
 

 

 

 

 

 

 

Copyright 

by 

Christian Tolentino Gloria 

2013 

 

 

  



The Dissertation Committee for Christian Tolentino Gloria  

certifies that this is the approved version of the following dissertation: 

 

 

The Multidimensional Influences of Positive Emotions on  

Stress, Coping, Resilience, Wellness, and Work Engagement 

 

 

 

 

 

 

 

 

 

Committee: 

 

Mary A. Steinhardt, Supervisor 

Alexandra Loukas 

Carole K. Holahan 

S. Natasha Beretvas 

David J. Drum 



The Multidimensional Influences of Positive Emotions on  

Stress, Coping, Resilience, Wellness, and Work Engagement 

 

 

by 

Christian Tolentino Gloria, B.S., M.A. 

 

 

Dissertation 

Presented to the Faculty of the Graduate School of  

The University of Texas at Austin 

in Partial Fulfillment  

of the Requirements 

for the Degree of  

 

 

 

Doctor of Philosophy 

 

 

The University of Texas at Austin 

 

May 2013 

  



 

 

 

 

 

 

 

This dissertation is dedicated to  

Luna Malika and Kira Ameera Gloria, 

my life’s absolute love, pride, and joy. 

 



 v 

Acknowledgements 

It certainly took a village to complete this work, and nothing of this dissertation 

would have been possible without the assistance, contribution, and support of the 

following individuals and organizations.  I would like to sincerely thank: 

Mary Steinhardt, my professor and supervisor, for believing in me and pushing 

me to pursue and accomplish what I never would have imagined to be within my abilities.  

You’ve opened so many doors and introduced me to so many opportunities that helped—

and in some ways, forced—me to grow personally and professionally.  Today, I am truly 

living the dream in Hawaii, and I could not be happier with my life and with my job, 

which all became possible because of everything you’ve done for me.  Thank you. 

My dissertation committee members—Alex Loukas, Carole Holahan, Tasha 

Beretvas, and Dave Drum.  I will be forever grateful for all of your advice, insight, 

humor, and warmth.  This dissertation process was quite a delight and was a beautiful 

culmination to my 12 years at UT Austin.  I am so fortunate and I couldn’t be happier to 

have each of you aboard my journey.  Thank you for being such inspirations. 

Liza Scarborough and the Office of the Vice President for Research for allowing 

us to work with you, for embracing our efforts, and especially for your initiative to 

improve the happiness and healthiness of the postdoctoral community. 

Sara Champlin for providing the most thoughtful guidance and feedback during 

the development of the Qualtrics survey.  The data collection process—arguably the most 

stressful time in any dissertation project—went by like a refreshing breeze thanks to you. 



 vi 

Stephen Hetzel for the many many countless times when you coerced me to join 

you at coffeeshops to work for many many countless hours on what seemed to be a 

never-ending-dissertation-nightmare.  You and I both know that I truly could not have 

gone this far without you.  You were there during my long and stressful internships as an 

undergrad; you were there during those scary late-night drives in sketchy neighborhoods 

when I was completing my thesis; you were there when it felt like I had to move a 

mountain when I relocated from Texas to Hawaii; and you are still here to help me see 

the conclusion of this 12 year journey from my baccalaureate to my doctorate.  I owe you 

a lifetime of thanks. 

The Department of Kinesiology and Health Education faculty and staff for all of 

your support—most especially the financial kind.  As an impoverished grad student, each 

and every penny was strongly and positively correlated with the quality and success of 

my work.  Thus, I would like express my gratitude for the George I. Sánchez Endowed 

Presidential Fellowship, Professor & Mrs. Karl K. Klein Endowed Graduate Scholarship, 

Ellis Graduate Scholarship, and the University Continuing Fellowship. 

Finally, this project would have been completely null and void without the 

assistance and support of the university’s postdoctoral research fellows and the SBS 

Postdoc Association.  From the bottom of my heart, thank you so much for taking some 

time out of your very busy schedules to participate in my research.  I hope that our 

findings will be helpful in the movement toward improving postdoctoral experiences and 

well-being. 

  



 vii 

The Multidimensional Influences of Positive Emotions on  

Stress, Coping, Resilience, Wellness, and Work Engagement 

 

Publication No._____________ 

 

 

Christian Tolentino Gloria, Ph.D. 

The University of Texas at Austin, 2013 

 

Supervisor:  Mary A. Steinhardt 

 

According to Fredrickson’s broaden-and-build theory of positive emotions, 

positive emotions—such as joy, contentment, and love—help individuals cope with 

stress, maintain well-being, and flourish in life.  Guided by this theory, this dissertation 

project conducted three studies which explored the multidimensional influences of 

positive emotions on stress, coping strategies, resilience, trait anxiety, depressive 

symptoms, and work engagement.  Study 1 examined the mediating role of coping 

strategies on the link between positive emotions and resilience; in addition, the 

moderating effect of resilience on the influence of stress toward trait anxiety and 

depressive symptoms was tested.  Study 2 investigated if one’s positivity would 

distinguish differences in their levels of stress, trait anxiety, and depressive symptoms.  

Finally, Study 3 examined whether stress and positive emotions would account for the 

variance in work engagement, over and above what has been explained by known 
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predictors—specifically, work meaningfulness and supervisor support.  Path analysis, 

interaction analysis, multivariate analysis of variance, and hierarchical multiple 

regression analysis were used to test the different models within these studies.   

A sample of 200 postdoctoral fellows completed the survey (38% response rate).  

Results showed that a) coping strategies partially mediated the link between positive 

emotions and resilience; b) resilience moderated the effect of stress on trait anxiety and 

depressive symptoms; c) the different categories of positivity distinguished differences in 

experienced stress, trait anxiety, and depressive symptoms; d) stress and positive 

emotions accounted for additional variance in work engagement, above what is already 

explained by work meaningfulness and supervisor support; and e) positive emotions 

completely mediated the relationship between supervisor support and work engagement.   

Findings support the broaden-and-build theory’s hypotheses that positive 

emotions enhance adaptive coping strategies and fuel resilience.  The data also 

demonstrated that resilience protected postdocs from experiencing heightened levels of 

trait anxiety and depressive symptoms by diminishing their relationships with stress.  One 

strategy to optimize health would be to increase opportunities for postdocs to experience 

positive emotions, which would subsequently spark the upward spiral toward improved 

coping, greater resilience, and reduced stress, anxiety, and depression.  To promote work 

engagement, it is important for supervisors to not only be mindful of assigning 

meaningful work to their employees (or help employees find meaning in their work), but 

supervisors should also be a supportive leader within a positive workplace environment. 
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Chapter 1: Introduction 

Previous research has revealed strong connections between stress and health, and 

ongoing studies continue to validate the growing evidence pointing that stress is a 

contributing factor to the development of many debilitating psychological problems such 

as anxiety disorders and depression (Insel & Roth, 2012; Nielsen, Kristensen, Schnohr, & 

Grønbæk, 2008).  Depending on how individuals cope (i.e., using adaptive or 

maladaptive coping strategies), the harmful effects of stress can either be attenuated or 

exacerbated, leading to improved or worsened outcomes (Brown, Westbrook, & 

Challagalla, 2005; Meyer, 2001).  Recent works in the field of positive psychology have 

demonstrated that emotions—particularly positive emotions such as love, gratitude, joy, 

and hope—play a critical role in fostering and optimizing individual well-being by 

promoting the use of adaptive coping strategies amidst adversity, and subsequently 

reducing or even reversing the deleterious effects of stress (Cohn & Fredrickson, 2009; 

Folkman, 2008; Fredrickson, 2000; Tugade, Fredrickson, & Feldman Barrett, 2004).   

According to the broaden-and-build theory of positive emotions, positive 

emotions have the ability to broaden one’s thought-action repertoire during times of 

stress (Fredrickson, 2001; Fredrickson & Branigan, 2005).  In other words, the 

experience of positive emotions effectually expands one’s cognizance of the many 

possible reactions, responses, and solutions that one can apply towards a present stressor.  

This widened perspective, in turn, allows individuals to identify, select, and utilize more 

effective stress management strategies, and thus enhances their likelihood to successfully 
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adapt against adversity.  Furthermore, the broadened cognition and triumph against 

adversity consequently build one’s arsenal of personal resources against future stressors 

(i.e., as the saying goes, “that which does not kill us makes us stronger”).  In sum, the 

broadening and building effects of positive emotions aid in the management of stress and 

the development of individual resilience (i.e., one’s ability to recover or bounce back 

from stressful events).  Fredrickson and Losada have also discovered the positivity ratio 

criteria which have the ability to predict individual quality of life as well as 

organizational success; according to their work, as calculated by the ratio of experienced 

positive-to-negative emotions, those who reported a ratio of <1.0 were considered 

depressed, 1.0 to 2.9 were languishing, and >2.9 were flourishing (2005). 

Additionally, studies guided by this theory have demonstrated that positive 

emotions not only have the power to enhance human strengths, but also have the 

capability to reverse the lingering aftereffects of stress (Fredrickson, Mancuso, Branigan, 

& Tugade, 2000; Gloria, Faulk, & Steinhardt, 2012).  Furthermore, emerging research in 

positive psychology has exhibited alternative effects showing that the beneficial 

properties of positive emotions are not only limited to directly bolstering personal 

resources and resilience, or directly attenuating the aftermath of stress; recent evidence 

suggests that positive emotions also protect individuals against stress by interacting with 

or moderating the harmful effects of stress on health (Faulk, Gloria, Steinhardt, & Cance, 

2012; Ong, Bergeman, Bisconti, & Wallace, 2006).   

The beneficial effects of positive emotions also apply to larger levels beyond that 

of the individual.  There is increasing interest in research to better understand the 
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implications of positive emotions toward groups of individuals or organizations.  

Particularly in the work environment, studies have shown that positive emotions can 

promote individual and organizational satisfaction, productivity, and well-being (Avey, 

Wernsing, & Luthans, 2008; Fredrickson, 2003; Wright, Cropanzano, & Bonett, 2007).  

Researchers have been especially interested in examining employee work engagement 

because of its substantial contribution toward organizational success (Schaufeli, Bakker, 

& Salanova, 2006; Simpson, 2009).  Previous studies found that the strongest 

contributors to work engagement were work meaningfulness and supervisor support 

(Kahn, 1990; May, Gilson, & Harter, 2004; Saks, 2006); however, no studies to date were 

found to have examined and compared the contributions of stress and positive emotions 

on work engagement, relative to the effects of work meaningfulness and supervisor 

relations.  Considering that stress and positive emotions have been correlated with the 

burnout syndrome (Gloria et al., 2012), and burnout is viewed as the antipode of 

engagement (Schaufeli et al., 2006), stress and positive emotions are expected to be 

related to work engagement. 

Of particular interest to this dissertation project is the population of postdoctoral 

research fellows (postdocs).  Postdocs, ironically, are an overlooked and understudied 

population.  Reports indicated that postdocs are constantly exposed to high levels of 

chronic stress (Smaglik, 2006; Small, 2012).  Often characterized as neither a faculty nor 

a student, postdocs tend to fall in the cracks and consequently receive neither the 

recognition nor the benefits that they feel is deserved (Aschwanden, 2006; Smaglik, 

2006).  They often express feelings of fear, uncertainty, pressure, and lack of security due 
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to the impermanence of their employment, high work expectations, as well as the extreme 

competitiveness of the job market (Davis, 2009; Kaplan, 2012; Woolston, 2002).  

Considering these points, is it not surprising that postdocs describe their work and life as 

extremely stressful, and often filled with feelings of anxiety and depression.   

PURPOSE AND HYPOTHESES 

Guided by the broaden-and-build theory of positive emotions, this dissertation 

project conducted three studies to explore and examine the multidimensional effects of 

positive emotions on stress, coping strategies, resilience, trait anxiety, depressive 

symptoms, and work engagement, using a sample of postdocs from a large research 

institution. 

Study I: Positive Emotions Enhance Coping, Fuel Resilience, and Protect 

Individuals Against the Harmful Effects of Stress: Implications of the Broaden-and-

Build Theory 

The purpose of the present study was to examine if (a) positive emotions fueled 

resilience; (b) coping strategies mediated the link between positive emotions and 

resilience; and (c) resilience moderated the influence of stress on trait anxiety and 

depressive symptoms (i.e., as levels of stress increase, individuals with higher scores of 

resilience will report lower levels of trait anxiety or depressive symptoms as compared to 

those with lower resilience). 

In the mediation analysis, it was hypothesized that (a) positive emotions would 

have a positive direct effect on adaptive coping strategies, (b) positive emotions would 
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have a negative direct effect on  maladaptive coping strategies, (c) positive emotions 

would have a positive direct effect on resilience, (d) adaptive coping strategies would 

have a positive direct effect on resilience, (e) maladaptive coping strategies would have a 

negative direct effect on resilience, and (f) adaptive and maladaptive coping strategies 

would mediate the relationship between positive emotions and resilience.  It was also 

hypothesized that (g) the indirect effect through adaptive coping strategies would be 

stronger than through maladaptive coping strategies. 

As for the moderation analysis, it was hypothesized that (a) stress would have a 

positive direct effect on trait anxiety and depressive symptoms, (b) resilience would have 

a negative direct effect on trait anxiety and depressive symptoms, and (c) resilience 

would interact with stress in such a manner that resilience would moderate the effect of 

stress on trait anxiety and depressive symptoms. 

Study II: Flourishing, Languishing, and Depressed Postdoctoral Fellows: 

Differences in Stress, Trait Anxiety, and Depressive Symptoms 

Based on the positivity ratio criteria, the purpose of the present study was to 

examine if groups of flourishing, languishing, and depressed postdocs would significantly 

differ from each other in scores of stress, trait anxiety, and depressive symptoms.  It was 

hypothesized that (a) flourishing individuals would report the lowest levels of stress, trait 

anxiety, and depressive symptoms; (b) depressed individuals would report the highest 

levels of stress, trait anxiety, and depressive symptoms; and (c) languishing individuals 

would report scores in between the flourishing and depressed groups. 
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Study III: Determinants of Work Engagement among Postdoctoral Fellows: The 

Impacts of Work Meaningfulness, Supervisor Support, Stress, and Positive 

Emotions 

The purpose of the present study was to (a) investigate if stress and positive 

emotions would significantly account for variance in work engagement, over and above 

what has been explained by known predictors (viz., work meaningfulness and supervisor 

support) as well as a variety of demographic covariates; (b) examine how much variance 

in work engagement can be explained altogether by work meaningfulness, supervisor 

support, stress, and positive emotions; (c) determine how much unique variance is 

explained by each independent variable; and (d) compare the strengths of the independent 

variables and identify the strongest determinants of work engagement among postdocs.  It 

was hypothesized that (a) stress would have a negative association with work 

engagement, (b) positive emotions would have a positive effect on work engagement, (c) 

work meaningfulness would have a positive effect on work engagement, and (d) 

supervisor support would have a positive effect on work engagement. 

SIGNIFICANCE 

Results from this study will serve to either confirm or disconfirm the utility of the 

broaden-and-build theory of positive emotions toward a novel population that is highly 

stressed, underserved, and often overlooked in research.  This research will explore if 

positive emotions—as demonstrated in previous research using other populations—can 

promote personal resilience and protect postdocs from experiencing harmful levels of 
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anxiety and depression.  Further, this study will provide insight regarding how employers 

can enhance work engagement among postdocs by identifying the potential factors that 

fuel employee engagement at the workplace. 

