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Abstract 53 

There is a scarcity of literature that reports the effects of psychological interventions to help 54 

members of the fire service operate amongst a plethora of work-related stressors. Recently, Rational 55 

Emotive Behavior Coaching (REBC) has been established as an efficacious approach to foster 56 

psychological well-being in performance contexts (e.g., elite sport, business, emergency services). 57 

Our present study is the first to explore the effects of REBC on subjective and objective 58 

(biomarkers) markers aligned with psychological well-being with a specialized and hard-to-access 59 

population of fire service personnel. Using a between groups (experimental vs. control groups) 60 

pretest-posttest field design, the immediate and maintained effects of an individualized one-to-one 61 

REBC training program (over a 12-week period) were examined on irrational performance beliefs, 62 

resilience, chronic stress (i.e., hair cortisol concentration; HCC), emotional distress and 63 

presenteeism in fire service personnel. Data showed that REBC brought about maintained 64 

reductions in irrational performance beliefs. Social validation data also indicated that REBC helped 65 

participants to better overcome adversities within and external to the workplace. Results suggested 66 

that REBC did not have a meaningful effect on HCC, symptoms of depression, anxiety and 67 

presenteeism. The efficacy of REBC as an evidence based and theoretically driven psychological 68 

framework to facilitate psychological well-being for those operating in the emergency services and 69 

more broadly extreme occupational settings are discussed. 70 

 71 

Key words: Stress, Psychological Wellbeing, Occupational Settings, Fire Service, Irrational Beliefs. 72 

 73 

 74 

 75 

  76 



Running Head: REBC and Fire Service 

 4 

Into the Fire: Applying Rational Emotive Behavioral Coaching (REBC) to reduce Irrational 77 

Beliefs and Stress in UK Fire Service Personnel  78 

The role of a fire fighter is considered an arduous occupation due to the physical demands, exposure 79 

to dangerous situations (e.g., medical crises, hazardous material, disasters), strenuous work, 80 

organizational stressors (e.g., restructures, economic uncertainty, redundancies, rotating shift 81 

patterns), and a threat to life (Poston et al., 2011). Subsequently, firefighters are at a heightened risk 82 

of developing a range of mental health issues that range from Post-Traumatic Stress Disorder 83 

(PTSD), depression, anxiety, and stress (Haslam & Mallon, 2003).  Beyond that of critical 84 

incidents, emergency personnel are also exposed to an ever-changing public-sector within the UK. 85 

Given government funding, public services, per se have seen a significant reduction in recent years 86 

(Murphy & Ferry, 2018), and fire service personnel are required to do more with limited resources. 87 

Notably, in a House of Commons debate, a report produced by the mental health charity ‘MIND’ 88 

showed fire service personnel are twice as likely (compared to the wider workforce) to identify 89 

problems at work as the main cause of their mental distress. 90 

 Recognizing the substantial demands faced by UK fire-service personnel, the ability to 91 

overcome adversity has significant ramifications for one’s psychological and physical health, 92 

operational functioning, and public safety. Given the specialized training required for fire service 93 

personnel, employees are difficult to replace, and more likely to experience presenteeism (i.e., 94 

showing up for work when ill and/or a loss of productivity; Johns, 2010). Excluding research in 95 

post-traumatic stress (e.g., Haslam & Mallon, 2003) there is scant empirical literature that reports 96 

the effects of psychological interventions that re- and/or pro-actively support fire-fighters to 97 

effectively cope with the daily demands and stressors typical of their role (e.g., Aisbet et al., 2012). 98 

One psychological intervention within which enhanced human functioning is a fundamental 99 

aim, is Rational Emotive Behavior Therapy (REBT; Ellis, 1957). REBT is a cognitive-behavioral 100 

psychotherapy that focuses on the role of cognitions, emotions, and behavior in the development 101 

and maintenance of mental health (Dryden & Brach, 2008). Though underpinned by an identical 102 
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model, the application of REBT in non-clinical settings has been retitled as ‘Rational Emotional 103 

Behavior Coaching’ (REBC; Kodish, 2002; Turner, 2019).  Based upon a situational ABC(DE) 104 

model, REBC is centered on the premise people experience undesirable activating events (A; or 105 

adversity), about which they have rational and irrational beliefs (B; David et al., 2005). In response 106 

to an ‘A’, these beliefs determine the functionality (i.e., how helpful they are to one’s goals) of the 107 

subsequent cognitive, emotional, behavioral, and physiological consequences (C). That is, irrational 108 

beliefs about adversity (e.g., failure, rejection and ill-treatment) lead to unhealthy negative emotions 109 

(e.g., anxiety, depression, guilt) and dysfunctional behaviors. Whereas rational beliefs (RBs) about 110 

adversity lead to healthy negative emotions (e.g., concern, sadness, remorse) and functional 111 

behaviors (Dryden & Branch, 2008). 112 

Irrational beliefs are positively associated with emotional distress (e.g., anxiety, depressive 113 

symptoms; David et al., 2005; Turner et al., 2019), and its effectiveness of REBC is supported with 114 

both clinical and non-clinical populations (e.g., Visla et al., 2016). Within occupational settings the 115 

application of REBC has received increasing interest (David & Szamoskozi, 2011; Jones et al., 116 

2020) and has been put forth as an elegant approach by directly targeting irrational beliefs that 117 

allow the client to not only ‘feel better’ but also ‘get better’ (David & Szamoskozi, 2010; Ellis, 118 

1994). REBC presents a model of human functioning, and beyond that of occupational settings the 119 

positive effects of REBC have been reported within education (e.g., Banks & Zionts, 2009), 120 

military (Jarrett, 2013), and elite sport contexts (e.g., see Turner, 2016a for a review). In sum, the 121 

process of REBC posits a rational view of adversity, in turn propagating functional emotions and 122 

behaviors that facilitate goal achievement (Dryden & Branch, 2008), all of which helping fire 123 

service personnel to better manage stress. 124 

Researchers have highlighted conceptual similarities between REBC and the concept of 125 

resilience (e.g., Dryden, 2007; Turner, 2016b). Resilience is considered a process of coping and 126 

adapting in the face of acute or chronic adversity, whereby experiencing emotional distress is a 127 

central component of becoming resilient (Connor, 2006). In adjunct, researchers have developed 128 
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psychometric tools (e.g., 10-item Connor Davidson Resilience Scale; Campbell-Sills & Stein, 2007) 129 

to measure both resilient behaviors  (i.e., ability to experience adversity, ability to cope with and 130 

adapt to adversity, positive adaptation as a consequence of stress) and qualities (i.e., achieve goals, 131 

see the humorous side, think clearly under pressure; Gonzalez et al., 2016). The application of 132 

REBC encourages clients to respond to adversity with healthy negative emotions and adaptive 133 

behaviors, which ultimately help rather than hinder goal achievement. REBT theory also denotes 134 

when faced with adversity, rational and irrational beliefs determine healthy vs. unhealthy 135 

consequences, rather than positive vs. negative response(s). To this end, REBC places emphasis on 136 

adaptivity and the notion that a resilient response(s) is not absent of negatively valanced affective 137 

states, but instead resilience is likely to involve considerable emotional distress (Connor, 2006; 138 

