 2/6 2/4 

  Gayton & 
Kehoe (2015) 

B06 3/6 1/1 5/5 3/3 0/6 4/4 

  Gucciardi et al. 
(2015) 

B07 1/6 1/1 4/5 3/3 0/6 3/4 

  Hardy et al. 
(2010) 

B08 2/6 1/1 4/5 3/3 0/6 3/4 

  Hystad et al. 
(2011) 

B09 3/6 1/1 4/5 3/3 0/6 3/4 
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  Hourani et al. 
(2012) 

A13 5/6 0/5 3/5 3/3 5/6 2/4 

  Isaacs et al. 
(2017) 

A14 1/6 2/5 4/5 3/3 5/6 4/4 

  Johnsen et al. 
(2013) 

B10 2/6 1/1 4/5 3/3 0/6 3/4 

  Lo Bue et al. 
(2016) 

B12 3/6 1/1 5/5 3/3 1/6 3/4 

  Maddi et al. 
(2012) 
Maddi et al. 
(2017) 

B11 5/6 1/5 5/5 3/3 5/6 3/4 

  McNally et al. 
(2011) 

A15 5/6 0/5 4/5 3/3 2/6 2/4 

  Meyer et al. 
(2019) 

A16 2/6 1/5 3/5 0/3 4/6 3/4 

  Orme & Kehoe 
(2014) 

A17 5/6 1/5 4/5 3/3 2/6 3/4 

  Russel et al. 
(2019) 

A18 5/6 2/5 5/5 3/3 0/6 4/4 

  Simpson et al. 
(2006) 

B13 2/6 1/1 5/5 3/3 5/6 2/4 

  Sudom et al. 
(2014) 

A19 1/6 1/5 4/5 3/3 2/6 2/4 

  Thomassen et 
al. (2015) 

A20 4/6 0/5 3/5 3/3 6/6 4/4 

  Vogt et al.  
(2008) 

A21 6/6 1/5 5/5 3/3 6/6 4/4 

  Westman 
(1990) 

B14 2/6 1/5 4/5 3/3 4/6 2/4 

  Williams et al. 
(2016) 

B15 4/6 1/5 5/5 3/3 0/6 2/4 

  Youssef et al. 
(2013) 

A23 3/6 0/5 4/5 3/3 1/6 2/4 

 Rater #2        
  Campbell-Sills 

et al. (2017) 
 2/6 1/5 4/6 3/3 5/7 2/4 

  Dolan & Adler 
(2006) 

 0/6 0/5 4/6 3/3 1/7 2/4 

  Russel et al. 
(2019) 

 0/6 0/5 3/6 1/3 0/7 2/4 

  Johnsen et al. 
(2013) 

 1/6 3/5 5/6 3/3 1/7 2/4 

  Williams et al. 
(2016) 

 3/6 1/5 3/6 3/3 0/7 0/4 

 Rater #3        
  Eid et al. 

(2011) 
 4/6 0/5 3/6 3/3 2/7 2/4 

  Hourani et al. 
(2012) 

 6/6 3/5 5/6 3/3 6/7 4/4 



293 

  McNally et al. 
(2011) 

 5/6 0/5 4/6 3/3 2/7 4/4 

  Gucciardi et al. 
(2015) 

 4/6 0/5 4/6 3/3 3/7 2/4 

  Westman 
(1990) 

 3/6 0/5 4/6 2/3 3/7 1/4 

 Rater #4        
  Choi et al. 