DELIMITATIONS 

The present study used cross-sectional and self-report data from a sample of 

postdocs representing a variety of demographic profiles.  The participants were recruited 

from a pool of postdocs who were employed at a large research university in the state of 

Texas during the spring of 2012.  There were no exclusion criteria; thus, all postdoctoral 

fellows across the university—from all colleges and departments—were allowed to 

participate regardless of age, gender, marital status, race/ethnicity, or country of origin.  

However, due to this localized participant sampling, results and implications may not be 

generalizable to postdocs from other institutions or locations as well as those from other 

time periods.    

DEFINITION OF TERMS 

Mediating Effect 

This suggests that the effect of an independent variable on a dependent variable is 

accounted for—partially or completely—by another variable.  For instance, the effect of 

stress on depression may be mediated by burnout, in such a way that depression is 

predicted by burnout, and burnout is predicted by stress (i.e., stressburnout 
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depression).  This effect is determined by examining the direct and indirect effects among 

the three variables. 

Figure 1.  Conceptual model of M acting as a mediating variable in the relationship 

between X and Y (Earp & Ennett, 1991; Masten, Cutuli, Herbers, & Reed, 

2009; Preacher & Hayes, 2004, 2008) 

 

Note: This illustrates that X exerts an indirect effect on Y through M. 

 

Moderating Effect 

(Also referred to as modifying, buffering, or protective effect.)  This effect is 

indicative of a statistical interaction between two variables, such that the magnitude of 

the effect of an independent variable on a dependent variable is influenced by another 

independent variable.  For example, if the impact of stress on health decreases as 

individual positivity increases, or vice versa, this suggests that positivity has a 

moderating effect on the relationship between stress and health.  A moderating effect is 

tested by regressing the dependent variable on the interaction term of the two 

independent variables. 

X Y 

M 
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Figure 2.  Conceptual model of M acting as a moderating variable in the relationship 

between X and Y (Earp & Ennett, 1991; Fergus & Zimmerman, 2005; Frazier, 

Tix, & Barron, 2004; Masten et al., 2009) 

 
Note: This illustrates that the presence of M either magnifies or weakens the relationship 

between X and Y. 

Promotive Effect 

This effect represents a direct relationship (or a main effect) between a beneficial 

factor and an outcome variable, and promotive effects oppose the influence of risk factors 

on the outcome.  For example, stress may have a direct positive relationship with 

depression (i.e., higher stress is linked with higher depression), in contrast to social 

support which may have a direct negative relationship with depression (i.e., higher social 

support is related to lower depression).  Such beneficial factors that oppose the effects of 

risk factors and thus lead to improved outcomes are referred to as assets (Masten et al., 

2009), compensatory factors (Fergus & Zimmerman, 2005), resources (Conrad & 

Hammen, 1993), or promotive factors (Luszczynska & Cieslak, 2005).  Because the 

effects of promotive factors may alleviate the deleterious influences of risk factors—

described by some as an antidote-like effect (Fredrickson et al., 2000)—the term 

“promotive effect” is also synonymous to what other researchers refer to as the “additive 

X Y 

M 
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effect” (Masten et al., 2009), “compensatory effect” (Fergus & Zimmerman, 2005), or 

“undoing effect” (Fredrickson et al., 2000). 

Figure 3.  Conceptual model of the direct effects of promotive and risk factors on the 

outcome variable (Fergus & Zimmerman, 2005; Masten et al., 2009) 

 

Protective Effect 

See definition for Moderating Effect.  A protective effect occurs when a beneficial 

factor weakens the relationship between a risk factor and an outcome (Fergus & 

Zimmerman, 2005; Masten et al., 2009). 

  

Risk  

Factor 

Outcome 

Promotive 

Factor 
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Chapter 2: Literature Review 

STRESS 

Whether physically experienced or psychologically perceived, stress is an 

inevitable and unavoidable aspect of life.  In some cases, stress may be considered as a 

positive essence of life which enables individuals to feel more excited about new 

challenges or more energized to effectively deal with adversity.  However, stress can also 

be appraised as harmful and threatening to one’s health and well-being (Chrousos, 2009; 

Newbury-Birch & Kamali, 2001).  Growing research in the study of stress is raising 

concerns as it becomes more evident that stress can have serious deleterious effects on 

health and on multiple dimensions of wellness: psychological, emotional, social, and 

physical (Insel & Roth, 2012; Murphy & Archer Jr., 1996).   

Stress is experienced when certain events are appraised as taxing to one’s 

available resources and when undesirable situations seemingly overwhelm an 

individual’s ability to cope (Lazarus & Folkman, 1984); other researchers described that 

stress occurs when one’s sense of balance or homeostasis is disrupted or compromised 

(Carver, 1998; Chrousos, 2009; Connor & Davidson, 2003; O'Leary & Ickovics, 1995).  

These thought processes and feelings of threat to well-being, in turn, result in the 

activation of the psychophysiological reaction to stress that is commonly referred to as 

the fight-or-flight response (Folkman, 2008; Garland et al., 2010; Howard, 2006).  This 

response is characterized by heightened levels of cardiovascular and neuroendocrine 

reaction—such as increased heart rate, blood pressure, respiration, and cortisol—which 
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optimizes one’s energy potential and aids in the fight against adversity or flight from 

harm (von Dawans, Fischbacher, Kirschbaum, Fehr, & Heinrichs, 2012).   

In the short-term, these responses can be beneficial toward acute and transient 

stressors (Fredrickson, 2009a).  However, if these psychophysiological reactions are 

triggered frequently or continue over a long period of time, this heightened and enduring 

state of stress beyond homeostasis can dramatically increase one’s risks for a number of 

health problems including cardiovascular disease (Gun Kang et al., 2005; Iso et al., 2002; 

Jood, Redfors, Rosengren, Blomstrand, & Jern, 2009; Kivimaki et al., 2002; Kok, 

Catalino, & Fredrickson, 2008), obesity (Dallman et al., 2003; de Luca & Olefsky, 2006), 

diabetes (Lloyd, Smith, & Weinger, 2005; Wellen, Hotamisligil, xF, & khan, 2005), 

immune disease (Kemeny & Schedlowski, 2007), burnout (Lloyd, King, & Chenoweth, 

2002; Steinhardt, Smith Jaggars, Faulk, & Gloria, 2011), anxiety (Kleppa, Sanne, & Tell, 

2008; Melchior et al., 2007), and depression (Markou & Cryan, 2012; Nielsen et al., 

2008; Steinhardt et al., 2011).   

Additionally, stress was found to have strong negative correlations with happiness 

and life satisfaction (Schiffrin & Nelson, 2010).  Psychological stress affects not only 

satisfaction with life, but it was also documented to have a strong impact on one’s job 

satisfaction (Newbury-Birch & Kamali, 2001) as well as on students’ academic 

performance (Murphy & Archer Jr., 1996).  The damaging effects of stress also goes 

beyond the individual, and can substantially harm interpersonal relationships and marital 

cohesion (Robinson, Flowers, & Carroll, 2001).  In a study involving military personnel, 

the data revealed that stress was a strong predictor of substance use, especially among 
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men (Bray, Fairbank, & Marsden, 1999).  Lastly, a 22-year prospective cohort study 

found that perceived psychological stress was associated with total and cause-specific 

mortality; results of the study revealed that higher levels of stress were related to higher 

all-cause mortality, doubled the risk of death from respiratory diseases, threefold higher 

mortality due to external causes (e.g., accidents, assault), and six times greater risk of 

death from committing suicide (Nielsen et al., 2008). 

In addition, researchers revealed a strong positive correlation between stress and 

anxiety, such that higher levels of stress were related to higher levels of anxiety 

(Newbury-Birch & Kamali, 2001).  In support of this notion, another study showed that 

work stress contributed to the development of anxiety and depression (Melchior et al., 

2007).     

ANXIETY 

Anxiety is conceptualized in two ways: state anxiety and trait anxiety 

(Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983).  State anxiety is described as an 

unpleasant emotional state or condition, such as feeling nervous or worried about a 

particular stimulus (e.g., upcoming public speaking task).  It is often transitory, which 

comes and goes with the stressors, but can span over longer periods of time if the 

triggering conditions persist.  On the other hand, trait anxiety refers to stable individual 

differences between people with regard to their tendency to perceive and appraise 

stressors as threatening or dangerous (Van Dam, Gros, Earleywine, & Antony, 2011).  

Trait anxiety is an individual’s disposition to respond to stressful situations with varying 
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degrees of state anxiety.  Those with higher levels of trait anxiety are more likely to 

respond to stressful situations with higher intensities of state anxiety reactions (e.g., 

feelings of tension, apprehension, and nervousness).  Regardless of the actual danger of 

the stressful circumstance, the individual’s perception of threat may have a greater 

influence on the experienced anxiety state (Spielberger, Gorsuch, Jacobs, Lushene, & 

Vagg, 1968, 1977; Spielberger et al., 1983).   

 It is estimated that approximately 40 million American adults are affected by 

anxiety disorders each year (Kessler, Chiu, Demler, & Walters, 2005).  Anxiety disorders 

include obsessive-compulsive disorder, phobias, generalized anxiety disorder, post-

traumatic stress disorder, and panic disorder (National Institute of Mental Health, 2013).  

Total healthcare costs related to anxiety disorders were estimated to be over $42 billion 

per year (Greenberg et al., 1999).  Anxiety, like stress, can significantly contribute to the 

development of many health problems, disability, morbidity, and mortality (Balon, 2006).  

For instance, researchers found strong correlations between anxiety and asthma (Thoren 

& Petermann, 2000), cardiac disorders, hypertension, gastrointestinal problems, and 

genitourinary disorders (Härter, Conway, & Merikangas, 2003).  Also, individuals with 

high levels of anxiety and stress were found to suffer from migraine attacks more 

frequently and for longer periods of time (Wacogne, Lacoste, Guillibert, Hugues, & Le 

Jeunne, 2003).  Studies revealed strong associations between stress and anxiety, and their 

results indicated that those who experienced higher stress and anxiety reported 

substantially lower satisfaction at work (Newbury-Birch & Kamali, 2001) and had greater 
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susceptibility to physical and psychological illnesses (Rawson, Bloomer, & Kendall, 

1994).   

A consistent pattern in multiple studies is the comorbidity of anxiety and 

depression.  Researchers consistently find that individuals who are suffering from anxiety 

are also likely to be affected by depressive symptoms (Barbee, 1998; Hale III, 

Raaijmakers, Muris, Van Hoof, & Meeus, 2009; Kleppa et al., 2008; Webinar, 

Roundtable, & Part, 2005; Wheatley, 1997).   

DEPRESSIVE SYMPTOMS 

Studies have shown that stress and anxiety are among the strongest factors behind 

the precipitation of depressive symptoms (Van Praag, 2005; Wheatley, 1997).  When 

someone is exposed to long durations of stress, depression may develop unnoticed under 

the guise of anxiety symptoms.  Furthermore, those who suffer from depression tend to 

also have a diminished ability to cope with stress, and hence a vicious cycle ensues 

involving the reciprocal aggravation of stress, anxiety, and depression (Wheatley, 1997).  

Depression can be a debilitating psychological disorder that can severely impair both 

mental as well as physical functioning (Paschalides et al., 2004). 

According to the Centers for Disease Control and Prevention (CDC), nearly 10% 

of US Americans suffer from depression (2010).  It is estimated that approximately 1 in 5 

Americans have experienced some type of mental illness, and depression was reported to 

be the most prevalent mental health problem among adults 55 years or older (CDC, 

2011).  In terms of financial burden, national healthcare costs related to mental health 
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services exceeded $100 million in 2003 (National Center for Health Statistics, 2007); and 

according to a study, depressed patients had higher healthcare expenses and paid nearly 

twice as much as individuals who were not depressed (Simon, VonKorff, & Barlow, 

1995).  Those who experience chronic levels of depressive symptoms have greater risk of 

developing sleeping disorders (Wheatley, 1993), and other chronic ailments such as 

arthritis, asthma, cardiovascular disease, cancer, diabetes, and obesity (CDC, 2010).  

Depression has also been linked with increased work absenteeism, disability, and 

diminished productivity (Stewart, Ricci, Chee, Hahn, & Morganstein, 2003).  In addition, 

depression was found to be as harmful to health as smoking tobacco (Mykletun et al., 

2009), and the risk of mortality from unnatural causes is especially higher for those 

experiencing major depression (Harris & Barraclough, 1998).  A meta-analysis also 

revealed that depressed individuals were over three times less likely to comply with 

prescriptions and medical treatment (DiMatteo, Lepper, & Croghan, 2000). 

COPING: ADAPTIVE AND MALADAPTIVE 

How individuals deal with stress can be the determining factor between a good or 

a bad outcome.  Maladaptive coping strategies can exacerbate stress, anxiety, and 

depression; however, adaptive coping strategies effectively deal with the stressor and thus 

prevent the development of anxiety disorders and depression (Brown et al., 2005).  

Adaptive coping strategies are stress management techniques that are generally effective 

in improving the stress-coping adaptational outcome (Lazarus, 1993), and these strategies 

include six dimensions: active coping, planning, positive reframing, acceptance, 
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emotional support, and instrumental support (Carver, 1997).  Active coping refers to 

one’s engagement toward dealing with the present stressor; planning is characterized by 

an individual’s attempt to prepare the steps necessary to successfully manage stress; 

positive reframing describes someone’s ability to find good meanings even under bad 

situations; acceptance refers to an individual’s ability to receive and embrace the reality 

of any given situation; emotional support is defined as the degree of psychosocial support 

that one can call upon during times of stress; and instrumental support is characterized by 

the resources one can use toward the management of stress.   

In contrast, self-distraction, denial, venting, substance use, behavioral 

disengagement, and self-blame are the dimensions of maladaptive strategies that 

generally lead to ineffective stress management which results in unchanged or poorer 

outcomes (Brown et al., 2005; Carver, 1997).  Self-distraction refers to someone’s 

tendency to avoid confrontation with the stressor; denial can be understood as the 

opposite of acceptance, and allowing oneself to believe that the stressor does not exist; 

venting refers to inappropriate expressions of negative feelings to others; substance use is 

defined as an individual’s intake of psychoactive drugs or alcohol; behavioral 

disengagement is characterized by someone’s inactivity and lack of desire to tackle the 

stressor; and self-blame refers to the inappropriate and self-destructive criticism of 

oneself.  

Differences in how individuals use coping strategies have been associated with 

overall health and well-being (Lazarus & Folkman, 1984).  Coping behavior has been 

shown to moderate the effects of stress, such that individuals with greater coping 
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resources—or who use more adaptive coping strategies—recorded having weaker 

associations between stress and illness, as compared to those with poorer coping 

resources (Eriksen, Olff, Murison, & Ursin, 1999; Rawson et al., 1994).  Researchers 

continue to find that those who use adaptive coping had greater physical and mental 

health (Duangdao & Roesch, 2008; Moskowitz, Hult, Bussolari, & Acree, 2009), whereas 

greater utility of maladaptive strategies has been associated with undesirable 

consequences such as exacerbated stress, anxiety, depression, and reduced physical 

health (Roesch et al., 2005; Zeidner & Saklofske, 1996). 

THE BROADEN-AND-BUILD THEORY OF POSITIVE EMOTIONS 

Broadening and Building Effects 

Evidence suggests that coping strategies may be associated with emotionality.  