Dryden, 2007). In our present study, a resilient response to adversity is considered a rational 139 

response.  140 

Research in stress management and the emergency services, although scant, is emerging 141 

(e.g., Denkova et al., 2020; Jones et al., 2020). With a turn towards prevention and fostering 142 

psychological wellbeing in at-risk populations (e.g., emergency services, military), improved 143 

understanding of the psychological factors that bolster psychological wellbeing is directly 144 

transferable to large organizations and their employees (DeTerte & Stephens, 2014). Given the 145 

centrality for effective functioning and psychological well-being in performers (Turner, 2016a), 146 

researchers have called for approaches that foster resilience and coping which include the reduction 147 

of catastrophic thinking, managing counterproductive beliefs, problem solving, and strengthening 148 

relationships (Fletcher & Sarkar, 2013). Indeed, more resilient fire service personnel are better able 149 

to experience and garner the appropriate emotional response (both positive and negative) to match 150 

the situational demands (Reynaud et al., 2013); all of which are captured within the intervention 151 

aims of REBC (i.e., countering dysfunctional beliefs, enhancing anti-awfulizing, adaptive response 152 

to adversity, unconditional self and other acceptance; Turner, 2016a). To begin the exploration 153 

between REBC, resilience and improved performance, researchers have used the domain of elite 154 
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sport as an analogous context to establish REBC as an efficacious psychological intervention with 155 

elite performers (e.g., Wood et al., 2017a; see Turner, 2016 for an overview). While findings are 156 

emerging and appear promising, given the dearth of research with personnel in extreme 157 

occupational environments, the application of REBC warrants further examination.  158 

Fire service personnel are required to contend with both immediate (e.g., critical incidents) 159 

and chronic stressors (e.g., organizational demands, shift work). The extant literature has largely 160 

favored the examination of acute stress (i.e., PTSD; Bryant & Guthrie, 2007), which is surprising 161 

considering 85% of fire service personnel are said to experience chronic stress and poor mental 162 

health at work (House of Commons, 2018). In addition, although the positive effects of REBC 163 

interventions on acute performance situations are established (see Turner, 2016), less is understood 164 

about the long-term and maintained effects on objective biomarkers. To date and though limited, 165 

researchers have shown irrational beliefs to be positively associated with inflammation (i.e., 166 

increased C-reactive proteins, interleukin – 6, and increased white blood cell count; Papageorgiou et 167 

al., 2006), while reductions in irrational beliefs have been associated with lower levels of resting 168 

systolic blood pressure (Wood et al., 2017b).  169 

Traditional methods to assess long-term endogenous markers (e.g., saliva, urine) of cortisol 170 

can be pragmatically difficult (e.g., repeated measures, Sauve et al., 2007), and limited by the 171 

sensitivity to acute stress, diurnal variation and the ethical challenge of placing too much burden on 172 

participants. More recently the analysis of hair cortisol concentration (HCC) has been put forward 173 

as a novel, pragmatic and non-invasive biomarker of chronic stress (Russell et al., 2012), which has 174 

been linked to abnormal Hypothalamus-Pituitary-Adrenal (HPA) activity (Gidlow et al., 2016).  175 

Indeed, cortisol is an end-product hormone of the HPA axis activity that proliferates in response to 176 

psychological and physical stress (Hellhammer et al., 2009). Studies have demonstrated that HCC is 177 

linked with an increased risk of cardiovascular disease (Manenschijn et al., 2013), anxiety (Steudte 178 

et al., 2011), depression (Dettenborn et al., 2012), and with stressors that interfere with circadian 179 

rhythm (Manenschijn et al.,). Though within its infancy, the assessment of HCC might offer an 180 
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objective biomarker with potential to improve our understanding into the long-term effects of 181 

REBC on resilience and stress in the context of firefighting. 182 

Our present study offers a comprehensive and individualized (one-to-one) applied 183 

examination into the nuanced effects of REBC using both subjective and objective markers within a 184 

specialized, under represented, and hard to access population sample. In our study, we first 185 

examined the effects of REBC on psychological (i.e., irrational performance beliefs, self-reported 186 

resilience, emotional states), behavioral (i.e., presenteeism), and biological markers (hair cortisol) 187 

within members of a UK fire service. Based on current researchers (Turner, 2016a f) we 188 

hypothesized participants in the intervention group would report reductions in irrational beliefs, 189 

presenteeism, emotional states (i.e., depression, anxiety, and stress) and increases in resilience 190 

across baseline and post-intervention time-points. We also hypothesized that within the intervention 191 

group, changes in outcomes would be maintained at a 3-month time-point. Second, we sought to 192 

explore changes in biological markers of stress, as indicated by cortisol concentration taken 193 

between baseline and post-intervention time points. Finally, we sought to explore changes in 194 

outcome measures between time-points. 195 

Method 196 

Participants 197 

Using a pragmatic and opportunistic sampling approach thirty-four members from a UK 198 

county Fire and Rescue service volunteered to participate in the present study (5 females, 29 males; 199 

Mage = 42.39, SD = 8.06, range = 27–59). Of the 34, there were 18 Firefighters, 6 crew managers, 7 200 

watch managers, 2 station managers, and 1 group manager. All were in, or had actively served as 201 

front-line fire fighters, as such participation reflected the diversity and the range of positions within 202 

the service (Haslam & Mallon, 2003). Of the 34, 19 participants held whole-time positions, 6 were 203 

retained (part-time), 9 held both whole and retained roles, and experience ranged from 0.25 to 38 204 

years (M = 14.05, SD = 9.25). Pre-screening procedures confirmed that participants had no history 205 

of/existing mental health condition and no experience of psychological support related to REBC. 206 

Institutional ethical approval and participant consent was obtained prior to the data collection. 207 
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Research Design 208 

A between-groups pretest-posttest design was used to explore the effects of a comprehensive 209 

and bespoke one-to-one REBC intervention program with members of a county Fire and Rescue 210 

service. The intensive study of fewer subjects allowed for the application and examination of a 211 

tailored REBC intervention and nuanced participant responses. In addition, the disputation and 212 

replacement of one’s core beliefs presented a challenging therapeutic process that benefits from 213 

individualized psychological provision (Dryden & Neenan, 2015). All measures apart from social 214 

validation data were collected from all participants within each group at three different time-points, 215 

each separated by a period of three-months (i.e., baseline, post-intervention, and 3-month follow-216 

up). Upon recruitment, participants were allocated to either the experimental (REBC intervention; n 217 

= 18) or control group (no intervention; n = 16), depending on their attachment to a fire station. 218 