(2019) 
 4/6 0/5 4/6 3/3 3/7 2/4 

  Eid & Morgan 
III (2006) 

 6/6 1/5 3/6 2/3 1/7 2/4 

  Sudom et al. 
(2014) 

 2/6 0/5 3/6 3/3 0/7 2/4 

  Bartone et al. 
(2013) 

 4/6 0/5 4/6 3/3 1/7 0/4 

  Maddi et al. 
(2012) 
Maddi et al. 
(2017) 

 2/6 0/5 4/6 3/3 1/7 2/4 
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Supplement 11. Inter-rater reliability QUIPS 

  Rater #2 Rater #3 Rater #4 
Domain 1: Sample representativeness  
 Q1 0.8 0.8 0.4 

 Q2 0.8 0.0 0.8 
 Q3 0.4 0.2 0.4 
 Q4 0.8 0.6 0.8 
 Q5 0.8 0.6 0.8 
 Q6 0.4 0.6 0.8 
 Total 0.667 0.467 0.667 

Domain 2: Attrition   
 Q1 0.6 0.6 0.2 

 Q2 0.8 0.6 1.0 
 Q3 1.0 0.8 1.0 
 Q4 0.8 0.8 1.0 
 Q5 1.0 1.0 1.0 
 Total 0.840 0.760 0.840 

Domain 3: Adequacy resilience measurement 
 Q1 1.0 0.4 0.8 

 Q2 0.6 0.6 0.8 
 Q3 0.6 0.8 1.0 
 Q4 0.4 0.4 1.0 
 Q5 1.0 0.8 0.0 
 Q6 0.0 1.0 1.0 
 Total 0.600 0.667 0.767 

Domain 4: Adequacy outcome measurement 
 Q1 0.8 0.8 0.8 

 Q2 1.0 1.0 1.0 
 Q3 0.2 0.8 1.0 
 Total 0.667 0.867 0.933 

Domain 5: Confounders    
 Q1 0.2 0.6 0.2 

 Q2 0.6 0.8 0.0 
 Q3 0.8 0.8 0.2 
 Q4 0.4 0.8 0.8 
 Q5 0.8 1.0 1.0 
 Q6 1.0 0.6 0.6 
 Q7 0.4 0.8 0.8 
 Total 0.600 0.771 0.514 

Domain 6: Adequacy of statistical models  
 Q1 0.6 0.8 0.6 

 Q2 0.8 0.0 0.4 
 Q3 0.8 0.8 0.2 
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 Q4 0.4 0.0 0.2 
 Total 0.650 0.400 0.350 

Grand total 0.665 0.652 0.665 
Note: IRR values are Proportion Agreement. Raters are 
compared to rater #1. 
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Supplement 12. Correlations effect sizes with study quality domains 
 Domain 1 Domain 2 Domain 3 Domain 5 Domain 6 
Bivariate ES (n = 32) .033 .130 .287 -.002 -.232 
Multivariate ES (n = 21) .267 -.287 .038 .057 -.237 

Note.  Lack of variation in domain 4 prohibited correlational analysis. All correlations were 
non-significant at p = .05. ES = Effect Sizes. 
  



301 

Supplement 13. Prisma statement checklist 

Section/topic  # Checklist item  Reported 
on page #  

TITLE   
Title  1 Identify the report as a systematic review, meta-analysis, or both.  1 
ABSTRACT   
Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data sources; study 

eligibility criteria, participants, and interventions; study appraisal and synthesis methods; results; 
limitations; conclusions and implications of key findings; systematic review registration number.  

2 

INTRODUCTION   
Rationale  3 Describe the rationale for the review in the context of what is already known.  3-4 
Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, 

interventions, comparisons, outcomes, and study design (PICOS).  
4-6 

METHODS   
Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if 

available, provide registration information including registration number.  
n.a. 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years 
considered, language, publication status) used as criteria for eligibility, giving rationale.  

7 

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

6 

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

6 

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

4-7 

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

8-9 

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

6 
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Risk of bias in individual 
studies  

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

16 
Suppl. 
Table 3 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  9-10 
Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures 

of consistency (e.g., I2) for each meta-analysis.  
10-16 

 

Page 1 of 2  

Section/topic  # Checklist item  Reported 
on page #  

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

16-17 

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

15-16 

RESULTS   
Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons 

for exclusions at each stage, ideally with a flow diagram.  
Suppl. 
Figure 1 

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

17-21 
Table 1 
and 2 

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

23 
Suppl. 
Table 4 
to 6 

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

Table 1 
and 2 

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

Table 3 
and 4 

Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).  Figure 1 
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22-23 
Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression 

[see Item 16]).  
21-22 
Table 5 
Suppl. 
Table 1 
and 2 
Suppl. 
Figure 1 
and 2 

DISCUSSION   
Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider 

their relevance to key groups (e.g., healthcare providers, users, and policy makers).  
23-27 

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

27-29 

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

29-32 

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

funders for the systematic review.  
n.a. 