Researchers found that maladaptive coping strategies (e.g., venting) were related to the 

individual’s negative emotions (Brown et al., 2005); on the other hand, adaptive coping 

strategies (e.g., positive reframing) were associated with positive emotions (Fredrickson 

& Joiner, 2002).  Fredrickson’s broaden-and-build theory of positive emotions suggests 

that positive emotions broaden an individual’s mindset and worldview, which 

consequently promotes their desire to approach novel experiences and engage with new 

opportunities (Fredrickson, 2005).  These series of positive events then foster the building 

of the individual’s personal resources, such as adaptive coping strategies, which bolsters 

one’s abilities to face adversity, grow, and thrive (see Figure 4).  As Fredrickson (2004) 

described it best, 
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“Positive emotions broaden an individual’s momentary thought-action repertoire: 

joy sparks the urge to play, interest sparks the urge to explore, contentment sparks 

the urge to savour and integrate, and love sparks a recurring cycle of each of these 

urges within safe, close relationships… by broadening an individual’s momentary 

thought-action repertoire—whether through play, exploration or similar 

activities—positive emotions promote discovery of novel and creative actions, 

ideas and social bonds, which in turn build that individual’s personal resources; 

ranging from physical and intellectual resources, to social and psychological 

resources… that can be drawn on later to improve the odds of successful coping 

and survival” (p. 1367). 

This theory can be viewed as the antithesis to the “fight or flight” response which, 

in contrast, focuses an individual’s mindset and thought-pattern in order to allow them to 

make hasty decisions to either attack or avoid adversity.  This evolutionary inheritance 

can be important particularly during stressful situations that mandate immediate action 

(i.e., when the individual does not have time to brainstorm options but instead needs to 

quickly and decisively deal with stressful situations to ensure immediate success or 

survival).  With that said, while the fight-of-flight response served a critical purpose in 

history, it may not be as useful in the present times, and growing evidence suggests that 

this psycho-physiological response can be detrimental to health, especially among 

individuals who suffer from chronic stress (Curtis & O'Keefe, 2002).  Fredrickson and 

Branigan explained that the narrowed thought-action repertoires from negative emotions 

may be adaptive and beneficial during specific short-term stressors, but the wider 
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thought-action repertoire from positive emotions would be more adaptive and beneficial 

over the long-term (2005). 

Positive emotions, according to Fredrickson, not only indicate health and well-

being but they also promote continued wellness.  She further describes that the produced 

optimal functioning is not only available at the present moment of experience, but that 

the beneficial outcomes reaped from experiencing positive emotions also provide long-

term benefits (Fredrickson, 1998, 2001).  Even during stressful situations when the mind 

and body may automatically evoke the narrowing of the mindset, she argues that 

individuals with broadened thought-action repertoires are already better equipped to 

effectively tackle the stressor because such individuals with broadened mindsets have 

built reserves of personal resources (Fredrickson, 2004).   

When individuals experience positive emotions, they are more likely to engage in 

“playful” activities that build physical resources which also foster inter-personal 

interactions and bonds that build social resources; playing also promotes creative 

thinking and nourishes brain development that builds knowledge and intellect.  The 

accompanying feelings of enjoyment from these pleasant experiences further prompt 

positive feelings such as happiness, contentment, and love, which further enable 

continued health-promoting behavior.  Moreover, the personal resources built from these 

experiences remain beyond the moment of the positive-emotion inducing experience; this 

built resource can be used at another time even during difficult or negative emotional 

states—perhaps to positively turn negative emotions (Brown & Vaughan, 2009; 

Fredrickson, 2000, 2004).  For instance, after individuals gain social support from having 
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positive interactions with peers, they can then summon this newfound support network to 

provide assistance during trying times, and thus increase their likelihood to overcome the 

adversity.  The broaden-and-build theory of positive emotions, in summary, posits that 

having positive emotions can trigger a sort of “ripple effect” which starts with the fueling 

of one’s desire to approach and engage in novel experiences—physically, emotionally, 

socially, mentally—resulting into personal as well as interpersonal growth, and ultimately 

strengthening one’s personal arsenal to effectively cope, grow, and thrive (Tugade & 

Fredrickson, 2004). 

  Recently, researchers tested the build hypothesis by having individuals practice 

loving-kindness meditation exercises, and they found that participants reported continued 

increases in experiences of positive emotions over time between pre- and post-

intervention.  Moreover, they also reported increases in a variety of personal resources 

such as mindfulness, sense of purpose, and social support, as well as decreases in illness 

symptoms.  Consequently, the accumulation of personal resources was accompanied by 

increased levels of life satisfaction and decreased reports in depressive symptoms 

(Fredrickson, Cohn, Coffey, Pek, & Finkel, 2008).  The authors conceptualized that the 

loving-kindness meditation directly predicted the increase in positive emotions, which 

then directly predicted the increase in personal resources, which ultimately directly 

predicted the increase in life satisfaction.  Resilience research among college students 

before and after the September 11, 2001 terrorist attack adds support in the mediating 

properties of positive emotions, when researchers found that positive emotions mediated 
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the relationship between personal resilience factors and subsequent depression or growth 

(Fredrickson, Tugade, Waugh, & Larkin, 2003). 

Figure 4.  Conceptual model of the broaden-and-build theory of positive emotions (Cohn 

& Fredrickson, 2009) 

 

Undoing Effect 

In addition to the broadening and building effects of positive emotions, recent 

studies have also found that positive emotions may have the ability to also undo the 

aftereffects of negative emotions, as suggested by the evidence of positive emotion’s 

direct effect on health and well-being.  To test this hypothesis, participants were first 

exposed to fear-eliciting films in order to induce a negative response which was 

measured by cardiovascular activity as well as self-rated responses on the intensity of 

positive/negative emotions during the viewing of the film.  Afterwards, the participants 
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were then exposed to positive, neutral, or negative films, and similar measures were 

recorded to examine which of the participants would most quickly recover to baseline 

cardiovascular activity as measured prior to exposure to the fear-eliciting film.  ANOVA 

results found that those who watched the positive film more quickly returned to baseline 

cardiovascular activity than the neutral or negative group (see Figure 5) (Fredrickson & 

Levenson, 1998).     

Figure 5.  Conceptual model of the undoing effect of positive emotions (see Figure 3 for 

an alternate model representation) 

 

Buffering Effect 

A novel concept that is recently emerging from the literature is the moderating or 

buffering effect of positive emotions on the relationship between stress and health.  For 

example, researchers found that positive emotions diminished the influence of stress on 

depressive symptoms in a sample of military spouses.  In other words, depressive 
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symptoms increased with the rise in levels of stress, but spouses with higher levels of 

positive emotions exhibited fewer depressive symptoms than those with lower positive 

emotions (Faulk, Gloria, Steinhardt, et al., 2012).  In addition, another study found that 

daily exposure to positive emotions moderated the effect of stress on future negative 

affectivity; as stress increased, future negative affectivity was also expected to increase, 

but individuals with higher levels of positive emotions reported a reduced slope as 

compared to those with lower levels of positive emotions (Ong et al., 2006).  Therefore, 

these studies suggest that positive emotions not only directly influence health and illness, 

but they may also interact with other factors to either strengthen or weaken their actual 

effects (see Figure 6). 

Figure 6.  Conceptual model of the buffering effect of positive emotions (see Figure 2 

for an alternate model representation) 
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Positivity Ratio 

Just like how water turns to ice at 0º Celsius, researchers have found such a 

tipping point with respect to a person’s well-being.  Experiencing positive emotions at a 

ratio greater than 2.9 with negative emotions is believed to be the tipping point between 

human languishing and flourishing (Fredrickson & Losada, 2005).  According to 

research, individuals who report having positivity ratios greater than 2.9 demonstrate 

greater resilience to adversity, are more successful at work, and flourish in life; those 

with a ratio from 1.0 to 2.9 are considered languishing, and characterized by individuals 

who feel “stuck in a rut” and stagnate in life; lastly, those with a ratio below 1.0 are 

classified as depressed, and are described as those with a diminished quality of life and 

likely to be clinically depressed (Fredrickson, 2009a; Schwartz et al., 2002).     

The positivity ratio has been associated with well-being (Diener, 2000; 

Kahneman, Diener, & Schwarz, 1999), such that higher positivity ratios represent greater 

human flourishing, characterized by resilience and growth (Fredrickson & Losada, 2005). 

For example, positivity demonstrated a direct effect on improved psychological 

functioning (Nelson & Knight, 2010), effectiveness of novice teachers placed in under-

resourced public schools (Duckworth, Quinn, & Seligman, 2009), adaptive coping among 

military spouses and public school teachers (Faulk, Gloria, & Steinhardt, 2012), and 

physiological health (Fredrickson & Levenson, 1998). 
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RESILIENCE 

Since the introduction of resilience research in the last few decades, the rapid 

growth in the field produced a variety of definitions and measures which resulted in 

disagreements among researchers as well as confusion and misuse of the term 

“resilience” (Kaplan, 1999; Kaufman, Cook, Arny, Jones, & Pittinsky, 2008; Luthar, 

Cicchetti, & Becker, 2000; Ungar, 2004).  In earlier research, individuals who emerged 

positively from negative experiences were labeled as “invulnerable” (Anthony & Cohler, 

1987; Seifer & Sameroff, 1987).  However, others have considered the concept of 

invulnerability to be potentially misleading due to its implication that an invulnerable 

person is unaffected by—or remains immune to—adversity (Luthar et al., 2000; Ungar, 

2004).  Recent studies suggest, in contrast, that those who emerge positively from 

adversity are actually affected by the impact of stress, and that their ability or inability to 

cope with stressors was relative, contextual, and impermanent; for instance, at the onset 

of the stressor, individuals who ultimately adapt to stressful experiences reported 

reductions in well-being before recovering back to baseline or, in other cases, growing to 

even higher levels of well-being (Fergus & Zimmerman, 2005).  In addition, it was also 

found that resilience is a dynamic process that changes over time (McGloin & Widom, 

2001).  Due to the controversy and limited evidence that support the implications of 

invulnerability, researchers began to instead use the term “resilience,” which better 

portrayed the relative characteristics of the concept (Luthar et al., 2000). 

Similar to “invulnerability,” the concept of “resilience” is also controversial.  In 

broader terms, there is a general consensus among researchers in defining resilience as an 
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individual’s adaptation from stressful experiences in which desirable outcomes are 

achieved, particularly when undesirable outcomes are expected (Fergus & Zimmerman, 

2005; Kaplan, 1999; Masten, 2001; Prince-Embury & Courville, 2008; Rutter, 2006).  

However, depending on the field and scope of research, how resilience is further defined 

and operationalized vary widely, which consequently adds to the complexity and disarray 

of how resilience-related constructs (i.e., risk factors, resource factors, protective factors, 

and outcomes) are defined (Kaplan, 1999; Ungar, 2004). 

In literature, the terms “resilience” and “resiliency” have been interchangeably 

used as though they were similar (Benard, 1991; Kaufman et al., 2008; Rauh, 1989); 

however, many argue that they are not.  According to a number of authors, “resilience” 

represents the dynamic developmental process explicating one’s interactions with self 

and the environment in order to achieve or maintain desirable outcomes in the face of 

adversity.  In contrast, “resiliency” refers to stable individual characteristics or 

personality traits (e.g., resourcefulness, hardiness, optimism) which could also play a part 

in the process of resilience in promoting positive outcomes (Luthar et al., 2000; Masten, 

1994). 

Another disagreement among researchers is whether resilience is defined as the 

outcome or the factor(s) influencing the outcome.  Kaplan (1999) discussed that the 

determinant of resilience—as either the outcome or the influence of the outcome—

depends on the researcher’s question of interest.  For instance, he explained how some 

scope of research focuses on the maintenance of adaptive functioning during stressful 

situations, thus indicating the researcher’s conceptualization of resilience as an outcome; 
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but in contrast, researchers may instead examine constructs that influence the relationship 

between risk and outcome, such as the personal characteristic “hardiness” which was 

shown to have a moderating effect on the impact of stress on well-being (Hystad, Eid, 

Laberg, & Johnsen, 2009).  Whether resilience is operationalized as an outcome or cause 

of the outcome, there continues to be variations in how the concept is further defined, 

which is also determined by the scope and question of research.  Scientists have 

examined resilience from a number of perspectives including academic, social, 

emotional, psychological, physiological, and behavioral domains.  Criteria for the 

concept of resilience (e.g., categorizing desirable from undesirable outcomes) have also 

been questioned and vary depending on the research methodology.  Examples of 

desirable outcomes include individuals who relatively fare better than their counterpart, 

function greater than expected, recover from traumatic events, or show growth from 

stressful experiences (Condly, 2006; Kaplan, 1999).  Some measures of resilience have 

received criticisms regarding the subjectivity of their criteria, such that the determination 

of desirable versus undesirable outcomes was guided by socio-cultural norms and 

expectations (Ungar, 2008; Ungar et al., 2008); therefore, sensitivity to cultural 

differences (e.g., age, gender, family dynamic, race/ethnicity, socioeconomic status) must 

be carefully considered before generalizing findings from one population to another. 

For the purposes of this dissertation project, resilience was defined simply as 

“one’s ability to bounce back or recover from stress” (Smith et al., 2008).  Resilience and 

one’s ability to effectively return to homeostasis, especially if stress is recurrent, can 

determine subsequent wellness or illness.  As discussed earlier, positive emotions have 
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been shown to build resilience through a variety of means including the promotion of 

adaptive coping strategies (Folkman & Moskowitz, 2000; Tugade & Fredrickson, 2007).  

Studies have also suggested that resilience has the ability to moderate the relationship 

between stress and depression (Pinquart, 2009; Wingo et al., 2010).  However, the 

recently developed Brief Resilience Scale (BRS; Smith et al., 2008) has not been 

thoroughly tested in the aforementioned contexts, and therefore this instrument and 

construct will be examined in the present study. 

WORK ENGAGEMENT 

Interest in understanding the determinants of employee work engagement has 

been growing as employers realize its strong relationship with employee productivity and 

the greater organizational success (Freeney & Tiernan, 2006; Kahn, 1990; Simpson, 

2009).  Researchers propose that work engagement is characterized by three dimensions; 

they are vigor, dedication, and absorption.  Vigor is described as the individual’s level of 

energy toward work, and their willingness to invest time and effort in their work despite 

challenging conditions; dedication is characterized by the individual’s degree of 

involvement, ownership, and pride over their work; and lastly, absorption refers to the 

extent of how engrossed an employee feels about their work, to the point where time 

seems to flow more quickly than expected (Bakker & Demerouti, 2008; Bakker, 

Schaufeli, Leiter, & Taris, 2008; Schaufeli et al., 2006).  Others have defined work 

engagement as that which can be defined as a positive affective-motivational state of 

fulfillment in employees (Freeney & Tiernan, 2006).  Employees who are more engaged 
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at work are also likely to be less stressed, more satisfied with their jobs, are more 

productive members of their organization, and are healthier overall (Saks, 2006; 

Schaufeli et al., 2006). 

 Researchers consider work engagement to be the antipode of the burnout 

syndrome, which is characterized by emotional exhaustion, depersonalization, and 

reduced personal accomplishment (González-Romá, Schaufeli, Bakker, & Lloret, 2006; 

Schaufeli et al., 2006; Schaufeli, Leiter, & Maslach, 2009).  Emotional exhaustion is 

characterized by feelings of fatigue or being drained of emotional and physical resources; 

depersonalization refers to one’s cynical and negative tendencies toward others; and 

reduced personal accomplishment is defined as self-perceptions of incompetence or lack 

of achievement (Maslach & Leiter, 2008; Maslach, Schaufeli, & Leiter, 2001).  Not only 

is burnout related to employee absenteeism and loss of productivity (Borritz, Rugulies, 

Christensen, Villadsen, & Kristensen, 2006; Nayeri, Negarandeh, Vaismoradi, Ahmadi, 

& Faghihzadeh, 2009), all of its three dimensions were also found to be associated with 

chronic stress and depressive symptoms (Steinhardt et al., 2011).  Additionally, in our 

previous work (2012), burnout was found to be strongly and negatively associated with 

positive emotions. 