Similarly to previous studies (e.g., Haslam et al., 2019), the purposeful grouping of participants 219 

across county fire stations was implemented for two reasons. First, to reduce the likelihood of cross 220 

contamination of information pertaining to the one-to-one REBC intervention. That is, participants 221 

in the experimental group were unable to directly share and discuss elements and/or resources with 222 

participants in the control group (e.g., Haslam et al., 2019). Second, purposeful allocation was 223 

pragmatically informed due to the labor intensive nature of the intervention delivery and the time 224 

constraints afforded by the fire service to complete the research project. After data were collected at 225 

baseline, participants allocated to the experimental group received a tailored one-to-one REBC 226 

intervention (delivered weekly/bi-weekly) up until the post-intervention time point (12 weeks later), 227 

while participants within the control group received no formal REBC support up until the post-228 

intervention time point. After an additional 12-week period, data were collected from all 229 

participants at the 3-month follow-up time point. 230 

Measures 231 

Irrational performance beliefs. The irrational Performance Beliefs Inventory (iPBI; Turner 232 

et al., 2016) comprised 28-items and was used as an occupational specific assessment of the four 233 
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core irrational beliefs (demandingness, awfulizing, low-frustration tolerance, & self-depreciation) 234 

central to REBT theory. A composite score was also calculated for all core beliefs. Cronbach’s 235 

alpha coefficients for the iPBI indicated internal reliability scores between .76 - .88.  The iPBI has 236 

also demonstrated construct (alpha reliability between .91 - .96), concurrent (medium to large 237 

correlations), and predictive validity in a professional working environment (Turner et al., 2016). 238 

Participants were asked to indicate the extent to which they agreed on a 5-point Likert-scale 239 

between 1 (strongly disagree) to 5 (strongly agree), where higher scores indicated stronger beliefs. 240 

Resilience. The 10-item Connor Davidson Resilience Scale (CD-RISC-10; Campbell-Sills 241 

& Stein, 2007) was used to assess resilience. The CD-RISC -10 contains items that pertains to one’s 242 

ability to manage and overcome challenging situations (e.g., change, personal problems, pressure, 243 

failure) and has been recommended for use within intervention studies (Windle, Bennett, & Noyes, 244 

2011). Cronbach’s alpha coefficients for the CD-RISC-10 indicated internal reliability scores 245 

between .75 - .86. Broadly, the CD-RISC-10 has shown high levels of internal consistency (alpha 246 

reliability between .70 - .95) and construct validity (minimum of 75% of results in accordance with 247 

hypotheses; Windle et al., 2011). Participants were asked to indicate the extent to which they agreed 248 

on a 5-point Likert-scale ranging from 0 (not at all) to 4 (true nearly all of the time), where higher 249 

scores indicated increased resilience.  250 

 Hair cortisol. Hair cortisol concentration (HCC) was collected as a biological marker of 251 

chronic psychosocial stress (Gao et al., 2015). Using scissors, a hair sample of 3 cm adjacent to the 252 

scalp was taken from the posterior vertex position of the participant’s scalp. The hair samples were 253 

tied together, wrapped in aluminum foil and stored at room temperature. Average hair growth rate 254 

of 1 cm per month (Wennig, 2000) was used to justify the hair sample length and the time lapse 255 

between time-points one, two and three. To this end, each sample reflected the amassed cortisol 256 

secreted over a three-month period, where higher levels of HCC reflected higher chronic stress 257 

(e.g., Gao et al., 2013) and were analyzed in blinded fashion.  258 
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Emotional distress. The Depression Anxiety Stress Scale – 21 (DASS-21; Lovibond & 259 

Lovibond, 1995) was used as a 21-item assessment of participant’s negative affect (i.e., 260 

psychological wellbeing). Specifically, the DASS-21 includes the three dimensions of depression 261 

(i.e., loss of self-esteem/incentives and depressed mood), anxiety (i.e., fear and anticipation of 262 

negative events), stress (i.e., persistent state of over-arousal and low-frustration tolerance).  In the 263 

present study the DASS-21 reported high levels of internal consistency (alpha reliability between 264 

.81 - .93), in addition demonstrating validity in clinical and non-clinical populations (Szabo, 2010). 265 

Participants were asked to indicate the extent to which the statement applied to them over the past 266 

week on a 4-point Likert-scale ranging from 0 (never) to 3 (almost always), where higher scores 267 

indicated an increased negative emotional state for the three dimensions of depression, anxiety, and 268 

stress. 269 

Presenteeism. The World Health Organization Health and Performance Questionnaire 270 

(HPQ; Kessler et al., 2004) was used as a self-reported measure of work performance. Participants 271 

were asked to rate their overall work performance during the past four weeks using a 10-point 272 

Likert-scale ranging from 0 (worst possible work performance) to 10 (top work performance). Prior 273 

to administering this single and global measure, memory priming questions were asked to increase 274 

the response accuracy of the global rating item. For example, participants were asked to globally 275 

rate the average workers performance and their own usual performance in their job before rating 276 

their recent performance score out of 10. To assuage between participant differences, presenteeism 277 

was calculated as a relative score whereby participants’ recent own performance scores were 278 

divided by the performance of other workers. The HPQ presenteeism scale is shown to be valid and 279 

reliable (test – retest .73) measure, and sensitive to change (Kessler et al., 2004). Higher scores on 280 

the presenteeism score reflected greater work-related productivity in relation to the performance of 281 

most workers in the same job. 282 

Social validation. To establish the practical (applied) effectiveness of the intervention, a 283 

social validation questionnaire was completed anonymously by participants assigned to the 284 
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experimental group (n =10). Eight participants were unable to complete the questionnaire due to 285 

other commitments at the post-intervention phase. In-line with current approaches to collecting 286 

social validation data, (e.g., Turner & Davis, 2018) the self-reported measure used a range of open 287 

and closed (Likert-scale ranging from 1 [strongly disagree] to 7 [completely agree]) questions and 288 

was used to ascertain participants’ perception of the intervention delivery and effects (Page & 289 

Thelwell, 2013). 290 

Data collection  291 

Excluding social validation data, all self-report measures (i.e., irrational performance 292 

beliefs, resilience, emotional distress) and measures of cortisol concentration were collected at 293 

baseline (month 1), post-intervention (month 4), and 3-month follow-up (month 7). In addition, 294 

participants in the experimental condition were asked to complete the social validation measure 295 

immediately after the 3-month follow-up. The start of data collection process with each participant 296 

was staggered and lasted in total a period of 9-months, with the overall data collection lasting 18-297 

months. Due to this stagger, those in in the intervention group received the REBC programme at 298 

different chronological times-points strengthening the internal validity of the present study 299 

(Kratochwill et al., 2014). 300 

REBC Intervention 301 

The intervention was delivered by the lead author, a qualified REBC practitioner (Primary 302 

Practicum), and Health and Care Professions Council Registered Practitioner Psychologist in the 303 

UK. Participants in the intervention group each received an REBC program consisting of between 304 

four to six one-to-one sessions (M = 4.76, SD =.66) and four inter-session tasks, delivered on a 305 

weekly or fortnightly basis. One or two-week intervals were considered appropriate to maintain 306 

session momentum, whilst affording the participant opportunity to engage in the inter-session 307 