 
From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): 
e1000097. doi:10.1371/journal.pmed1000097  

For more information, visit: www.prisma-statement.org.  
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Supplement 14. Classification Tables of 5-Class models RS-nl and MTQ-48 
 
Table 1.  
Modal Classification Table of 5 RS-nl Classes. 

 1 2 3 4 5 
Class 1 0.94 0.08 0.13 0.01 0.00 
Class 2 0.03 0.88 0.00 0.07 0.00 
Class 3 0.02 0.00 0.87 0.00 0.00 
Class 4 0.00 0.04 0.00 0.89 0.04 
Class 5 0.00 0.00 0.00 0.02 0.96 

Note: Columns represent analysis class grouping. 
Rows represent predicted class grouping. 
 
Table 2.  
Modal Classification Table of 5 MTQ-48 Classes. 

 1 2 3 4 5 
Class 1 0.86 0.00 0.08 0.05 0.00 
Class 2 0.01 0.92 0.11 0.00 0.05 
Class 3 0.07 0.05 0.82 0.00 0.00 
Class 4 0.07 0.00 0.00 0.95 0.00 
Class 5 0.00 0.03 0.00 0.00 0.95 

Note: Columns represent analysis class grouping. 
Rows represent predicted class grouping. 
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Supplement 15. Cross-tabulation and distribution of MTQ-48 classes across RS-nl classes 
(upper panel) and RS-nl classes across MTQ-48 classes. 
   MTQ48 classes 

   1 2 3 4 5 
RS-nl 
classes 

1 n 48 19 25 26 1 

 % 40.30% 16.00% 21.00% 21.80% 0.80% 

2 n 9 23 23 0 0 

 % 16.40% 41.80% 41.80% 0.00% 0.00% 

 3 n 5 0 2 23 0 

  % 16.70% 0.00% 6.70% 76.70% 0.00% 

 4 n 1 12 5 0 11 

  % 3.40% 41.40% 17.20% 0.00% 37.90% 

 5 n 1 1 1 0 3 

  % 16.70% 16.70% 16.70% 0.00% 50.00% 
 
 
 

   RS-nl classes     

   1 2 3 4 5 
MTQ-48 
classes 1 n 48 9 5 1 1 

  % 75.00% 14.10% 7.80% 1.60% 1.60% 

 2 n 19 23 0 12 1 

  % 34.50% 41.80% 0.00% 21.80% 1.80% 

 3 n 25 23 2 5 1 

  % 44.60% 41.10% 3.60% 8.90% 1.80% 

 4 n 26 0 23 0 0 

  % 53.10% 0.00% 46.90% 0.00% 0.00% 

 5 n 1 0 0 11 3 

  % 6.70% 0.00% 0.00% 73.30% 20.00% 

   119 55 30 29 6 
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Supplement 16. Mean RS-nl Cohen's d among Classes by Measurement Moment. 
 T1       T2       T3      
C Mean Sd C Mean Sd Cohen's d C Mean Sd C Mean Sd Cohen's d C Mean Sd C Mean Sd Cohen's d 
1 4.71 0.16 2 4.31 0.27 1.78 1 4.72 0.16 2 4.28 0.27 1.97 1 4.72 0.19 2 4.26 0.27 2.01 