 The strongest predictors of work engagement are work meaningfulness (r = .63) 

and supervisor support (r = .66; May et al., 2004; Renn & Vandenberg, 1995).  Work 

meaningfulness refers to the perceived value of work goal or purpose as it relates to an 

employee’s personal ideals and beliefs.  The absence of work meaning would leave 

employees feeling alienated and disengaged from their work (Aktouf, 1992).  Supervisor 
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support, on the other hand, is characterized by the amount and quality of support, 

encouragement, and respect that employees receive from their supervisors.  Employees 

with supportive supervisors felt safer and more secure at the workplace, and thus they 

were more engaged with their work (May et al., 2004). 

Given the bipolar properties of work engagement and burnout, and considering 

the aforementioned associations of stress and positive emotions toward burnout, it is 

expected that stress would have a negative relationship with work engagement while 

positive emotions would be positively associated with work engagement.  Although 

studies linking stress with burnout are in abundance (Iacovides, Fountoulakis, Kaprinis, 

& Kaprinis, 2003; Jamal & Baba, 2000; McManus, Keeling, & Paice, 2004; Steinhardt et 

al., 2011), there seems to be an absence in research directly relating stress to work 

engagement.  Furthermore, researchers have suggested that positive emotions may be 

related to engagement as a simple correlation (Bakker & Demerouti, 2008) or as a 

mediating construct between resources and engagement (Schaufeli, Bakker, & Van 

Rhenen, 2009); however, how positive emotions relate to work engagement in tandem 

with work meaningfulness and supervisor support has not been examined. 

POSTDOCTORAL FELLOWS 

The university postdoctoral research fellow population is ironically under 

researched and underserved.  It has been reported that the work and life conditions of 

postdocs are inundated by constant exposures to high levels of stress (Smaglik, 2006; 

Small, 2012) that stem from an array of stressors such as high expectations, productivity 
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demands, poorly standardized administrative procedures, and lack of supervisory support 

(Davis, 2009; Leshner, 2012).  Other stressors include the impermanence of their 

employment assignments, pressures to publish or perish, and the fierce competitiveness 

of the limited job market (i.e., low supply, high demand for ideal jobs such as tenure-

track professors/researchers) (Davis, 2009; Jump, 2011; Woolston, 2002).  Many 

postdocs, due to the stressfulness of their lifestyle, suffer from mental-health problems, 

but are unable to obtain medical care because their employment appointment often does 

not offer healthcare benefits (Smaglik, 2006).   

Often characterized as neither a faculty nor a student, postdocs tend to fall in the 

cracks and consequently receive neither the recognition nor the benefits that they feel is 

deserved (e.g., control over their work/funding, and health insurance for self and family) 

(Aschwanden, 2006; Smaglik, 2006).  Considering these points, is it not surprising that 

postdocs describe their work and life as extremely stressful, and often filled with feelings 

of anxiety and depression.  However, despite these grim reports, positive emotions might 

have the potential to help postdocs deal with their stressors as demonstrated by the 

aforementioned research.     
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Chapter 3: Sampling Methods 

This chapter discusses how the participants of the present study were recruited 

and how data were collected.  The sample’s demographic characteristics and descriptive 

statistics are also listed here in Tables 1 through 9.  The methods and information 

presented in this chapter apply to all three of the conducted studies, and each of these 

studies is furthermore discussed in chapters 4, 5, and 6. 

PARTICIPANTS & PROCEDURES 

Participants were recruited from a pool of postdoctoral fellows who were 

employed at a large research institution in Texas during February 2012.  The email 

addresses of potential participants (n = 523) were obtained from the institution’s human 

resources office (see Appendix A), and recruitment letters were sent via email to invite 

postdoctoral fellows to voluntarily participate in the online Qualtrics survey which 

required approximately 30 minutes to complete (see Appendices B, C, and D).  The 

sample selection method did not have exclusion criteria, except that participants must be 

currently employed under a postdoctoral fellowship appointment during the time of the 

data collection.  In order to enhance the response rate of the online survey, a variety of 

incentive prizes were offered (Deutskens, de Ruyter, Wetzels, & Oosterveld, 2004).  

Each participant was compensated with a $5 Starbucks gift card, a deck of inspirational 

quote cards ($2 value), and an Individual Feedback Profile document which provided a 

confidential report of the participant’s results as well as an anonymous summary of the 

sample’s aggregate results (see Appendix E).  In addition, participants were entered into a 
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lottery drawing for a number of larger prizes (e.g., restaurant gift cards valued from $10 

to $50, iPod Shuffles, and Amazon Touch Kindles); one prize was awarded for every 15 

surveys completed.  Data collection was conducted over a period of two weeks, from 

February 1
st
 through 15

th
, 2012, and the study obtained a final sample size of n = 200 

postdoctoral fellows (38% response rate).  This response rate exceeded expectations as 

previous studies using online data collection procedures have recorded lower return rates 

ranging from 17% to 25% (Deutskens et al., 2004; Evans & Mathur, 2005; Sax, 

Gilmartin, & Bryant, 2003); a meta-analysis of 56 web-based surveys from 39 studies 

reported an average response rate of 35% (Cook, Heath, & Thompson, 2000).  This study 

was approved by the Institutional Review Board (see Appendix F). 

SAMPLE DEMOGRAPHIC CHARACTERISTICS 

The following tables present the demographic information and statistics that were 

recorded by the Qualtrics online survey from the sample of postdoctoral fellows. 

Table 1. Survey response rate 

Study Response Rate 38.2% 

Invited Participants n = 523 

Surveys Completed n = 200 
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Table 2.   Age of participants by mean, standard deviation, and range 

Age (n = 197) Years 

Mean 32.06 

Standard Deviation 3.71 

Minimum - Maximum 26 - 52 

 

 

Table 3.   Sex of participants by count and proportion 

Sex (n = 200) n % 

Male 119 59.5% 

Female 81 40.5% 

 

 

Table 4.   Race/Ethnicity of participants by count and proportion 

Race/Ethnicity (n = 200) n % 

White or Caucasian (non-Hispanic) 127 63.5% 

Asian or Pacific Islander 36 18.0% 

Hispanic or Latino 17 8.5% 

Indian or South Asian 14 7.0% 

Black or African American 1 0.5% 

Other 5 2.5% 
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Table 5. Marital status of participants by count and proportion 

Marital Status (n = 200) n % 

Married 119 59.5% 

Single 62 31.0% 

Living with a Partner 14 7.0% 

Divorced 3 1.5% 

Separated 2 1.0% 

 

 

Table 6. Number of children of participants by mean, standard deviation, and range 

Number of Children (n = 200) # 

Mean 0.45 

Standard Deviation 0.82 

Minimum - Maximum 0 - 4 

 

 

Table 7. Length of employment of participants by mean, standard deviation, and range 

Employment Length (n = 200) Years 

Mean 1.50 

Standard Deviation 1.23 

Minimum 0.08 

Maximum 6.67 
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Table 8. Employment location of participants by count and proportion 

College/School of Employment (n = 199) n % 

College of Natural Sciences 97 48.7% 

School of Engineering 40 20.1% 

College of Liberal Arts 15 7.5% 

School of Geosciences 11 5.5% 

College of Pharmacy 10 5.0% 

College of Education 3 1.5% 

College of Communication 2 1.0% 

School of Public Affairs 2 1.0% 

School of Social Work 2 1.0% 

Other 17 8.5% 
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Table 9. Nationality/Country of Origin of participants by count and proportion 

Nationality/Country of Origin (n = 200) n % 

USA 101 50.5% 

China 21 10.5% 

India 13 6.5% 

South Korea 8 4.0% 

United Kingdom 7 3.5% 

Canada 6 3.0% 

Germany 5 2.5% 

Israel 5 2.5% 

France 4 2.0% 

Iran 4 2.0% 

Spain 3 1.5% 

Taiwan 2 1.0% 

Italy 2 1.0% 

Mexico 2 1.0% 

Argentina 1 0.5% 

Australia 1 0.5% 

Brazil 1 0.5% 

Chile 1 0.5% 

Czech Republic 1 0.5% 

Denmark 1 0.5% 

Georgia 1 0.5% 

Japan 1 0.5% 

Lebanon 1 0.5% 

The Netherlands 1 0.5% 

Palestine 1 0.5% 

Peru 1 0.5% 

Poland 1 0.5% 

Romania 1 0.5% 

Singapore 1 0.5% 

Sri Lanka 1 0.5% 

Venezuela 1 0.5% 
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Chapter 4: Study I - Positive Emotions Enhance Coping, Fuel 

Resilience, and Protect Individuals Against the Harmful Effects of 

Stress: Implications of the Broaden-and-Build Theory 

ABSTRACT 

The broaden-and-build theory of positive emotions posits that positive emotions 

widen the range of potential coping strategies that come to mind, and enhance one’s 

resilience against stress.  Studies have shown that high stress, especially chronic levels of 

stress, strongly contributes to the development of anxiety and depressive symptoms.  

Individuals who possess high levels of resilience are protected from stress and thus report 

lower levels of anxiety and depressive symptoms.  Using a sample of 200 postdoctoral 

research fellows, the present study examined if (a) positive emotions fueled resilience, (b) 

coping strategies mediated the link between positive emotions and resilience, and (c) 

resilience moderated the influence of stress on trait anxiety and depressive symptoms.  

Results support the broaden-and-build theory that positive emotions enhance resilience 

directly as well as indirectly through the mediating role of coping strategies—particularly 

adaptive coping.  Resilience also moderated the association of stress with trait anxiety 

and depressive symptoms.  Although stress is unavoidable and its influences on anxiety 

and depressive symptoms are undeniable, the likelihood of postdocs developing anxiety 

or depressive symptoms may be reduced by implementing programs designed to increase 

positive emotions, adaptive coping, and resilience. 
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INTRODUCTION 

Growing research guided by the broaden-and-build theory of positive emotions 

continues to find evidence in support of the notion that positive emotions have the ability 

to widen the range of potential coping strategies that come to one’s mind during times of 

stress, consequently enhancing their resilience against present as well as future adversity 

(Folkman & Moskowitz, 2000; Fredrickson, 2004, 2005; Tugade et al., 2004).  According 

to Fredrickson (2001), the experience of positive emotions effectually opens one’s mind 

and encourages individuals to think more freely, thoughtfully, and creatively.  These 

effects, in turn, expand one’s outlook and allow individuals to see the world with a 

broader perspective.  As a result, those who experience greater frequencies of positive 

emotions have an improved ability to recognize a wider range of possible coping 

strategies when faced with adversity; therefore, they demonstrate greater resilience and 

are able to tackle stress more effectively (Cohn, Fredrickson, Brown, Mikels, & Conway, 

2009; Fredrickson, 2009a; Gloria et al., 2012). 

During stressful situations, the human mind and body instinctively trigger the 

fight-or-flight response, which activates an array of physical and psychological reactions 

including increased heart rate, blood pressure, and respiration.  In addition, one’s mindset 

and worldview dramatically narrows and sharply focuses toward the triggering stressor 

(Kok et al., 2008).  These evolutionarily adaptive reactions serve critical purposes for 
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survival, particularly during threatening and stressful situations that compel individuals to 

make instantaneous decisions to either fight or flee from the danger (Fredrickson, 2001).  

Although the fight-or-flight response can be beneficial toward temporary stressors, long-

term exposure is harmful to health.  When individuals are exposed to enduring forms of 

stress, the physiological and psychological reactions of the fight-or-flight response are 

likewise sustained over time.   This heightened and enduring state of stress beyond 

homeostasis increase one’s risks for a number of health problems including 

cardiovascular disease (Iso et al., 2002; Jood et al., 2009), obesity (de Luca & Olefsky, 

2006), diabetes (Lloyd et al., 2005), immune disease (Kemeny & Schedlowski, 2007), 

burnout (Lloyd et al., 2002), anxiety (Kleppa et al., 2008), and depression (Nielsen et al., 

2008; Steinhardt et al., 2011). 

Anxiety and depression are of particular concern, considering their strong 

associations with perceived stress (Newbury-Birch & Kamali, 2001; Rawson et al., 

1994).  Studies have shown that high stress strongly contributes to the development of 

anxiety and depressive symptoms (Kleppa et al., 2008; Markou & Cryan, 2012; Melchior 

et al., 2007; Misra & McKean, 2000; Steinhardt et al., 2011).  Anxiety and depressive 

symptoms can be debilitating, and harms not only the individual experiencing such 

symptomology, but also affects others.  Those who suffer from anxiety and depressive 

symptoms have increased morbidity and mortality risks (Carney & Freedland, 2003; 

Mykletun et al., 2007), and are likely to have deteriorating interpersonal relationships 

(Insel & Roth, 2012); moreover, they have higher rates of absenteeism in tandem with 

decreased productivity at the workplace (Stewart et al., 2003). 
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Importantly, there is evidence showing that individual resilience can moderate the 

impact of stress on anxiety and depression (Aroian & Norris, 2000; Wagnild, 2003).  

Research has also demonstrated that positive emotions improve coping (Burns et al., 

2008), and improved coping subsequently enhances resilience (Tugade et al., 2004).  

However, to our knowledge, no studies have investigated how positive emotions 

influence different types of coping strategies (viz., adaptive and maladaptive).  Adaptive 

coping strategies (e.g., active coping, planning, and positive reframing) are actions and 

behaviors used in response to stress which lead to improved outcomes.  In contrast, 

maladaptive coping strategies (e.g., denial, venting, and substance abuse) lead to 

undesirable or even worse outcomes (S. P. Brown et al., 2005; Carver, 1997; Zeidner & 

Saklofske, 1996).  Therefore, the purpose of the present study was to examine if (a) 

positive emotions fueled resilience; (b) coping strategies mediated the link between 

positive emotions and resilience; and (c) resilience moderated the influence of stress on 

trait anxiety and depressive symptoms (i.e., as levels of stress increase, individuals with 

higher scores of resilience will report lower levels of trait anxiety or depressive 

symptoms as compared to those with lower resilience). 

METHODS 

Participants and Procedures 

Participants were recruited from a pool of postdocs who were employed at a large 

research institution in Texas during February 2012.  The email addresses of potential 

participants (n = 523) were obtained from the institution’s human resources office, and 
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recruitment letters were sent via email inviting postdocs to voluntarily participate in a 

Qualtrics online survey that required approximately 30 minutes to complete.  The sample 

selection method did not have exclusion criteria, except that participants must be 

currently employed under a postdoctoral research fellowship appointment during the time 

of data collection.   

In order to enhance the survey response rate, a variety of incentive prizes were 

offered (Deutskens et al., 2004).  Each participant was compensated with a $5 Starbucks 

gift card, a deck of inspirational quote cards ($2 value), and an Individual Feedback 

Profile document which provided a confidential report of the participant’s results as well 

as an anonymous summary of the sample’s aggregate results.  In addition, participants 

were entered into a lottery drawing for a number of larger prizes (e.g., restaurant gift 

cards valued from $10 to $50, iPod Shuffles, and Amazon Touch Kindles); one prize was 

awarded for every 15 surveys completed.  The present study was approved by the 

Institutional Review Board. 