(homework) tasks (Dryden & Neenan, 2015). Each session ranged between 25 and 60 minutes in 308 

length (M = 41.11, SD = 8.84) and between 120 and 310 minutes in total intervention duration (M = 309 

194.41, SD = 51.32). The overall intervention dose which participants received within this study is 310 
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considered comprehensive and in-line with recommendations to bring about effective REBC 311 

outcomes in applied settings (Turner & Barker, 2014). The intervention was separated into the three 312 

typical phases of REBC delivery which included education, disputation, and reinforcement and 313 

guided by the ABCDE framework (see Tuner & Barker, 2014). 314 

Procedural fidelity. This is a critical indicator of study quality in empirical and applied 315 

research, accordingly adherence to the treatment fidelity was accomplished by the use an 316 

intervention manual (Tate et al., 2016). Specifically, to ensure the REBC program was a) delivered 317 

consistently, b) received as intended, c) and that participants engaged with the intervention tasks, a 318 

session-by-session REBC intervention guide was created (Dryden & Branch, 2008). At the end of 319 

each session, participants were encouraged to verbalize their understanding of the session content 320 

and assigned the respective inter-session task. At the onset of each session, the practitioner and 321 

participant reviewed the previous session, whilst reflecting on the inter-session task, which in turn 322 

influenced the content of the current session. 323 

Data Analysis 324 

Statistical analysis. Statistical analyses were separated into three sections. First, a series of 325 

mixed design analyses of covariance (controlled for age; ANOVA) were used to investigate the 326 

differences in irrational performance beliefs, resilience, presenteeism, emotional distress (i.e., 327 

symptoms of depression, anxiety, and stress) and cortisol between intervention and control groups 328 

(between groups factor), across baseline, post-intervention, and 3-month follow-up time points 329 

(within groups factor). Prior to the main analyses, data screening procedures were completed. To 330 

limit the effect of outlying values, self-report data was checked for outliers. Data points with z 331 

scores greater than two were winsorized (Kwak & Kim, 2017) and replaced with the highest 332 

untrimmed score. Data were winsorized for cases in iPBI (no outliers) CD-RISC10 (n = 3), DASS-333 

21 (n =16) HCC (n = 6), and presenteeism (n = 6). Preliminary checks for the iPBI, CD-RISC 10 334 

and DASS-21were conducted and met parametric assumptions, ensuring that there was no violation 335 

of assumptions of normality (Shapiro-Wilks test), linearity, homogeneity of variances, homogeneity 336 
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of regression slopes, and reliable measurement of the covariate. Effect size values (eta squared) 337 

were interpreted in-line with guidelines presented by Cohen, (1988): 01 = small effect, .06 = 338 

moderate effect, .14 = large effect. Second, to explore the idiosyncratic variations typical of applied 339 

research in performance contexts (e.g., Jones et al., 2020; Wood et al., 2018), percentage change 340 

and Cohen’s d Effect Sizes (ES; Cohen, 1988) were calculated for each dependent variable between 341 

baseline, post-intervention and 3-month follow-up time-point for each variable.  Specifically, 342 

reporting the mean, range, and frequency of values that aligned with or against the study 343 

hypotheses.  Finally, trends in the data using temporal partial correlational analysis, controlling for 344 

group (i.e., experimental and control) and age were explored between the changes scores across all 345 

variables between baseline and both post-intervention and 3-month follow-up time-points. 346 

Hair sampling analysis. A total of 102 samples were obtained from 34 participants 347 

(three/participant), and analyzed by the Anglia Ruskin University – Biomarkers Laboratory, 348 

Cambridge, UK. All samples were analyzed in duplicates and three samples were re-tested at a 349 

higher sample dilution. The cortisol results from ELISA (µg/dL) were adjusted for sample weight, 350 

reconstitution volume, and the amount of methanol. Comparable to previous research (r=.95; 351 

Gidlow et al., 2016) the correlation between HCC duplicates was r = 1.000.  The reference range of 352 

cortisol levels in the hair of healthy non-obese individuals was 17.7 – 153.2pg/mg of hair with a 353 

median of 46.1 pg/mg. In the control group, HCC data for the baseline time-point was highly 354 

skewed (> -2.1/2.1) and leptokurtic (> -7.1/7.1; West, Finch, & Curran, 1995; Skewness = 3.99, 355 

Kurtosis = 15.98). Whereas, HCC data in the intervention group was highly skewed and/or 356 

leptokurtic for the baseline (Skewness = 4.01, Kurtosis = 16.45), post-intervention (Skewness = 357 

2.48), 3-month follow-up time points (Skewness = 2.40). Further, HCC data contained a significant 358 

number of outliers ranging from 3.19pg/mg to 737.21 pg/mg. To this end, a log10 transformation 359 

was applied, reducing the skewness and kurtosis of the HCC data (Sauve et al., 2007). Akin to 360 

research that has used cortisol markers (e.g., Jones et al., 2020), outliers above -2/2 SDs were 361 
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winsorized (n = 2 for baseline, n = 2 for post-intervention, and n = 2 for 3-month follow-up time-362 

point). Raw data scores were retained to best represent mean scores (see Table 1). 363 

Results 364 

Inferential analysis 365 

Irrational performance beliefs. A mixed design analysis of covariance adjusting for age 366 

revealed statistically significant differences in composite irrational performance beliefs between 367 

baseline, post-intervention and 3-month follow-up time points between the experimental and control 368 

groups (F(2, 62) = 5.756, p =.005, η2 = .16).  A Tukey post-hoc test revealed no statistically 369 

significant effect over time-points for the control group. While analysis indicated statistically 370 

significant decreases in irrational performance beliefs within the intervention group between 371 

baseline (M = 22.78, SD = 3.09) and both post-intervention (p < .001; M = 18.18, SD = 3.14) and 3-372 

month follow-up (p < .001; M = 18.81, SD = 3.94) time points (see Table 1).  No significant 373 

differences were reported between post-intervention and a 3-month follow-up (p =1.00) in the 374 

intervention group. A series of independent samples t-tests between the intervention and control 375 

group revealed no significant differences in irrational performance beliefs at baseline (t (32)=.546, p 376 

< .59). Instead participants in intervention group reported significantly lower scores in irrational 377 

performance beliefs at both post-intervention (t (32)= -3.830, p =.001), and 3-month follow-up 378 

time-points (t (32)=-2.484, p =.018; see Table 1) compared to the control group. 379 

    [Insert Figure 1 Here] 380 

Resilience. A mixed design analysis of covariance, adjusting for age revealed no statistically 381 

significant differences in measures of resilience between baseline, post-intervention and 3-month 382 

follow-up time points between the experimental and control groups (F(2, 62) = .117, p =.89, η2  = 383 