   3 3.95 0.10 5.60    3 3.98 0.12 5.35    3 3.99 0.10 4.91 

   4 3.79 0.19 5.14    4 3.72 0.17 6.17    4 3.65 0.19 5.77 

   5 3.70 0.35 3.65    5 3.07 0.74 3.09    5 3.26 0.78 2.56 
2 4.31 0.27 1 4.71 0.16 1.78 2 4.28 0.27 1 4.72 0.16 1.97 2 4.26 0.27 1 4.72 0.19 2.01 

   3 3.95 0.10 1..75    3 3.98 0.12 1.43    3 3.99 0.10 1.34 

   4 3.79 0.19 2.20    4 3.72 0.17 2.50    4 3.65 0.19 2.62 

   5 3.70 0.35 1.93    5 3.07 0.74 2.18    5 3.26 0.78 1.69 
3 3.95 0.10 1 4.71 0.16 5.60 3 3.98 0.12 1 4.72 0.16 5.35 3 3.99 0.10 1 4.72 0.19 2.99 

   2 4.31 0.27 1.75    2 4.28 0.27 1.43    2 4.26 0.27 1.11 

   4 3.79 0.19 1.04    4 3.72 0.17 1.86    4 3.65 0.19 1.35 

   5 3.70 0.35 0.97    5 3.07 0.74 1.73    5 3.26 0.78 2.94 
4 3.79 0.19 1 4.71 0.16 5.14 4 3.72 0.17 1 4.72 0.16 6.17 4 3.65 0.19 1 4.72 0.19 4.35 

   2 4.31 0.27 2.20    2 4.26 0.27 2.50    2 4.26 0.27 2.46 

   3 3.95 0.10 1.04    3 3.99 0.12 1.86    3 3.99 0.10 1.35 

   5 3.70 0.35 0.33    5 3.26 0.74 1.21    5 3.26 0.78 1.58 
5 3.70 0.35 1 4.71 0.16 3.65 5 3.07 0.74 1 4.72 0.16 3.09 5 3.26 0.78 1 4.72 0.19 5.93 

   2 4.31 0.27 1.93    2 4.26 0.27 2.18    2 4.26 0.27 4.04 

   3 3.95 0.10 0.97    3 3.99 0.12 1.73    3 3.99 0.10 2.94 

   4 3.79 0.19 0.33    4 3.65 0.17 1.21    4 3.65 0.19 1.58 
Note: C = Class; Sd = standard deviation. 
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Supplement 17. Mean MTQ-48 Cohen's d among Classes by Measurement Moment. 
 T1       T2       T3      
C Mean Sd C Mean Sd Cohen's d C Mean Sd C Mean Sd Cohen's d C Mean Sd C Mean Sd Cohen's d 

1 4.21 0.21 2 3.89 0.12 1.82 1 4.20 0.25 2 3.91 0.13 1.48 1 4.24 0.23 2 3.92 0.13 1.72 

   3 3.73 0.09 2.93    3 3.73 0.07 2.62    3 3.73 0.09 2.99 

   4 3.57 0.16 3.36    4 3.54 0.13 3.37    4 3.50 0.15 3.90 

   5 3.18 0.23 4.61    5 3.12 0.19 4.91    5 3.10 0.22 5.16 

2 3.89 0.12 1 4.21 0.21 1.82 2 3.91 0.13 1 4.21 0.25 1.48 2 3.92 0.13 1 4.24 0.23 1.72 

   3 3.73 0.09 1.55    3 3.73 0.07 1.75    3 3.73 0.09 1.73 

   4 3.57 0.16 2.26    4 3.54 0.13 2.87    4 3.50 0.15 3.04 

   5 3.18 0.23 3.86    5 3.12 0.19 4.84    5 3.10 0.22 4.59 

3 3.73 0.09 1 4.21 0.21 2.93 3 3.73 0.07 1 4.21 0.25 2.62 3 3.73 0.09 1 4.24 0.23 2.99 