Measures 

The online survey assessed participants’ demographic characteristics, positive 

emotions, adaptive and maladaptive coping strategies, resilience, stress, trait anxiety, and 

depressive symptoms.  Each of these variables is further discussed in the following 

sections, and a copy of the survey may be requested from the corresponding author. 
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Demographics 

Participants were asked to report a variety of personal characteristics including 

age, sex, race/ethnicity, marital status, number of children, college/school (i.e., location 

of employment), employment length, and nationality (i.e., country of origin).  Because 

these demographic characteristics may be related to the dependent variables, the present 

study used them as covariates in the regression analyses. 

Positive Emotions 

The participants’ experienced positive emotions were measured by the 10-item 

positive emotions subscale of the Modified Differential Emotions Scale (mDES; 

Fredrickson et al., 2003).  Each item asked participants to recall how often they have 

experienced particular sets of positive emotions during the previous two weeks (e.g., “In 

the past two weeks, I have felt amused, fun-loving, or silly.”); response options ranged on 

a five-point scale from 0 (never) to 4 (most of the time).  The positive emotions score was 

calculated as the sum of the 10 items; scores ranged from 0 to 40, with higher scores 

indicating higher frequencies of experienced positive emotions.  Internal reliability for 

the positive emotion scale was found to be acceptable in previous research (α = .79; 

Fredrickson et al., 2003), and reliability was very good in the present study (α = .87). 

Coping Strategies 

The Brief Coping Orientations to Problems Experienced (Brief COPE) scale was 

used to measure the participants’ utility of different coping strategies (Carver, 1997).  
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This instrument included six adaptive coping subscales (viz., active coping, planning, 

positive reframing, acceptance, emotional support, and instrumental support) and six 

maladaptive coping subscales (viz., self-distraction, denial, venting, substance use, 

behavioral disengagement, and self-blame).  Each subscale was measured by two items, 

and participants were asked to report how often they have used certain coping strategies 

during stressful experiences, using a four-point response scale ranging from 1 (not at all) 

to 4 (a lot).   

Sample adaptive coping items include “I concentrate my efforts on doing 

something about the situation I’m in” (active coping); “I try to come up with a strategy 

about what to do” (planning); “I try to see it in a different light, to make it seem more 

positive” (positive reframing); “I accept the reality of the fact that it happened” 

(acceptance); “I try to get emotional support from others” (emotional support); and “I try 

to get advice or help from other people about what to do” (instrumental support).  Sample 

maladaptive coping items include “I turn to other activities to take my mind off things” 

(self-distraction); “I say to myself ‘this isn’t real’” (denial); “I say things to let my 

unpleasant feelings escape” (venting); “I use alcohol or other drugs to make myself feel 

better” (substance use); “I just give up trying to deal with it” (behavioral disengagement); 

and “I criticize myself” (self-blame). 

The scores for either the adaptive or maladaptive coping strategies was calculated 

as the sum of the 12 items (ranging from 12 to 48); higher scores represent greater use of 

the particular set of coping strategies.  In previous research, the internal reliability of the 

adaptive subscale was good (α = .83) and the maladaptive subscale was acceptable (α = 
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.75; Hastings & Brown, 2002); the present study recorded alpha coefficients of .77 and 

.66 for the adaptive and maladaptive subscales, respectively. 

Resilience 

Participant resilience was assessed using the six-item Brief Resilience Scale 

(BRS; Smith et al., 2008).  On a five-point scale ranging from 1 (strongly disagree) to 5 

(strongly agree), respondents indicated the extent to which they agreed with statements 

that evaluated their personal resilience or ability to recover from stress (e.g., “I tend to 

bounce back quickly after hard times,” “It does not take me long to recover from a 

stressful event,” and “I usually come through difficult times with little trouble.”).  The 

resilience score was calculated as the mean of the six items; scores ranged from 1 to 5, 

with higher scores indicating higher levels of resilience.  This scale demonstrated good to 

excellent internal reliability as reported by previous research with Cronbach’s alphas 

ranging from .80 to .91 (Smith et al., 2008); the present study also found the scale to be 

reliable at α = .89. 

Stress 

This variable was assessed using the 10-item Perceived Stress Scale (PSS-10; 

Cohen & Williamson, 1988), which measured the appraised stressfulness of the 

respondents’ life situations.  The scale items asked participants to rate how often stressful 

events occurred during the past month on a five-point scale from 0 (never) to 4 (very 

often).  Sample items include “How often have you been upset because of something that 

happened unexpectedly?,” “How often have you felt that you were unable to control the 
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important things in your life?,” and “How often have you felt difficulties were piling up 

so high that you could not overcome them?”  The stress score was calculated as the sum 

of the 10 items, ranging from 0 to 40, with higher scores representing higher levels of 

stress.  Previous research found the internal reliability of the PSS-10 to range from 

acceptable (α = .78) to excellent (α = .91; Cohen & Janicki-Deverts, 2012), and the 

reliability from the present study was estimated at α = .86. 

Trait Anxiety 

The 20-item trait anxiety subscale of the State-Trait Anxiety Inventory for Adults 

(STAI; Spielberger et al., 1968, 1977) was used to measure the participants’ tendency to 

appraise stressful events as threatening and thus respond with heightened levels of state 

anxiety reactions (Spielberger et al., 1983).  Using a four-point scale ranging from 1 

(almost never) to 4 (almost always), participants responded to items including, “I feel 

nervous and restless,” “I feel like a failure,” and “I get in a state of tension or turmoil as I 

think over my recent concerns and interests.”  Scores for this variable were calculated as 

the sum of the 20 items, ranging from 20 to 80, with higher scores representing higher 

levels of trait anxiety.  Researchers cautioned that having a trait anxiety score of 43 or 

higher could signify the presence of an anxiety disorder (Van Dam et al., 2011).  The trait 

anxiety subscale demonstrated very good to excellent internal reliability, with Cronbach’s 

alphas ranging from .89 to .91 (Spielberger et al., 1983); the present study also recorded 

an excellent reliability score at α = .91.   
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Depressive Symptoms 

The Center for Epidemiologic Studies Depression (CES-D) scale was used to 

assess the participants’ level of experienced depressive symptoms (Radloff, 1977).  

Consisting of 20 items, the instrument assessed how often respondents felt a variety of 

depressive symptoms during the previous week.  Using a four-point scale ranging from 0 

(rarely or none of the time; less than 1 day) to 3 (most or all of the time; 5-7 days), 

participants responded to statements such as "I was bothered by things that usually don't 

bother me," "I did not feel like eating; my appetite was poor," and "I had trouble keeping 

my mind on what I was doing."  The CES-D score was calculated as the sum of the 20 

items, ranging from 0 to 60, with higher scores representing higher levels of experienced 

depressive symptoms.  A score of 16 or greater is considered a moderately severe level of 

symptoms and could be a marker for clinical depression (Radloff, 1977).  Previous 

research found the internal consistency of the scale ranged from good to excellent (α = 

.85-.90; Radloff, 1977), and the present study also demonstrated very good reliability at α 

= .86. 

Data Analyses 

All analyses were completed using the Statistical Package for the Social Sciences 

(SPSS) software version 21, and mean substitution was used to replace missing data.  

Using the procedures detailed by Pallant (2010), preliminary tests were performed to 

ensure that the statistical assumptions of normality, linearity, outliers, multicollinearity, 
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independence, and homoscedasticity were satisfied before the regression analyses were 

conducted.   

Descriptive Statistics and Correlations 

Means, standard deviations, and bivariate correlations of all study variables were 

calculated using descriptive statistics, Pearson correlations for continuous variables, 

point-biserial correlations for continuous and dichotomous variables, and chi-square tests 

for pairs of dichotomous variables. 

Mediation Analysis 

In order to test the direct and indirect associations among positive emotions, 

adaptive and maladaptive coping strategies, and resilience, path analysis was performed 

with Preacher and Hayes’ (2008) Model INDIRECT script using bootstrap estimation.  

Demographic variables (viz., age, number of children, employment length, sex, marital 

status, college/school, race/ethnicity, and nationality) were also included in the model as 

covariates. 

As depicted in Figure 1, the relationship between positive emotions and resilience 

was hypothesized to be mediated by the two subscales of coping strategies (viz., adaptive 

and maladaptive) while controlling for the demographic variables.  Therefore, this model 

examined several types of effects: the direct effects of positive emotions on resilience 

and each of the two subscales of coping strategies, as well as the direct effects of the two 

subscales of coping strategies on resilience; the specific indirect effect of positive 

emotions on resilience through each subscale of coping strategies (i.e., the unique 
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mediating effect of each subscale of coping strategies, while controlling for the other 

subscale); the total indirect effect of positive emotions on resilience (i.e., the sum of each 

of the two specific indirect effects); and the total effect of positive emotions on resilience 

(i.e., the sum of the direct and total indirect effect).  For indirect paths, this analysis 

produced point estimates and three varieties of 95-99% confidence intervals (viz., 

percentile, bias corrected, and bias corrected and accelerated) from 5,000 bootstrap 

samples.  Pairwise comparison of the indirect effects was also performed to determine if 

a particular mediator has a significantly stronger unique indirect effect than the other 

mediator.   

Moderation Analysis 

Guided by Aiken and West’s interaction analysis method (1991), hierarchical 

multiple regression was used to examine the moderating effect of resilience on the 

association between stress and the dependent variables (viz., trait anxiety and depressive 

symptoms); each of the dependent variables was tested individually using separate 

models.  Demographic variables (viz., age, number of children, employment length, sex, 

marital status, college/school, race/ethnicity, and nationality) were also included in each 

of the models as covariates. 

Prior to analysis, values of all continuous predictors were centered to prevent 

potential problems associated with multicollinearity (Aiken & West, 1991).  The 

hierarchical model of the multiple regression analysis consisted of three steps.  In the first 

step, the demographic covariates were entered in the regression of the dependent variable.  
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The second step involved the addition of the focal predictors, namely stress and 

resilience.  In the third and final step, the interaction term between stress and resilience—

stress x resilience—was entered into the model.  This three-step process was 

independently conducted for the regression of each of the dependent variables (viz., trait 

anxiety and depressive symptoms) on the set of predictors.  

RESULTS 

Descriptive Analysis 

Data collection was conducted over a period of two weeks and the study obtained 

a sample size of n = 200 postdocs (38% response rate).  This response rate exceeded 

expectations as previous studies with similar methods recorded lower return rates ranging 

from 17% to 25% (Deutskens et al., 2004; Evans & Mathur, 2005; Sax et al., 2003); a 

meta-analysis of 56 web-based surveys from 39 studies reported an average response rate 

of 35% (Cook et al., 2000).  However, due to partially missing demographic data (viz., 

age and college/school), four of the participants were dropped from the analyses, 

resulting in a final sample size of n = 196; three missing data points related to positive 

emotions and one from depressive symptoms were replaced via mean substitution. 

Participants were primarily male (59.5%) with a mean age of 32 years, ranging 

from 26 to 52 years.  In terms of race/ethnicity, 63.5% were non-Hispanic White or 

Caucasian, 18% Asian or Pacific Islander, 8.5% Hispanic or Latino, 7% Indian or South 

Asian, 0.5% Black or African American, and 2.5% other.  The majority were married 

(59.5%), 31% were single, 7% were living with a partner, and the remaining 2.5% were 
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either divorced or separated.  Their family sizes ranged from having zero to four children; 

71% had no children, 18.5% had one, 6% had two, 4% had three, and one participant had 

four children.  The participants were employed as postdocs for an average of 1.5 years, 

and ranged from 1 year to 6 years and 8 months.  The majority worked in the college of 

natural sciences (48.5%), 20% in engineering, 7.5% in liberal arts, 5.5% in geosciences, 

5% in pharmacy, and the remaining were in communication, education, public affairs, 

social work, or other.  Most of the postdocs originated from the United States (US) 

(50.5%), 10.5% China, 6.5% India, 4% South Korea, 3.5% United Kingdom, 3% Canada, 

and the remaining were from 25 other countries around the globe. 

Prior to the regression analyses, multiple-category demographic variables were 

collapsed into binary variables to produce appropriately sized groups: marital status (1 = 

married, 0 = unmarried), college/school (1 = natural sciences, 0 = other), race/ethnicity 

(1 = non-Hispanic White/Caucasian, 0 = other), and nationality (1 = from US, 0 = other).  

Age, number of children, and employment length were retained as continuous variables. 

Table 10 displays the means, standard deviations, and correlations for all study 

variables.  Positive emotions, adaptive coping, and maladaptive coping were moderately 

correlated with resilience.  Interestingly, adaptive coping strategies were found to be 

unrelated to maladaptive coping strategies, although previous research has reported a 

moderate correlation (r = .30, p < .01; Meyer, 2001).  The strongest correlations were 

among stress, trait anxiety, and depressive symptoms.  Among the demographic control 

variables, on average, US nationals used more maladaptive coping and were more 

resilient than non-US nationals; females reported greater use of adaptive coping; being 
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married or having children was negatively associated with maladaptive coping; and 

married postdocs reported fewer depressive symptoms. 
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Table 10. Means, standard deviations (SD), and bivariate correlations for all variables (n = 196). 
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Mediation Model 

In terms of the direct effects shown in Figure 7, postdocs who experienced higher 

degrees of positive emotions used more adaptive coping (B = .35, β = .43, p < .001) and 

less maladaptive coping strategies (B = -.09, β = -.14, p < .05).  Adaptive coping was 

positively related to resilience (B = .05, β = .31, p < .001), whereas maladaptive coping 

had a negative association with resilience (B = -.05, β = -.26, p < .001).  After controlling 

for the two constructs of coping strategies and the set of demographic covariates, the 

direct relationship between positive emotions and resilience remained significant (B = 

.03, β = .22, p < .01), indicating that coping strategies did not completely mediate the link 

between positive emotions and resilience.  Among the control variables, only 

employment length (B = .09, β = .15, p < .05) and nationality (B = .21, β = .30, p < .05) 

had significant associations with resilience. 

As for specific indirect effects, the indirect effects of positive emotions on 

resilience were significant through both mediators: adaptive coping (B = .02, β = .14, p < 

.01), maladaptive coping (B = .004, β = .04, p < .05).  Pairwise comparison of the two 

indirect effects indicated that the mediating path through adaptive coping was 

significantly stronger than through maladaptive coping (p < .05).  Combining together the 

direct and indirect effects via coping strategies, the total effect of positive emotions on 

resilience was estimated at B = .05, β = .39, p < .001.  The overall model accounted for 

34% of the total variance in resilience.
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Figure 7.  Conceptual model of coping strategies partially mediating the relationship 

between positive emotions and resilience with unstandardized (B) and 

standardized (β) coefficients (n = 196). 