.004; see Table 1).   384 

Hair cortisol concentration. A mixed design analysis of covariance, adjusting for age 385 

revealed no statistically significant differences in measures of log10transformed HCC data between 386 
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baseline, post-intervention and 3-month follow-up time points between the experimental and control 387 

groups (F(2, 62) = .750 p =.54, η2  = .020; see Table 1). 388 

Psychological distress. A series of mixed design analyses of covariance, adjusting for age 389 

were conducted to examine changes in symptoms of depression, anxiety, and stress between 390 

conditions, across baseline, post-intervention and 3-month follow-up time points.  Data analysis 391 

revealed no statistically significant differences in depression (F(2, 62) = .825, p =.44, η2  = .026) and 392 

anxiety (F(2, 62) = 2.025, p =.141, η2  = .061), and stress (F(2, 62) = .448, p =.64, η2  = .014; see 393 

Table 1). 394 

Presenteeism. After adjusting for age, a mixed design analysis of covariance revealed no 395 

statistically significant differences in relative presenteeism between baseline, post-intervention and 396 

3-month follow-up time points between the experimental and control groups (F(2, 62) = 1.223, p 397 

=.301, η2  = .038; see Table 1).   398 

In sum, data analyses showed that participants in the REBC group reported significant 399 

reductions in irrational beliefs between baseline, post-intervention, and 3-month follow-up time 400 

points. However, data indicated no statistically significant changes in resilience, hair cortisol 401 

concentration, psychological distress and presenteeism. 402 

             [Insert Table 1 Here] 403 

Effect size and percentage change.  404 

In Table 2 percentage changes scores, as well as frequency of effect sizes that aligned with, 405 

or went against the study hypotheses have been detailed between baseline, post-intervention, and 3-406 

month follow-up time points. As hypothesized data showed that compared to the control group 407 

those in the intervention group reported a greater reduction in irrational beliefs between baseline 408 

and post-intervention time-points. Reductions in irrational beliefs were maintained at a 3-month 409 

follow-up timepoint (see Table 2). Within the intervention group, data indicated incremental 410 

increases in resilience across time-points, whereby effect size calculations aligned with the 411 

hypotheses. Nonetheless, we see a similar pattern in the control group where participants indicate a 412 
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greater number of effect size scores that are contrary to the study hypotheses (i.e., resilience scores 413 

would remain the same or reduce over the course of the study). Although HCC, depression, and 414 

anxiety scores showed mean reductions in both intervention and control groups across time-points, 415 

the effects size frequencies showed no general pattern of change in accordance to the study 416 

hypotheses across time-points. That is, for HCC, depression and anxiety, the REBC group showed 417 

no greater reductions across time-points than the control group. In the control group the frequency 418 

of effect sizes for self-reported stress were aligned with the study hypotheses (i.e, maintenance 419 

and/or increases in stress between time-points). In addition, mean effect size scores indicate marked 420 

reductions in perceived stress between baseline and both post-intervention and 3-month follow-up 421 

time-points for the intervention group. Generally, those in the control group reported changes in 422 

presenteeism (i.e. productivity) scores in the hypothesized direction compared to that of the 423 

intervention group. That is, the intervention group reported incremental increases in productivity 424 

(i.e., work related performance) across time-points, however, the control group reported no pattern 425 

of change. 426 

[Insert Table 2 Here] 427 

Exploratory correlational analyses.  428 

Partial correlation coefficients for change scores between baseline and both post-429 

intervention and 3-month follow-up time-points were calculated for all participants whilst 430 

controlling for group (i.e., intervention and control) and age (see supplementary material for 431 

correlation matrices). Between baseline and post-intervention time-points data showed irrational 432 

performance beliefs to be negatively correlated with resilience (r  =-.40, p =.23), and positively 433 

correlated with stress (r  =.43, p =.01), and anxiety (r  =-.42, p =.01). Further, changes in stress and 434 

anxiety were positively correlated (r  =.45, p =.01). Between baseline and the 3-month follow-up 435 

time-point data only showed a significant positive correlation between resilience and depression (r  436 

=-.35, p =.049). Between post-intervention and 3-month follow-up the data showed a significant 437 

positive correlation between irrational performance beliefs and anxiety (r  =-.35, p =.045). 438 
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Social validation 439 

The quantitative social validation responses (see Table 3) indicated the positive effects and 440 

application of the REBC intervention. Qualitative accounts also showed nine out of ten participants 441 

(n = 1 left blank) reported that the one-to-one intervention program helped them feel more capable 442 

of approaching and dealing with adversities in future, beyond that of the workplace. In addition, 443 

participants reported improvements in being able to respond more adaptively to life’s adversity, via 444 

greater emotional control, empathy for others, and greater perspective of negative experiences. Six 445 

participants highlighted that the intervention allowed them to take a better perspective in the face of 446 

adverse life events, which reflects the core rational belief of anti-awfulizing.  When asked about the 447 

underlying reasons for the relative success/failure of the program, participants reported greater self-448 

awareness of their own beliefs and actions, in adjunct to rational shifts that made flexible their 449 

expectations of themselves and others. Three participants cited feeling disappointed that the one-to-450 

one sessions had ceased, while 7 participants offered positive remarks regarding the intervention 451 

delivery as the sessions ended. Such comments suggested that participants may have benefited from 452 

a greater number of sessions, while appreciating that they themselves had developed and accrued 453 

the tools to overcome future challenges within and outside of work settings.  454 

[Insert Table 3 Here] 455 

Discussion 456 

The present study was the first to examine the effects of REBC on irrational performance 457 

beliefs, resilience, hair cortisol concentration (chronic stress), psychological distress (i.e., symptoms 458 

of depression, anxiety, and stress), and presenteeism in members of a UK fire service. First, we 459 

hypothesized that the intervention would bring about reductions in irrational performance beliefs, 460 

psychological distress (i.e., depression, anxiety, and stress), and presenteeism; as well as, increases 461 

in resilience between baseline, post-intervention, and 3-month follow-up time points. Second, 462 

changes in biological markers of stress, as indicated by cortisol concentration were explored. 463 

Finally, partial correlational analyses were conducted on all outcome variables, across groups 464 
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investigating patterns of change between baseline, post-intervention, and 3-month follow-up time-465 

points.  466 

In-line with our hypothesis, data showed only the intervention group reported significant 467 

reductions in irrational performance beliefs between baseline and post-intervention time-points. Our 468 

findings contribute to emerging literature that supports the application of REBC as an effective 469 

intervention to reduce psychologically deleterious irrational beliefs within emergency service 470 

personnel (e.g., law enforcement; Jones et al., 2020) and more broadly within non-clinical 471 

populations (e.g., organisations; David & Szamoskzi, 2010; Turner & Barker, 2015, elite sport; 472 

Turner & Davis, 2018, & exercise settings; Outar et al., 2018). In line with previous research (e.g., 473 