   2 3.89 0.12 1.55    2 3.91 0.13 1.75    2 3.92 0.13 1.73 

   4 3.57 0.16 1.21    4 3.54 0.13 1.76    4 3.50 0.15 1.93 

   5 3.18 0.23 3.11    5 3.12 0.19 4.19    5 3.10 0.22 2.18 

4 3.57 0.16 1 4.21 0.21 3.36 4 3.54 0.13 1 4.24 0.25 3.37 4 3.50 0.15 1 4.24 0.23 3.90 

   2 3.89 0.12 2.26    2 3.92 0.13 2.87    2 3.92 0.13 3.04 

   3 3.73 0.09 1.21    3 3.73 0.07 1.76    3 3.73 0.09 1.93 

   5 3.18 0.23 1.92    5 3.10 0.19 2.60    5 3.10 0.22 2.18 

5 3.18 0.23 1 4.21 0.21 4.61 5 3.12 0.19 1 4.24 0.25 4.91 5 3.10 0.22 1 4.24 0.23 5.16 

   2 3.89 0.12 3.86    2 3.92 0.13 4.84    2 3.92 0.13 4.59 

   3 3.73 0.09 3.11    3 3.73 0.07 4.19    3 3.73 0.09 3.83 

   4 3.57 0.16 1.92    4 3.50 0.13 2.60    4 3.50 0.15 2.18 
Note: C = Class; Sd = standard deviation. 
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 NHL collega's: Ook wil ik graag mijn dank uitspreken aan alle nieuwe docent 

collega's die ik trof bij de opleiding HBO-Verpleegkunde in Leeuwarden. 

 Natres-collega's: Mannen, van nabij mag ik meemaken wat het betekent om één van 

de beroepen uit te voeren waar dit stuk over gaat. Ik hoop nog veel te mogen beleven met 

jullie. In het bijzonder dank aan de sgt. maj. Meerveld en de sgt. de Vries voor hun 

begeleiding en ondersteuning. 
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Pa en ma, hoewel ik het niet altijd uit, hou ik van jullie en had ik het niet zo ver geschopt 

zonder jullie. Jullie hebben vroeger hard moeten trekken om me vooruit te krijgen, maar dat 

is het waard geweest. Ergens tijdens dat proces kreeg ik de smaak te pakken. Mamma, jij zei 

altijd "als je iets doet, moet je het goed doen". Ik hoop dat het gelukt is. 

Inge, Ronald & Kids, het is fijn dat we elkaar nu weer wat vaker kunnen zien, nu we allemaal 

weer in Leeuwarden wonen!  

Siep, Juliette, Vincent, Jeroen, Hilde, bedankt voor jullie interesse en steun! Veel leesplezier 

;-).  

Kees, ook al zien we elkaar de laatste jaren minder dan we willen, ik weet dat in onze 

vriendschap de kwaliteit altijd boven de kwantiteit is gegaan. Ik ben dankbaar dat jij één van 

mijn paranimfen bent! 

Skrups/wooden spoon/whatever: bedankt voor jullie steun en interesse in mijn traject. Ik zie 

uit naar de volgende uitjes/vakanties/etentjes! 

Esmee, ontzettend nieuwsgierig meisje. Je doet pappa en mamma iedere dag weer verbazen 

met al je slimmigheden en hoe je jezelf ontwikkeld! Je bent voor pappa een toonbeeld van 

weerbaarheid (en een lieverd ;-))! 

Sara, klein giechelkontje en kletskous. Het is heerlijk hoe je gezellig mee kletst, we gaan nog 

veel van jou horen!  

Quinten, kleine knokker. Je barst nu al van de dadendrang en je gaat vast nog veel voor 

elkaar boksen! 

Last, maar zeker niet least, lieve, lieve Merel, zonder jou was ik zeker niet zover gekomen, jij 

maakt mij compleet en haalt het beste in me naar boven. Het was een bumpy ride, maar we 

zijn er! Ik hou zielsveel van jou en onze prachtige kindjes! Sorry, voor alle avonden die ik 

laat naar bed kwam en de vele dagen die ik met mijn hoofd ergens anders was…  