 

     Indirect effect of positive emotions on resilience, B = .02, β = .17** 

     Total effect of positive emotions on resilience, B = .05, β = .39*** 

     Model R
2
 = .34*** 

 

     Note: *p < .05, **p < .01, ***p < .001 

     
†
Controlling for age, number of children, employment length,  

      sex, marital status, college/school, race/ethnicity, and nationality.   
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Moderation Model 

Trait Anxiety 

As displayed in Table 11, the demographic control variables (viz., age, number of 

children, employment length, sex, marital status, college/school, race/ethnicity, and 

nationality) were entered into Model 1, but they did not significantly account for any 

variance in trait anxiety (F8, 187 = 1.21, p > .05).  Following the addition of stress and 

resilience in Model 2, the total variance explained was estimated at 70% (F10, 185 = 42.92, 

p < .001).  In the final step, Model 3, both stress (B = .96, p < .001) and resilience (B = -

4.77, p < .001) were associated with trait anxiety.  To determine the role of resilience in 

moderating the association of stress on trait anxiety, the interaction term (stress x 

resilience) was also included in the final model.  The analysis revealed a significant 

interaction effect (B = -.31, p < .001), indicating that resilience moderated the 

relationship between stress and trait anxiety.  The final model explained an additional 

2%, and accounted for a total of 72% of the variance in trait anxiety (F11, 184 = 43.53, p < 

.001). 
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Table 11. Hierarchical regression of trait anxiety on controls, focal predictors, and the interaction term (n = 196). 
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Post hoc probing of the significant interaction was conducted according to the 

methods of Aiken and West (1991).  Plotting the interaction was performed to illustrate 

the regression of trait anxiety on varying degrees of stress and resilience.  As shown in 

Figure 8, levels of stress and resilience were estimated at one standard deviation below 

and above their means as recommended by Aiken and West.  Results showed that the 

simple slopes from all three levels of resilience—at -1 SD, mean, and +1 SD—were 

statistically significant (p < .001).  The graph indicated that increasing levels of stress 

was likewise associated with increasing levels of trait anxiety.  However, as suggested by 

the significant interaction effect, resilience appeared to have a moderating effect on the 

link between stress and trait anxiety.  In other words, postdocs with higher levels of 

resilience seemed to be protected from the impact of stress, and thus explaining their 

lower scores of trait anxiety as compared to those with lower levels of resilience.  The 

protective role of resilience was apparent across all levels of stress, but the degree of 

protection was largest when stress levels were highest.  Considering the cutoff score of 

43 or higher, signifying the possible presence of an anxiety disorder (Van Dam et al., 

2011), the data revealed that postdocs with high levels of resilience remained below the 

cutoff score even when stress levels were high. 
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Figure 8.  The moderating effect of resilience on the relationship between stress and trait 

anxiety. 
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Depressive Symptoms 

As displayed in Table 12, the demographic control variables (viz., age, number of 

children, employment length, sex, marital status, college/school, race/ethnicity, and 

nationality) were entered into Model 1, but they did not significantly account for any 

variance in depressive symptoms (F8, 187 = 1.49, p > .05).  Following the addition of stress 

and resilience in Model 2, the total variance explained was estimated at 58% (F10, 185 = 

25.38, p < .001).  In the final step, Model 3, both stress (B = .90, p < .001) and resilience 

(B = -1.40, p < .05) were associated with depressive symptoms.  To determine the role of 

resilience in moderating the association of stress on depressive symptoms, the interaction 

term (stress x resilience) was also included in the final model.  The analysis revealed a 

significant interaction effect (B = -.28, p < .001), indicating that resilience moderated the 

relationship between stress and depressive symptoms.  The final model explained an 

additional 3%, and accounted for a total of 61% of the variance in depressive symptoms 

(F11, 184 = 25.81, p < .001). 
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Table 12. Hierarchical regression of depressive symptoms on controls, focal predictors, and the interaction term (n = 196). 
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Post hoc probing of the significant interaction was conducted according to 

methods of Aiken and West (1991).  Plotting the interaction was performed to illustrate 

the regression of depressive symptoms on varying levels of stress and resilience.  As 

shown on Figure 9, levels of stress and resilience were estimated at one standard 

deviation below and above their means.  Results showed that the simple slopes from all 

three levels of resilience—at -1 SD, mean, and +1 SD—were statistically significant (p < 

.001).  The graph indicated that increasing levels of stress was likewise associated with 

increasing levels of depressive symptoms.  However, as suggested by the significant 

interaction effect, resilience appeared to have a moderating effect on the link between 

stress and depressive symptoms.  Particularly when stress levels are high, postdocs with 

higher levels of resilience seemed to be protected from the impact of stress, and thus 

explaining their lower scores of depressive symptoms as compared to those with lower 

levels of resilience.  Importantly, the protective role of resilience appeared to be 

unimportant when stress levels were low, but the degree of protection became more 

apparent as stress levels increased.  Considering the cutoff score of 16 or higher 

(suggesting moderately severe level of symptoms and a possible marker for clinical 

depression), results indicated that postdocs with high levels of resilience remained below 

this criterion even when stress levels were high. 
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Figure 9.  The moderating effect of resilience on the relationship between stress and 

depressive symptoms. 
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DISCUSSION 

Using a sample of n = 200 postdocs, the present study was conducted to (a) 

examine if positive emotions fueled resilience, (b) test whether coping strategies 

mediated the link between positive emotions and resilience, and (c) investigate if 

resilience moderated the influence of stress on trait anxiety and depressive symptoms, 

after controlling for a variety of demographic variables (viz., age, number of children, 

employment length, sex, marital status, college/school (i.e., location of employment), and 

nationality (i.e., country of origin).  As hypothesized, there was a positive association 

between positive emotions and resilience, and coping strategies partially mediated the 

link between positive emotions and resilience.  Results also indicated that resilience 

moderated the impact of stress on trait anxiety and depressive symptoms. 

With respect to the broaden-and-build theory of positive emotions, findings from 

the mediation analysis provided further support for the theory’s build hypothesis 

(Fredrickson, 2004, 2005; Kok et al., 2008), as demonstrated by the significant direct 

associations of positive emotions toward resilience and coping strategies.  Positive 

emotions’ positive link with adaptive coping strategies, and negative relationship with 

maladaptive strategies, indicated that positive emotions may have the ability to enhance 

adaptive coping while minimizing maladaptive coping strategies.  An increase in adaptive 

coping in conjunction with a decrease in maladaptive coping, in turn, would consequently 

have a building influence on resilience.  These relationships lend support for the theory’s 

proposition that positive emotions may have the ability to fuel resilience through 
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effective coping (Tugade et al., 2004).  In addition, the direct association between 

positive emotions and resilience indicate that positive emotions may not only fuel 

resilience, but that resilience may also increase positive emotions, supporting the theory’s 

hypothesis that their reciprocal relationship between positive emotions and resilience 

could spark the upward spiral toward increasing emotional well-being (Fredrickson & 

Joiner, 2002); the same argument may also apply for the upward spiral between positive 

emotions and coping (Burns et al., 2008).  Therefore, in order to optimize resilience 

among postdocs, it is important to implement programs that would aim to increase 

individual use of adaptive coping strategies, decrease use of maladaptive coping 

strategies, and increase experiences of positive emotions 

As for the moderation analyses, results confirm the buffering hypothesis of 

Fredrickson’s broaden-and-build theory (Kok et al., 2008).  In line with expectations, 

resilience demonstrated a moderating role toward the impact of stress on trait anxiety and 

depressive symptoms, as found in previous research (Aroian & Norris, 2000; Pinquart, 

2009; Wagnild, 2003).  That is to say, as stress levels increased, levels of trait anxiety and 

depressive symptoms also increased; however, individuals with higher levels of resilience 

exhibited some level of protection, as demonstrated by their lower scores of trait anxiety 

or depressive symptoms, compared to other participants who possessed lower levels of 

resilience.   

Regarding trait anxiety, postdocs with higher resilience appeared to be protected 

across the full range of stress; even when stress is low, postdocs with high resilience 

already had lower scores on trait anxiety, and the degree of protection—or the difference 
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in trait anxiety between low and high resilience—further increased as stress was 

magnified.  In contrast, with respect to depressive symptoms, one’s level of resilience did 

not seem to be important when stress levels are low; however, having high levels of 

resilience protected postdocs from developing depressive symptoms as stress levels 

increased.  Interestingly, those with average or low levels of resilience were projected to 

have trait anxiety and depressive symptoms scores that were above the tipping points for 

possible cases of anxiety disorder (Van Dam et al., 2011) or clinical levels of depression 

(Radloff, 1977).  In sum, although stress is unavoidable and the associations among 

stress, anxiety, and depression are undeniable, the link between postdocs and whether 

they will develop anxiety or depression may be ameliorated by implementing programs 

designed to increase their resilience, adaptive coping, and positive emotions. 

Results from the present study should be considered in light of the following 

limitations.  The present study used cross-sectional data, and thus causality and 

directionality cannot be determined from the found associations among the variables.  It 

is also possible that the data may be vulnerable to inaccuracies due to common-methods 

bias and the self-report nature of the survey instrument.  The participants were recruited 

from a pool of postdocs who were employed at a large research institution in the state of 

Texas during the spring of 2012.  There were no exclusion criteria, and all postdocs from 

any college or department across the university were allowed to participate.  Due to this 

localized sampling, results and implications may not be applicable to postdocs from other 

institutions, locations, or time periods. 
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In conclusion, findings from the present study provide additional support for the 

build and buffering hypotheses of the broaden-and-build theory of positive emotions.  

Results suggested that positive emotions may fuel resilience directly, as well as indirectly 

by promoting adaptive coping and demoting maladaptive coping strategies.  Although 

stress was strongly associated with trait anxiety and depressive symptoms, having higher 

levels of resilience could protect postdocs from developing clinical levels of anxiety and 

depression.  In order to maintain and enhance the well-being of postdocs, programs 

should be implemented to increase their positive emotions, adaptive coping, and 

resilience.  
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Chapter 5: Study II - Flourishing, Languishing, and Depressed 

Postdoctoral Fellows: Differences in Stress, Trait Anxiety, and 

Depressive Symptoms 

ABSTRACT 

Based on the broaden-and-build theory of positive emotions, researchers 

discovered a mathematical tipping point predicting whether individuals were flourishing 

or languishing in life.  This tipping point, called the positivity ratio, was calculated as the 

proportion of one’s experienced positive and negative emotions.  Individuals who were 

flourishing (or “living the good life”) reported a positivity ratio greater than 2.9, while 

languishing individuals (those who felt “stuck in a rut” or lived a stagnant life) reported 

scores at or below 2.9.  Further, those who reported a ratio below 1.0 were likely to suffer 

from clinically significant levels of depressive symptoms, and thus classified as 

depressed.  Recent studies have examined the utility of the positivity ratio, and findings 

supported the concept of the tipping points as they related to a number of health 

indicators such as job performance, marital satisfaction, coping strategies, and depressive 

symptoms.  The present study examined a sample of postdoctoral research fellows (n = 

200) to determine if the three classifications of positivity (viz., flourishing, languishing, 

and depressed) significantly distinguished differences in reported stress, trait anxiety, and 

depressive symptoms.  Using MANOVA, results provided further support for the utility 

and generalizability of the positivity ratio, as the data revealed significant differences in 

the reported levels of stress, trait anxiety, and depressive symptoms among the 
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flourishing, languishing, and depressed groups of postdocs.  Flourishing postdocs 

demonstrated the lowest mean scores of stress, trait anxiety, and depressive symptoms, 

while depressed postdocs recorded the highest scores. 

Keywords: postdoc, positivity, emotions, stress, anxiety, depression 

INTRODUCTION 

According to the broaden-and-build theory of positive emotions, positive 

emotions have the ability to enhance one’s health and quality of life (Fredrickson, 2001, 

2004, 2005).  Individuals who experience higher frequencies of positive emotions—such 

as love, gratitude, contentment, and joy—are generally more adaptive to stressful 

situations (Gloria et al., 2012; Tugade & Fredrickson, 2004), demonstrate greater 

resilience (Cohn et al., 2009), have reduced risks of morbidity and mortality (Danner, 

Snowdon, & Friesen, 2001; Fredrickson & Levenson, 1998), and are more likely to 

flourish in life (Fredrickson, 2006; Fredrickson & Losada, 2005).  In contrast, those who 

experience fewer positive emotions and more negative emotions—such as fear, anger, 

sadness, and shame—tend to be less satisfied with life, are more likely to develop 

physical as well as psychological illnesses (Gallo & Matthews, 2003; Kiecolt-Glaser, 

McGuire, Robles, & Glaser, 2002), and have increased absenteeism and reduced 

productivity at the workplace (Penney & Spector, 2005). 

Researchers have also discovered that the proportion of one’s experienced 

positive and negative emotions—referred to as positivity ratio—has a predictive ability in 

distinguishing between individuals who flourished or languished in life.  Fredrickson and 
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Losada (2005) found that a positivity ratio of 2.9 served as a reliable cutoff score or a 

tipping point between flourishing and languishing individuals.  Those who reported 

positivity ratios greater than 2.9 were classified as flourishing because they were satisfied 

with life, had a sense of fulfillment, were able to bounce back effectively from stressful 

situations, and felt as though things in their lives were going as or better than expected; in 

other words, having a positivity ratio above 2.9 was considered “the good life” 

(Fredrickson, 2009b).  However, those who reported experiencing positivity ratios at or 

below 2.9 were considered to be languishing in life.  These individuals described life as 

unsatisfactory, unfulfilled, or stagnating; they were burdened by feelings of being “stuck 

in a rut” or that “the grass was greener on the other side.”  Moreover, individuals who 

reported a positivity ratio less than 1.0—in which negative emotions were experienced 

more frequently than positive emotions—had a sense of being overwhelmed by difficult 

life conditions and described life as a struggle “to keep their heads above water.”  These 

persons with a positivity ratio lower than 1.0 were classified as depressed, given that 

individuals with clinically significant levels of depressive symptoms typically had scores 

within this range (Fredrickson, 2009a; Schwartz et al., 2002).  

A growing number of studies continue to confirm the utility of the positivity ratio 

in identifying individuals who flourish, languish, or are depressed.  The ratio was not 

only limited to individuals, but was also found to be useful in measuring interpersonal or 

organizational well-being (Fincham & Beach, 2010; Fredrickson, 2009b).  Researchers 

found that long-lasting healthy marriages might require even a higher positivity ratio of at 

least 5.0, whereas flourishing organizations seemed to have a similar tipping point as 
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individuals—a ratio of at least 3.0 (Fredrickson, 2009b).  Further, the concept of the 

positivity ratio has been tested through a variety of studies using an array of settings and 

samplings.  For instance, researchers have examined the utility of the ratio with samples 

of college students (Fredrickson, 2006), employees (Rego, Sousa, Marques, & Cunha, 

2011), public school teachers, and military spouses (Faulk, Gloria, & Steinhardt, 2012; 

Faulk, Gloria, Steinhardt, et al., 2012).  These studies all found that the classifications of 

positivity indeed significantly revealed differences in how individuals adapted to and 

bounced back from stressful situations, as well as differences in reported health and well-

being.   

However, to our knowledge, no studies to date have examined the applicability of 

the positivity ratio toward postdoctoral research fellows (postdocs).  Postdocs, ironically, 

are an overlooked and understudied population.  It has been reported that the work and 

life conditions of postdocs are inundated by constant exposures to high levels of stress 

(Smaglik, 2006; Small, 2012).  Often characterized as neither a faculty nor a student, 

postdocs tend to fall in the cracks and consequently receive neither the recognition nor 

the benefits that they feel is deserved (e.g., control over their work/funding, and health 

insurance for self and family) (Aschwanden, 2006; Smaglik, 2006).  They also often 

report having feelings of fear, uncertainty, pressure, and lack of security due to the 

impermanence of their employment, high work expectations, as well as the extreme 

competitiveness of the job market (i.e., low supply, high demand for ideal jobs such as 

tenure-track professors/researchers) (Davis, 2009; K. Kaplan, 2012; Woolston, 2002).  

Considering these points, is it not surprising that postdocs describe their work and life as 
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extremely stressful, and often filled with feelings of anxiety and depression.  However, 

despite these grim reports, positive emotions might have the potential to help postdocs 

deal with their stressors as demonstrated by the aforementioned research.   