Wood et al., 2017a) data also showed that the application of REBC brought about acute and 474 

maintained reductions in irrational performance beliefs.  Sustained reductions in irrational beliefs 475 

reflect the concept of the ‘elegant solution’ (Dryden & Neenan, 2015). Whereby, the REBC 476 

intervention led to fundamental and philosophical changes in participants core beliefs that did not 477 

revert back to baseline once the intervention was withdrawn. Furthermore, after controlling for 478 

group and age, correlational analyses indicated greater endorsement of irrational performance 479 

beliefs were matched with significantly lower resilience scores and higher levels of stress and 480 

anxiety between baseline and post-intervention time-points. As such, irrespective of the 481 

intervention, these findings reinforce the positive association between irrational beliefs with 482 

markers of stress and anxiety (see Visla et al., 2016) for those working within the emergency 483 

services (i.e., fire service personnel).  484 

These findings have significant applied implications for two reasons. First, fire service 485 

personnel are faced with a plethora of organizational, performance, and personal stressors that bring 486 

with it significant psychological and physical demands. As such, the absence and/or low 487 

endorsement of irrational performance beliefs would suggest fire service personnel who endorse 488 

greater rational alternatives will respond with healthy negative emotions and functional behaviors 489 

when faced with adversity. That is, a situation which is incongruent with what is motivationally 490 
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relevant to that individual (e.g., failure, rejection, or poor treatment). Second, given the moral and 491 

ethical obligation for organizations to adequately prepare and support fire service personnel, REBC 492 

presents a somewhat brief yet comprehensive intervention to bring about sustained reductions in 493 

irrational and harmful beliefs with those operating in extreme occupational settings. Indeed social 494 

validation data indicated that participants not only grasped the ABCDE framework central to 495 

REBC, but were also cognizant to its continued use and engagement when encountering future 496 

adversities. Ultimately, our data adds to the evidence-base that REBC is an efficacious intervention 497 

to reduce irrational beliefs for those operating in high-performance settings such as the emergency 498 

services.  499 

 In contrast to our hypothesis, participants did not report increases in resilience after 500 

receiving the REBC intervention at post-intervention or 3-month follow-up time-points. Notably, 501 

both the intervention (M = 32.11, SD = 4.63) and the control group (M = 29.75, SD = 4.31) recorded 502 

scores of resilience comparable to those operating in other emergency services (i.e., n = 114; police 503 

officers; McCanlies et al., 2014). Though not statistically significant, at the 3-month follow-up 504 

time-point the intervention group (M = 34.06) reported higher scores on resilience compared to the 505 

control group (M = 30.50), and the mean scores put forth by McCanlies et al. While it would be 506 

prudent to not overstate these findings, given the centrality of adversity in the conceptualization to 507 

resilience (Fletcher & Sarkar, 2013) it is unsurprising that participants may report greater resilience 508 

in adjunct to reductions in irrational beliefs (Dryden, 2007; Turner, 2016b). Social validation also 509 

indicated that nine out of ten participants felt more capable of approaching and dealing with 510 

adversities in the future.  511 

In addition to previous research with athletes (e.g., Deen et al., 2017), our study is the first 512 

to suggest increases in resilience using REBC with those operating in the emergency services. 513 

Using the ABCDE framework, REBC practitioners dispute and challenge irrational beliefs about 514 

adversity to cultivate rational alternatives, and ultimately a rational philosophy. Thus, individuals 515 

operating in the fire service are better equipped to manage their beliefs regarding the various 516 
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adversities they encounter on a daily basis.  These beliefs are salient for early career fire service 517 

personnel, who are at increased odds of making a mistake in conjunction with negative self-518 

appraisals (indicative of irrational beliefs), which have been highlighted as a pre-exposure risk 519 

factor for PTSD (Bryant & Guthrie, 2007). Indeed, there exists a plethora of research that has 520 

established rational beliefs about adversity (i.e., failure, rejection and setbacks) lead to adaptive 521 

thoughts, emotions and behaviors that facilitate one’s goal achievement (David et al., 2010). 522 

 Our study is the first to examine the effects of REBC on chronic stress via HCC in the 523 

emergency services (i.e., fire service). Data showed no significant differences in HCC data for both 524 

groups across time-points, which can be apportioned to low statistical power and substantial 525 

variation in the data. Nevertheless, mean scores of HCC tenuously showed that participants in the 526 

intervention group reported greater decreases in HCC between baseline and 3-month follow-up time 527 

point scores compared to those in the control group. Considering previous researchers have reported 528 

the links between reductions in irrational beliefs with reductions in physiological outcomes (e.g., 529 

Blood pressure; Wood et al., 2017b) and biological indicators of health (i.e., greater risk of 530 

cardiovascular ill-health; Papageorgiou et al., 2006), the measurement of biomarkers of stress 531 

remains to be a promising and objective marker for future investigations. Nonetheless, our study 532 

demonstrates the pragmatic challenges of collecting markers of chronic stress using hair samples 533 

and conducting statistical analyses with sufficient statistical power when undertaking a 534 

comprehensive applied investigation, with a hard to access and specialized population group.  535 

Indeed, the HCC data include greater variations in scores, which although controlled for during the 536 

study (i.e., hair dye, collection of hair from vertex posterior), the impact of factors such as 537 

drugs/medication on HCC are unknown (Suave et al., 2007). Furthermore, we were aware that 538 

cortisol levels and negative psychological outcomes may not be positively correlated in linear 539 

fashion. Researchers have shown that those extremely stressed or burned out may present with 540 

hypocortisolemia, which is the blunted secretion of cortisol levels (Steudte et al., 2011). To this end, 541 
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researchers should consider HCC a non-invasive, objective, and yet complementary assessments of 542 

chronic stress.  543 

Concerning both self-reported symptoms of depression and anxiety the data showed no 544 

statistical differences between time-points. Further, frequency of effect size calculations showed no 545 

pattern for or against the present hypothesis (i.e., participants in the intervention would report 546 

greater decreases in symptoms of depression and anxiety compared to the control group). That is, 547 

both groups displayed similar reductions in symptoms of anxiety and depression at a 3-month 548 

follow-up time-point.  While the inferential analysis revealed  no significant effects, the frequency 549 

of effect size displayed small increases in presenteeism between baseline and 3-month follow-up 550 

time-points, whilst the control group reported a minor reduction. On the contrary to these findings 551 

social validation data noted that participants were ambivalent to the direct and positive influence of 552 

the intervention on workplace performance. Instead, participants reported positive changes to more 553 

proximal mechanisms of change associated with shifts in their core beliefs. For example, 554 

participants ability to better overcome adversity was explained by greater emotional control, 555 

enhanced empathy for others (when in conflict), and improved perspective of negative experiences. 556 

Strengths and Limitations 557 

Our study compares well to many other empirical and field-based studies (e.g., David & 558 

Szamoskozi, 2010; Jones et al., 2020), having applied a significant one-to-one intervention with a 559 

specialized and hard to reach population group. The application of the REBC intervention was 560 

tailored to each participant in the intervention group, and though plausible, the inclusion of an 561 

individualized and one-to-one attention placebo condition (e.g., Wood et al., 2018) was considered 562 

pragmatically unfeasible. Thus, in the present study we cannot completely exclude the possibility 563 

that changes in intervention group did not result from a placebo effect (Boot et al., 2013).  564 