Therefore, the purpose of the present study was to examine if the positivity ratio 

criteria would significantly differentiate levels of stress, trait anxiety, and depressive 

symptoms among postdocs, with respect to their positivity classifications as flourishing, 

languishing, or depressed.  It is hypothesized that (a) flourishing individuals will report 

the lowest levels of stress, trait anxiety, and depressive symptoms; (b) depressed 

individuals will report the highest levels of stress, trait anxiety, and depressive symptoms; 

and (c) languishing individuals will report scores in between the flourishing and 

depressed groups. 

METHODS 

Participants and Procedures 

Participants were recruited from a pool of postdocs who were employed at a large 

research institution in Texas during February 2012.  The email addresses of potential 

participants (n = 523) were obtained from the institution’s human resources office, and 

recruitment letters were sent via email inviting postdocs to voluntarily participate in a 

Qualtrics online survey that required approximately 30 minutes to complete.  The sample 

selection method did not have exclusion criteria, except that participants must be 

currently employed under a postdoctoral fellowship appointment during the time of data 

collection.   
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In order to enhance the survey response rate, a variety of incentive prizes were 

offered (Deutskens et al., 2004).  Each participant was compensated with a $5 Starbucks 

gift card, a deck of inspirational quote cards ($2 value), and an Individual Feedback 

Profile document which provided a confidential report of the participant’s results as well 

as an anonymous summary of the sample’s aggregate results.  In addition, participants 

were entered into a lottery drawing for a number of larger prizes (e.g., restaurant gift 

cards valued from $10 to $50, iPod Shuffles, and Amazon Touch Kindles); one prize was 

awarded for every 15 surveys completed.  The present study was approved by the 

Institutional Review Board. 

Measures 

The online survey assessed participants’ demographic characteristics, positivity, 

stress, trait anxiety, and depressive symptoms.  Each of these variables is further 

discussed in the following sections, and a copy of the survey may be requested from the 

corresponding author. 

Demographics 

Participants were asked to report a variety of personal characteristics including 

age, sex, race/ethnicity, marital status, number of children, college/school (i.e., location 

of employment), employment length, and nationality (i.e., country of origin). 
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Positivity 

The value of positivity represents the ratio of one’s experienced positive emotions 

over negative emotions (Fredrickson & Losada, 2005), and these emotions were 

measured by the 20-item Modified Differential Emotions Scale (mDES; Fredrickson, 

2009a; Fredrickson et al., 2003).  Ten of the scale’s items assessed the participants’ 

positive emotions (e.g., amused, hopeful, inspired, and proud) while the remaining 10 

items examined negative emotions (e.g., angry, distrust, fearful, and overwhelmed). 

On a five-point scale ranging from 0 to 4 (never to most of the time), respondents 

indicated to what extent they experienced various feelings and emotions over the past two 

weeks.  For instance, a sample positive emotion item stated, “In the past two weeks, I 

have felt grateful, appreciative, or thankful.”  A sample negative emotion item stated, “In 

the past two weeks, I have felt sad, downhearted, or unhappy.”  Positive emotion items 

rated at least a score of 2 (some of the time) and negative emotion items rated at least a 

score of 1 (hardly) were tallied according to these asymmetric criteria in order to account 

for positivity offset and negativity bias (Fredrickson & Losada, 2005).  Positivity offset 

represents the notion that most people usually feel at least mild levels of positive 

emotions throughout their day-to-day activities (Cacioppo, Gardner, & Berntson, 1999); 

on the other hand, negativity bias represents the idea that negative events have more 

weight and thus have stronger impacts than positive events (Baumeister, Bratslavsky, 

Finkenauer, & Vohs, 2001; Cacioppo et al., 1999).   

The positivity score, ranging from 0 to 10 points, was calculated by dividing the 

sum of the tallied positive emotion items with the sum of the tallied negative emotion 
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items; if the sum of the negative emotion items was “0,” it will be recoded to “1” to 

prevent errors related to division by zero (Fredrickson, 2009a).  Postdocs with positivity 

ratios greater than 2.9 were classified as flourishing individuals; those with ratios from 

1.0 to 2.9 were considered languishing; and individuals with ratios below 1.0 are 

depressed.  According to previous research, the internal reliability of the positive 

emotions subscale of the mDES was α = .78, while the negative emotions subscale had a 

coefficient of α = .69 (Fredrickson et al., 2003); the present study recorded greater 

reliability scores on both the positive (α = .87) and negative emotions subscales (α = .88). 

Stress 

This variable was assessed using the 10-item Perceived Stress Scale (PSS-10; 

Cohen & Williamson, 1988), which measured the appraised stressfulness of the 

respondent’s life situations.  The scale items asked participants to rate how often stressful 

events occurred during the past month on a five-point scale from 0 (never) to 4 (very 

often).  Sample items include “How often have you been upset because of something that 

happened unexpectedly?,” “How often have you felt that you were unable to control the 

important things in your life?,” and “How often have you felt difficulties were piling up 

so high that you could not overcome them?”  The stress score was calculated as the sum 

of the 10 items, ranging from 0 to 40, with higher scores representing higher levels of 

stress.  Previous research found the internal reliability of the PSS-10 to range from 

acceptable (α = .78) to excellent (α = .91; Cohen & Janicki-Deverts, 2012), and the 

reliability from the present study was estimated at α = .86. 
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Trait Anxiety 

The 20-item trait anxiety subscale of the State-Trait Anxiety Inventory for Adults 

(STAI; Spielberger et al., 1968, 1977) was used to measure the participants’ tendency to 

appraise stressful events as threatening and thus respond with heightened levels of state 

anxiety reactions (Spielberger et al., 1983).  Using a four-point scale ranging from 1 

(almost never) to 4 (almost always), participants responded to items including, “I feel 

nervous and restless,” “I feel like a failure,” and “I get in a state of tension or turmoil as I 

think over my recent concerns and interests.”  Scores for this variable were calculated as 

the sum of the 20 items; scores ranged from 20 to 80, with higher scores representing 

higher levels of trait anxiety.  Researchers cautioned that having a trait anxiety score of 

43 or higher could signify the presence of an anxiety disorder (Van Dam et al., 2011).  

The trait anxiety subscale demonstrated very good to excellent internal reliability, with 

Cronbach’s alphas ranging from .89 to .91 (Spielberger et al., 1983); the present study 

estimated recorded an excellent reliability score at α = .91. 

Depressive Symptoms 

The Center for Epidemiologic Studies Depression (CES-D) scale was used to 

assess the participants’ level of experienced depressive symptoms (Radloff, 1977).  

Consisting of 20 items, the instrument assessed how often respondents felt a variety of 

depressive symptoms during the previous week.  Using a four-point scale ranging from 0 

(rarely or none of the time; less than 1 day) to 3 (most or all of the time; 5-7 days), 

participants responded to statements such as "I was bothered by things that usually don't 
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bother me," "I did not feel like eating; my appetite was poor," and "I had trouble keeping 

my mind on what I was doing."  The CES-D score was calculated as the sum of the 20 

items, ranging from 0 to 60, with higher scores representing higher levels of experienced 

depressive symptoms.  A score of 16 or greater is considered a moderately severe level of 

symptoms and could be a marker for clinical depression (Radloff, 1977).  Previous 

research found the internal consistency of the scale ranged from good to excellent (α = 

.85-.90; Radloff, 1977), and the present study also demonstrated very good reliability at α 

= .86. 

Data Analyses 

All analyses were completed using the Statistical Package for the Social Sciences 

(SPSS) software version 21, and mean substitution was used to replace missing data. 

Descriptive Statistics and Correlations 

 Means, standard deviations, and bivariate correlations of all study variables were 

calculated using descriptive statistics, Pearson correlations for continuous variables, 

point-biserial correlations for continuous and dichotomous variables, and chi-square tests 

for pairs of dichotomous variables. 

Multivariate Analysis of Variance 

 A one-way between-groups multivariate analysis of variance (MANOVA) was 

performed to examine differences in reported stress, trait anxiety, and depressive 

symptoms among the varying levels of positivity.  The independent variable, positivity, 
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was classified into three groups (viz., flourishing, languishing, and depressed) according 

to the criteria scores determined by Fredrickson and Losada (2005).  Using the 

procedures detailed by Pallant (2010), preliminary examinations of statistical 

assumptions were conducted to evaluate normality, univariate and multivariate outliers, 

linearity, homogeneity of regression, multicollinearity and singularity, and homogeneity 

of variance-covariance matrices.  Post-hoc pairwise comparisons were performed using 

Tukey’s Honestly Significant Difference (HSD) method; in the instance that equal 

variances were not assumed, the Games-Howell test was instead used.  Cohen’s d was 

calculated to estimate the effect size of group differences. 

RESULTS 

Descriptive Analysis 

Data collection was conducted over a period of two weeks and the study obtained 

a final sample size of n = 200 postdocs (38% response rate).  This response rate exceeded 

expectations as previous studies with similar methods recorded lower return rates ranging 

from 17% to 25% (Deutskens et al., 2004; Evans & Mathur, 2005; Sax et al., 2003); a 

meta-analysis of 56 web-based surveys from 39 studies reported an average response rate 

of 35% (Cook et al., 2000).   

Participants were primarily male (59.5%) with a mean age of 32 years, ranging 

from 26 to 52 years.  In terms of race/ethnicity, 63.5% were non-Hispanic White or 

Caucasian, 18% Asian or Pacific Islander, 8.5% Hispanic or Latino, 7% Indian or South 

Asian, 0.5% Black or African American, and 2.5% other.  The majority were married 
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(59.5%), 31% were single, 7% were living with a partner, and the remaining 2.5% were 

either divorced or separated.  Their family sizes ranged from having zero to four children; 

71% had no children, 18.5% had one, 6% had two, 4% had three, and one participant had 

four children.  The participants were employed as postdocs for an average of 1.5 years, 

and ranged from 1 year to 6 years and 8 months.  The majority worked in the college of 

natural sciences (48.5%), 20% in engineering, 7.5% in liberal arts, 5.5% in geosciences, 

5% in pharmacy, and the remaining were in communication, education, public affairs, 

social work, or other.  Most of the postdocs originated from the United States (US) 

(50.5%), 10.5% China, 6.5% India, 4% South Korea, 3.5% United Kingdom, 3% Canada, 

and the remaining were from 25 other countries around the globe.   

Prior to correlation analyses, multiple-category demographic variables were 

collapsed into binary variables to produce appropriately sized groups: marital status (1 = 

married, 0 = unmarried), college/school (1 = natural sciences, 0 = other), race/ethnicity 

(1 = non-Hispanic White/Caucasian, 0 = other), and nationality (1 = from US, 0 = other).  

Age, number of children, and employment length were retained as continuous variables.  

Table 13 displays the means, standard deviations, and correlations for all study variables.  

The analysis indicated strong correlations between stress and trait anxiety (r = .76, p < 

.001), stress and depressive symptoms (r = .72, p < .001), as well as trait anxiety and 

depressive symptoms (r = .75, p < .001).  Among the demographic control variables, no 

significant associations were found with any of the focal dependent variables except for 

marital status.  Results showed that, on average, married postdocs experienced fewer 

depressive symptoms than those who were unmarried (r = -.19, p < .01).
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Table 13. Means, standard deviations (SD), and bivariate correlations for all variables (n = 200). 

 



 90 

Multivariate Analysis of Variance 

Three data points related to positive emotions and one from depressive symptoms 

were missing; these were replaced via mean substitution.  Preliminary tests of statistical 

assumptions found no serious violations, except for the equality of variances in 

depressive symptoms; according to Levene’s Test of Equality of Error Variances, the 

variable depressive symptoms did not satisfy the assumption of equality of variances (p < 

.01), and thus the Games-Howell test was used for post-hoc comparisons in depressive 

symptoms instead of Tukey’s HSD.   

 Results found a significant difference among the flourishing, languishing, and 

depressed groups on the combined dependent variables, F6, 390 = 13.61, p < .001; Wilks’ 

Lambda = .68; ηp
2
 = .17.  When the results for the dependent variables were individually 

examined using the tests of between-subjects effects, significant differences were found 

for all dependent variables: stress (p < .001, ηp
2
 = .25), trait anxiety (p < .001, ηp

2 
= .20), 

and depressive symptoms (p < .001, ηp
2
 = .29).   

As shown in Figure 10, the flourishing group reported the lowest levels of stress, 

trait anxiety, and depressive symptoms.  In contrast, the depressed group recorded the 

highest levels of stress, trait anxiety, and depressive symptoms.  And as expected, the 

languishing group had scores that were between the flourishing and depressed groups 

across all three of the dependent variables.  All pairwise comparisons between the 

categories of positivity (viz., flourishing vs. languishing, flourishing vs. depressed, and 
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languishing vs. depressed) yielded statistically significant differences in the mean scores 

of stress, trait anxiety, and depressive symptoms (see Table 14). 
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Figure 10.  Means, standard deviations, and ranges of stress, trait anxiety, and 

depressive symptoms as reported by flourishing, languishing, and depressed 

postdocs (n = 200). 
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Table 14. Pairwise comparisons for each dependent variable by positivity category. 
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DISCUSSION 

Using a sample of n = 200 postdocs, the purpose of the present study was to 

examine if groups of flourishing, languishing, and depressed postdocs would significantly 

differ from each other in scores of stress, trait anxiety, and depressive symptoms.  As 

hypothesized, flourishing postdocs (positivity ratio > 2.9) reported the lowest levels of 

stress, trait anxiety, and depressive symptoms; the languishing group (positivity ratio = 

1.0 to 2.9) reported higher levels than the flourishing group; but the depressed postdocs 

(positivity ratio < 1.0) exhibited the highest levels of stress, trait anxiety, and depressive 

symptoms.   

These results lend further support for the utility of the positivity criteria as 

proposed by Fredrickson and Losada (2005).  Post hoc comparisons yielded significant 

differences between all possible pairs within each dependent variable, indicating that the 

positivity tipping points effectively distinguished differences among flourishing, 

languishing, and depressed postdocs.  The data showed that 13% of the postdocs were 

flourishing, 58% were languishing, and 29% were depressed.  According to researchers, 

approximately 17 to 20% of the general population fit the criteria for flourishing 

(Fredrickson & Losada, 2005; Keyes, 2002, 2007), while about 80% scored below the 

flourishing point (Fredrickson, 2009a).   

As expected, depressed postdocs not only experienced the highest levels of stress, 

trait anxiety, and depressive symptoms, but they also reported average levels that were 

above the cutoff scores for possible cases of anxiety disorders (Van Dam et al., 2011) and 

clinically significant levels of depressive symptoms (Antoni et al., 2001; Myers & 
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Weissman, 1980; Radloff, 1977; Schulberg et al., 1985).  Out of the total sample, 35% of 

the postdocs reported scores at or above the trait anxiety cutoff score of 43, signifying 

that at least 1 out of 3 postdocs falls within the range for probable cases of clinical 

anxiety disorder; in comparison to a large community study with 6,685 participants, only 

11.5% of the sample fell above the cutoff score (Van Dam et al., 2011).  In terms of 

depressive symptoms, 21% had scores that were at or above the cutoff point of 16, 

indicating a moderately severe level of symptoms and a possible marker for clinical 

depression; this proportion aligns with the 21% in the general population who also report 

depressive symptoms score above the cutoff value (Radloff, 1977). 