Due to the comprehensive and labor intensive application of REBC within a hard to reach 565 

and specialized population group, the sample size limited the statistical power of the inferential 566 

statistics. For example, HCC was used to objectively determine changes in stress, however the data 567 
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showed the REBC did not have a significant effect on pre-, post-intervention, and 3-month follow-568 

up cortisol levels. Considering the data variability reported in HCC, these findings are perhaps 569 

unsurprising and are in-line with previous researchers (e.g., Jones et al., 2020). For example, data 570 

showed a range in HCC from 4.39 pg/mg – 143.72 pg/mg at the baseline time-point, 3.86 pg/mg – 571 

111.23 pg/mg at the post-intervention time-point and 3.19pg/mg – 38.22 at the 3-month follow-up 572 

time-point. To address these limitations, future researchers  may wish to first, repeatedly assess 573 

HCC (1cm in length) more frequently on a one monthly basis (e.g., Goldberg et al., 2014). Second, 574 

conduct a prospective cross-sectional research design with a sample size allowing for sufficient 575 

statistical power. Finally, to use urine or saliva samples that assess participants acute response to 576 

stressful situations (Sauve et al., 2007). 577 

While maintaining the intervention fidelity and procedural reliability, our present study 578 

represents a comprehensive one-to-one application of REBC with 18 participants. Considering the 579 

shortage of follow-up measures in the literature, we attempted to document the acute and 580 

maintained effects of REBC. Given the aforementioned strengths there are methodological and 581 

research related challenges, typical of field-based studies. These include a lack of repeated 582 

assessments for each outcome measure, as well, maturation, learning, experience, and practice 583 

effects that may threaten the internal validity of a study. While we are aware of the ethical burden 584 

and tedium effect on participants when collecting repeated measurements from fewer cases (e.g., 585 

Normand et al., 2016), future researchers could adopt single-case research methods (e.g., the 586 

multiple-baseline, staggered single-case research design; Kazdin, 2019 ) to better delineate the 587 

multi-faceted nature and complexities surrounding applied psychological interventions used in 588 

conjunction with innovative biomarkers of stress, such as HCC. Such methods would enable the 589 

idiographic examination of an REBC intervention using a triangulation of subjective, objective, and 590 

behavioral markers with fewer cases (Normand et al., 2016).  591 

According to a Home Office (2018) report, 5.12% of serving fire service personnel were 592 

female, and though the current sample remains  significantly skewed towards males the present 593 
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ratio exceeds the national representation with five of the intital 34 participants being female 594 

(14.71%). Future researchers are recommended to consider an equal gender balance within their 595 

samples.  596 

Implications for Practice 597 

Our study provides valuable insights into the application and effects of REBC with fire 598 

service personnel. Members of the fire service are faced with changing operational and 599 

organizational demands, which are often outside of their immediate control. Therefore, the ABCDE 600 

framework central to REBC, offered participants a logical and coherent framework for participants 601 

to determine and control how they respond to the circumstances in which they find themselves. 602 

Specifically, REBC provided participants with a framework by which to recognize their own beliefs 603 

about adversity, and re-appraise and replace them with rational alternatives.  Not limited to the 604 

typical (i.e., critical incidents) demands fire service personnel are faced with, many participants put 605 

forth challenges associated with lifestyle, personal and organizational matters. Thus, REBC brings 606 

about philosophical and meaningful change in one’s view of adversity, which transcend that of the 607 

workplace. For example, someone who no longer demands, but instead strongly prefers to be 608 

treated fairly, will propagate an adaptive response to be being treated unfairly across contexts. 609 

While, all humans are inherently irrational (David et al., 2010), it would be prudent to draw 610 

attention to the prospect of floor effects in the present study, where participants reported relatively 611 

low scores of irrational performance beliefs. Future researchers and/or practitioners should consider 612 

the process of screening personnel to prioritize those who present with a greater need and/or benefit 613 

from receiving REBC. Importantly, REBC is typically viewed as a remedial provision (e.g., dealing 614 

with problems) and typically delivered on a one-to-one basis, which can be labor intensive for 615 

practitioners. Further, 37% of fire service members perceived that colleagues would treat them 616 

negatively if they spoke about mental health issue, and were more likely to seek support from a GP 617 

than a colleague (House of Commons, 2018). Thus, future researchers should look to examine the 618 

systemic integration of principles of REBC to bring rational shifts and facilitate psychological 619 
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health for all those that operate within a system (i.e., senior leadership teams, organizational 620 

purpose, objectives and values).  621 

Conclusion 622 

Our  study demonstrated  REBC to be an effective intervention in bringing about acute and 623 

maintained reductions in the irrational performance beliefs of fire service personnel. The links 624 

between the REBC intervention and markers of anxiety, depression, and presenteeism were non-625 

conclusive. However, descriptive data indicated that fire service personnel who received the REBC 626 

intervention, showed reductions in self-reported symptoms of stress, and were better placed to 627 

overcome any future adversities (e.g., rejection, failure, set-backs, poor-treatment). We conclude 628 

that HCC provides a non-invasive objective biomarker of chronic stress, however, data variability 629 

indicates it should, at this juncture remain a complementary measurement. Our study contributes to 630 

the emerging literature regarding the application of REBC as an promising intervention to bring 631 

about positive psychological benefits with those operating in highly demanding and performance-632 

related work-place settings such as the emergency services.  633 
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 836 

Figure 1. Composite irrational performance belief scores for the intervention group and control 837 

group at baseline, post-intervention, and 3-month follow-up time points. Standard errors are 838 

represented in the figure by error bars attached to each data point. 839 
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 844 

Table 1. 845 

Mean and standard deviation scores for all outcome variables. 846 

 847 

 848 

 849 

 850 

 851 

 852 

 853 

 854 

 855 

 856 

 857 

 858 

 859 

 860 

 861 

 862 

 863 

Note. 864 

iPBI= Irrational Performance Beliefs; CD-RISC – 10 = Resilience; HCC = Hair Cortisol Concentration; 865 

DASS-21= Emotional Distress; HPQ = Presenteeism; * = p < .05.  866 

 

 

Group 

Baseline 

(M±SD) 

Post-

intervention 

(M±SD) 

3-month follow-up  

(M±SD) 

 

F 

 

η2   

iPBI  

Intervention 

 

22.78(3.09) 

 

 

18.18(3.14) 

 

18.82(3.94) 
 

5.76* 

 

.16 

Control 22.20 (3.03) 

 

22.32 (2.79) 

 

22.03 (3.56) 

CD-RISC 10 

 

Intervention 

 

32.11 (4.63) 

 

 

33.06 (3.30) 

 

34.06 (3.19) 

.12 .004 

Control 

 

29.75 (4.31) 

 

 

30.75 (4.46) 

 

30.81 (3.66) 

HCC 

Intervention 29.68 (43.21) 19.69 (13.70) 11.05 (5.36) 

.75 .02 
 

Control 

 

16.88 (33.99) 

 

14.15 (6.78) 

 

9.04 (4.81) 

 

DASS-21 

Depression 

 

 

Intervention 

 

 

4.44(5.38) 

 

 

2.56(4.33) 

 

 

3.11(4.01) 
 

 

.83 

 

 

.03 
 

 

Control 

 

 

6.00(6.85) 

 

 

5.25(8.97) 

 

 

3.38(4.54) 

 

DASS-21 

Anxiety 

 

 

Intervention 

 

 

3.89(3.79) 

 

 

2.22(2.56) 

 

 

1.44(2.04) 
 

 

2.03 

 

 

.06 
 

 

Control 

 

 

5.00(5.11) 

 

 

3.00 (2.89) 

 

 

3.38(2.03) 

 

DASS-21 

Stress 

 

 

Intervention 

 

 

10.22(6.54) 

 

 

6.00(5.78) 

 

 

7.33(4.34)  

.45 

 

.01  

 

Control 

 

 

9.63(7.24) 

 

 

8.50(5.68) 

 

 

9.13(5.21) 

 

HPQ – 

Presenteeism  

 

 

Intervention 

 

 

1.04 (.17) 

 

 

1.01(.14) 

 

 

1.09(.09)  

 

1.22 

 

 

.04 
 

 

Control 

 

 

1.05(.19) 

 

 

1.02(.13) 

 

 

1.03(.16) 
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Table 2.  867 

Frequency, effect size (Cohen’s d) and percentage change scores across cases between baseline and post-intervention, and between post-intervention 868 

and 3-month follow up time-points. 869 

 870 

Baseline – Post-Intervention 

 Intervention Control 

Measure Change (%) Effect size (SD) Effect size 
Freq for 

hypothesis 

Freq against 

hypothesis 
Change (%) Effect size (SD) 

Effect size 

range 

Freq for 

hypothesis 

Freq against 

hypothesis 

iPBI  -18.65 -1.41 (1.49) -1.28 – 1.15 15 3 1.29 0.04 (0.77) -1.29 -1.46 7 9 

CD-RISC 

10 
4.35 .24 (.96) -1.49 – 1.74 11 7 4.56 0.23 (1.15) -2.96 – 1.82 3 13 

HCC 35.50 -.31 (1.08) -3.07 – 1.11 11 7 90.54 -.11 (1.40) -5.21 -1.14 11 5 

Depression N/A* -.38 (.87) -2.13 – 2.13 10 8 N/A* -.59 (1.09) -2.63 - .75 6 10 

Anxiety N/A* -.52(1.43) -4.33 – 1.24 9 9 N/A* -.73 (1.19) -4.36 - .48 6 10 

Stress N/A* -.68 (.94) -2.59 - .97 11 7 N/A* -.17 (1.31) -3.06 – 1.53 10 6 

HPQ -1.22 -.23 (1.46) -4.76 – 1.72 9 9 .25 -.18 (1.44) -3.57 -1.23 11 6 

Post-Intervention – 3-month follow-up 

 Intervention Control 

Measure Change (%) Effect size (SD) 
Effect size 

range 

Freq for 

hypothesis 

Freq against 

hypothesis 
Change (%) Effect size (SD) 

Effect size 

range 

Freq for 

hypothesis 

Freq against 

hypothesis 

iPBI 

 
4.50 0.17 (.80) -1.28 – 1.62 6 12 -.93 -.09 (.91) -2.43 – 1.88 8 8 

CD-RISC 

10 
3.53 .31 (1.01) -1.85 – 2.16 12 6 1.36 -.03 (1.04) - 2.45 –1.47 6 10 

HCC -7.58 -.83 (1.47) -3.34 – 1.21 12 6 -19.31 -.98 (1.54) -5.08-1.51 3 13 

Depression N/A* .06 (.62) -1.53 - .51 3 15 N/A* -.04 (1.11) -2.26 – 2.83 12 4 

Anxiety N/A* -.36 (1.30) -2.59 -1.73 5 13 N/A* .49 (1.01) -.82 – 1.63 10 6 
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Stress 

 
N/A* .27 (.74) -.78 – 1.17 6 12 N/A* -.07 (1.14) -2.20 -2.57 5 11 

HPQ 9.65 0.73 (1.43) -1.22 – 2.18 12 6 2.81 .28 (1.17) -2.41-2.90 9 7 

Baseline – 3-month follow-up 

 Intervention Control 

Measure Change (%) Effect size (SD) 
Effect size 

range 

Freq for 

hypothesis 

Freq against 

hypothesis 
Change (%) Effect size (SD) 

Effect size 

range 

Freq for 

hypothesis 

Freq against 

hypothesis 

iPBI 

 
-26.67 -1.12(1.45) -3.25 – 1.27 14 4 -1.68 -0.05 (.51) -1.05 - .76 7 9 

CD-RISC 

10 
5.13 .49 (1.24) -2.27 – 2.01 12 6 2.75 .27 (1.15) -2.75 – 2.50 5 11 

HCC -194.66 -.60 (1.41) -4.33 - .38 10 8 -196.19 -.32 (1.45) -5.73 - .40 6 10 

Depression N/A* -.33 (.79) -1.85 - .92 10 8 N/A* -.55 (.98) -2.20 - .74 6 10 

Anxiety N/A* 0.80 (1.36) -4.60 – 1.32 10 8 N/A* -.32 (1.13) -3.53 – 1.01 10 6 

Stress 

 
N/A* -.52 (.98) -2.52 – 1.80 9 9 N/A* -.08 (1.00) -.94 - .95 9 7 

HPQ 4.18 -.34 (.98) -.98 – 1.96 11 7 -4.11 -.09 (1.38) -2.66 -2.04 9 7 

 

 

 

Note. iPBI= Irrational Performance Beliefs; CD-RISC – 10 = Resilience; HCC = Hair Cortisol Concentration; DASS-21= Emotional Distress; HPQ = Presenteeism. 

*Percentage change scores for all three DASS-21 subscales were not obtained due a large number of participants scoring 0 at baseline and/or post-intervention time-

points. Frequency for and against hypothesis outlines the number of cases that were aligned to, or were contrary to the study hypotheses set out in the study 

introduction, and informed by previous research findings. 

 

 
 871 
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 872 

Table 3.  873 

Mean, standard deviation, and frequency scores for social validation data collected on participants 874 

within the intervention group (n=10). 875 

 876 

Assessment Criteria 

 

Mean 

(SD) 

Strongly 

Disagree 

 

(1) 

Disagree  

 

 

(2) 

Somewhat 

Disagree  

 

(3) 

Neither 

agree nor 

disagree 

(4) 

Somewhat 

Agree 

 

(5) 

Agree 

 

 

(6) 

Strongly 

Agree 

 

(7) 

Intervention was satisfactory. 

 

5.89 

(.47) 

- - - - 1 8 1 

Intervention was useful. 5.89 

(.94) 

- - - 1 1 5 3 

Positive influence on general 

wellbeing. 

5.56 

(.82) 

- - - 1 2 6 1 

Positive influence on 

performance in workplace. 

5.22  

(.82) 

- - - 2 3 5 - 

Intervention application was 

practical & acceptable. 

5.89 

(.32) 

- - - - 1 9 - 

Intervention was 

understandable. 

6.10 

(.32) 

- - - - - 9 1 

 877 
 878 
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