Such striking statistics should raise concerns regarding the health and well-being 

of postdocs.  Employers should provide programs, opportunities, and resources that 

would increase postdoc positivity, as well as decrease their stress levels, trait anxiety, and 

depressive symptoms.  Improving the positivity and well-being of postdocs is not only in 

their self-interest, but also in the best interest of the organization, considering that happier 

and healthier employees are more engaged and more productive workers. 

Results from the present study should be considered in light of the following 

limitations.  The present study used cross-sectional data, and thus causality and 

directionality cannot be determined from the found associations among the variables.  It 

is also possible that the data may be vulnerable to inaccuracies due to common-methods 

bias and the self-report nature of the survey instrument.  The participants were recruited 

from a pool of postdocs who were employed at a large research institution in the state of 

Texas during the spring of 2012.  There were no exclusion criteria, and all postdocs from 
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any college or department across the university were allowed to participate.  Due to this 

localized sampling, results and implications may not be applicable to postdocs from other 

institutions, locations, or time periods. 

In conclusion, findings from the present study provide further support for the 

mathematically derived positivity ratio cutoff scores developed by Fredrickson and 

Losada (Fredrickson & Losada, 2005).  As expected, flourishing postdocs recorded the 

lowest scores, while depressed postdocs reported the highest levels of stress, trait anxiety, 

and depressive symptoms.  Although most of the participants’ health indicators scored 

relatively close to the scores of the general population, particular attention should be paid 

toward addressing anxiety issues among postdocs, given that 35% of postdocs—three 

times the rate from the general population—reported trait anxiety scores about the cutoff 

for probably clinical levels of anxiety disorder.  Programs should be implemented to 

increase positive emotions and decrease negative emotions in the day-to-day work and 

lives of postdocs.  Future research should investigate possible explanations behind why 

postdocs experience such high rates of anxiety. 

 

. 
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Chapter 6: Study III - Determinants of Work Engagement among 

Postdoctoral Fellows: The Impacts of Work Meaningfulness, Supervisor 

Support, Stress, and Positive Emotions 

ABSTRACT 

In the recent years, employers and researchers have been highly interested in 

studying the determinants of employee work engagement because of its strong 

relationship with individual productivity and overall organizational success.  Considered 

the antipode of the burnout syndrome—which is characterized by emotional exhaustion, 

depersonalization, and reduced personal accomplishment—work engagement is instead 

embodied by vigor, dedication, and absorption.  Previous research has identified work 

meaningfulness and supervisor support as the strongest predictors of work engagement, 

but little is known about the additional influences of stress and positive emotions on work 

engagement.  Therefore, using a sample of 200 postdoctoral research fellows, the present 

study was conducted to determine if stress and positive emotions had influences on work 

engagement, over and above the contributions of work meaningfulness, supervisor 

support, and a variety of demographic controls.  Hierarchical multiple regression was 

used in the data analysis, and results confirmed the significant associations of stress and 

positive emotions with work engagement among postdocs.  Additional mediation analysis 

revealed that positive emotions completely mediated the link between supervisor support 

and work engagement.  In light of these findings, to optimize engagement and 

productivity at the workplace, supervisors should strive to assign meaningful work to 
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their staff and implement programs that would help employees find meaning in their 

work.  Additionally, it is important for supervisors to be supportive of their staff and to 

create positive interpersonal relationships and workplace environments. 

Keywords: engagement, positive emotions, stress, meaningfulness, postdoc, 

supervisor 

INTRODUCTION 

Interest in understanding the determinants of employee work engagement has 

been growing as employers realize its strong relationship with employee productivity and 

the greater organizational success (Freeney & Tiernan, 2006; Kahn, 1990; Simpson, 

2009).  Researchers propose that work engagement is characterized by three dimensions; 

they are vigor, dedication, and absorption.  Vigor is described as the individual’s level of 

energy toward work, and their willingness to invest time and effort in their work despite 

challenging conditions; dedication is characterized by the individual’s degree of 

involvement, ownership, and pride over their work; and lastly, absorption refers to the 

extent of how engrossed an employee feels about their work, to the point where time 

seems to flow more quickly than expected (Bakker & Demerouti, 2008; Bakker et al., 

2008; Schaufeli et al., 2006).  

 Researchers consider work engagement to be the antipode of the burnout 

syndrome, which is characterized by emotional exhaustion, depersonalization, and 

reduced personal accomplishment (González-Romá et al., 2006; Schaufeli et al., 2006).  

Emotional exhaustion is characterized by feelings of fatigue or being drained of 
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emotional and physical resources; depersonalization refers to one’s cynical and negative 

tendencies toward others; and reduced personal accomplishment is defined as self-

perceptions of incompetence or lack of achievement (Maslach & Leiter, 2008; Maslach et 

al., 2001).  Not only is burnout related to employee absenteeism and loss of productivity 

(Borritz et al., 2006; Nayeri et al., 2009), all of its three dimensions were also found to be 

associated with chronic stress and depressive symptoms (Steinhardt et al., 2011).  

Additionally, in our previous work (2012), burnout was found to be strongly and 

negatively associated with positive emotions. 

 The strongest predictors of work engagement are work meaningfulness (r = .63) 

and supervisor support (r = .66; May et al., 2004; Renn & Vandenberg, 1995).  Work 

meaningfulness refers to the perceived value of work goal or purpose as it relates to an 

employee’s personal ideals and beliefs.  The absence of work meaning would leave 

employees feeling alienated and disengaged from their work (Aktouf, 1992).  Supervisor 

support, on the other hand, is characterized by the amount and quality of support, 

encouragement, and respect that employees receive from their supervisors.  Employees 

with supportive supervisors felt safer and more secure at the workplace, and thus they 

were more engaged with their work (May et al., 2004). 

Given the bipolar properties of work engagement and burnout, and considering 

the aforementioned associations of stress and positive emotions toward burnout, it is 

expected that stress would have a negative relationship with work engagement while 

positive emotions would be positively associated with work engagement.  Although 

studies linking stress with burnout are in abundance (Iacovides et al., 2003; Jamal & 



 107 

Baba, 2000; McManus et al., 2004; Steinhardt et al., 2011), there seems to be a absence 

in research directly relating stress to work engagement.  Furthermore, researchers have 

suggested that positive emotions may be related to engagement as a simple correlation 

(Bakker & Demerouti, 2008) or as a mediating construct between resources and 

engagement (Schaufeli, Bakker, et al., 2009); however, how positive emotions relate to 

work engagement in tandem with work meaningfulness and supervisor support has not 

been examined.  

Therefore, the purpose of the present study was to (a) investigate if stress and 

positive emotions would significantly account for variance in work engagement, over and 

above what has been explained by known predictors (viz., work meaningfulness and 

supervisor support) as well as a variety of demographic covariates; (b) examine how 

much variance in work engagement can be explained altogether by work meaningfulness, 

supervisor support, stress, and positive emotions; (c) determine how much unique 

variance is explained by each independent variable; and (d) compare the strengths of the 

independent variables and identify the strongest predictors of work engagement among 

postdoctoral research fellows (postdocs). 

METHODS 

Participants and Procedures 

Participants were recruited from a pool of postdocs who were employed at a large 

research institution in Texas during February 2012.  The email addresses of potential 

participants (n = 523) were obtained from the institution’s human resources office, and 
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recruitment letters were sent via email inviting postdocs to voluntarily participate in a 

Qualtrics online survey that required approximately 30 minutes to complete.  The sample 

selection method did not have exclusion criteria, except that participants must be 

currently employed under a postdoctoral fellowship appointment during the time of data 

collection.   

In order to enhance the survey response rate, a variety of incentive prizes were 

offered (Deutskens et al., 2004).  Each participant was compensated with a $5 Starbucks 

gift card, a deck of inspirational quote cards ($2 value), and an Individual Feedback 

Profile document which provided a confidential report of the participant’s results as well 

as an anonymous summary of the sample’s aggregate results.  In addition, participants 

were entered into a lottery drawing for a number of larger prizes (e.g., restaurant gift 

cards valued from $10 to $50, iPod Shuffles, and Amazon Touch Kindles); one prize was 

awarded for every 15 surveys completed.  The present study was approved by the 

Institutional Review Board. 

Measures 

The online survey assessed participants’ demographic characteristics, work 

engagement, work meaningfulness, supervisor support, stress, and positive emotions.  

Each of these variables is further discussed in the following sections, and a copy of the 

survey may be requested from the corresponding author. 
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Demographics 

Participants were asked to report a variety of personal characteristics including 

age, sex, race/ethnicity, marital status, number of children, college/school (i.e., location 

of employment), employment length, and nationality (i.e., country of origin).  Because 

these demographic characteristics may be related to the dependent variables, the present 

study used them as covariates in the regression analyses. 

Work Engagement 

Participant work engagement was assessed using the nine-item Utrecht Work 

Engagement Scale (UWES-9; Schaufeli et al., 2006).  On a seven-point scale ranging 

from 0 (never) to 6 (always; everyday), respondents indicated the extent to which they 

agreed with statements that evaluated their feelings about their job (e.g., “At my work, I 

feel bursting with energy,” “I am enthusiastic about my job,” and “I feel happy when I 

am working intensely”).  The work engagement score was calculated as the mean of the 

nine items, ranging from 0 to 6, with higher scores indicating higher levels of work 

engagement.  According to previous research, this scale demonstrated good to excellent 

internal reliability with Cronbach’s alphas ranging from .85 to .92 (Schaufeli et al., 

2006); the present study also recorded excellent reliability at α = .92. 

Work Meaningfulness 

Work meaningfulness was measured using the six items developed by May, 

Gilson, and Harter (2004).  Participants were asked to report the extent to which they 
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agreed with statements that examined the degree of meaning that they felt about their 

work-related activities.  Using a five-point agreement-disagreement Likert scale ranging 

from 1 (strongly disagree) to 5 (strongly agree), participants responded to statements 

such as “The work I do on this job is very important to me,” “My job activities are 

personally meaningful to me,” and “I feel that the work I do on my job is valuable.”  The 

work meaningfulness score was calculated as the mean of the six items, ranging from 1 to 

5, with higher scores indicating higher levels of work meaningfulness.  This scale had 

excellent reliability with a Cronbach’s alpha of .90 (May et al., 2004), and the present 

study obtained an alpha of .94. 

Supervisor Support 

The participants’ sense of supervisor support was assessed using the 10-item scale 

from May et al. (2004).  Using a five-point agreement-disagreement Likert scale ranging 

from 1 (strongly disagree) to 5 (strongly agree), participants responded to statements 

including “My supervisor helps me solve work-related problems,” “My supervisor 

encourages me to develop new skills,” and “My supervisor praises good work.”  The 

supervisor support score was calculated as the mean of the 10 items, ranging from 1 to 5, 

with higher scores indicating higher levels of supervisor support.  This scale reported 

excellent internal reliability with a Cronbach’s alpha of .95 (May et al., 2004), and the 

present study also recorded an excellent reliability at α = .94. 
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Stress 

This variable was assessed using the 10-item Perceived Stress Scale (PSS-10; 

Cohen & Williamson, 1988), which measured the appraised stressfulness of the 

respondents’ life situations.  The scale items asked participants to rate how often stressful 

events occurred during the past month on a five-point scale from 0 (never) to 4 (very 

often).  Sample items include “How often have you been upset because of something that 

happened unexpectedly?,” “How often have you felt that you were unable to control the 

important things in your life?,” and “How often have you felt difficulties were piling up 

so high that you could not overcome them?”  The stress score was calculated as the sum 

of the 10 items, ranging from 0 to 40, with higher scores representing higher levels of 

stress.  Previous research found the internal reliability of the PSS-10 to range from 

acceptable (α = .78) to excellent (α = .91; Cohen & Janicki-Deverts, 2012), and the 

reliability from the present study was estimated at α = .86. 

Positive Emotions 

 The participants’ experienced positive emotions were measured by the 10-item 

positive emotions subscale of the Modified Differential Emotions Scale (mDES; 

Fredrickson et al., 2003).  Each item asked participants to recall how often they have 

experienced particular sets of positive emotions during the previous two weeks (e.g., “In 

the past two weeks, I have felt amused, fun-loving, or silly.”), and response options 

ranged on a five-point scale from 0 (never) to 4 (most of the time).  The positive emotions 

score was calculated as the sum of the 10 items; scores ranged from 0 to 40, with higher 
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scores indicating higher frequencies of experienced positive emotions.  Internal reliability 

for the positive emotion subscale was found to be acceptable in previous research (α = 

.79; Fredrickson et al., 2003), and reliability was very good in the present study (α = .87). 

Data Analyses 

All analyses were completed using the Statistical Package for the Social Sciences 

(SPSS) software version 21, and mean substitution was used to replace missing data.  

Using the procedures detailed by Pallant (2010), preliminary tests were performed to 

ensure that the statistical assumptions of normality, linearity, multicollineary, and 

homoscedasticity were satisfied before the regression analysis was conducted. 

Descriptive Statistics and Correlations 

Means, standard deviations, and bivariate correlations of all study variables were 

calculated using descriptive statistics, Pearson correlations for continuous variables, 

point-biserial correlations for continuous and dichotomous variables, and chi-square tests 

for pairs of dichotomous variables. 

Hierarchical Multiple Regression 

Hierarchical multiple regression analysis was used to examine how well the 

independent variables (viz., work meaningfulness, supervisor support, stress, and positive 

emotions) explained the variance in the dependent variable—work engagement—after 

controlling for the variance associated with demographic covariates.  The hierarchical 

model of the multiple regression analysis consisted of four steps.  In Step 1, the 
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demographic covariates were entered in the regression of work engagement.  In Steps 2 

through 4, the following independent variables were entered in sequential order: work 

meaningfulness and supervisor support (Step 2), stress (Step 3), and positive emotions 

(Step 4). 

RESULTS 

Descriptive Analysis 

Data collection was conducted over a period of two weeks and the study obtained 

a sample size of n = 200 postdocs (38% response rate).  This response rate exceeded 

expectations as previous studies with similar methods have recorded lower return rates 

ranging from 17% to 25% (Deutskens et al., 2004; Evans & Mathur, 2005; Sax et al., 

2003); a meta-analysis of 56 web-based surveys from 39 studies reported an average 

response rate of 35% (Cook et al., 2000).  However, due to partially missing demographic 

data (viz., age and college/school), four of the participants were dropped from the 

analysis, resulting in a final sample size of n = 196; three missing data points related to 

positive emotions were replaced via mean substitution. 

The study participants were primarily male (59.5%) with a mean age of 32 years, 

ranging from 26 to 52 years.  Demographically, 63.5% were non-Hispanic White or 

Caucasian, 18% Asian or Pacific Islander, 8.5% Hispanic or Latino, 7% Indian or South 

Asian, 0.5% Black or African American, and 2.5% other.  The majority were married 

(59.5%), 31% were single, 7% were living with a partner, and the remaining 2.5% were 

either divorced or separated.  Their family sizes ranged from having zero to four children; 
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71% had no children, 18.5% had one, 6% had two, 4% had three, and one participant had 

four children.  The participants were employed as postdocs for an average of 1.5 years, 

and ranged from 1 year to 6 years and 8 months.  The majority worked in the college of 

natural sciences (48.5%), 20% in engineering, 7.5% in liberal arts, 5.5% in geosciences, 

5% in pharmacy, and the remaining were in communication, education, public affairs, 

social work, or other.  Most of the postdocs originated from the United States (US) 

(50.5%), 10.5% China, 6.5% India, 4% South Korea, 3.5% United Kingdom, 3% Canada, 

and the remaining were from 25 other countries around the globe. 

Prior to the regression analyses, multiple-category demographic variables were 

collapsed into binary variables in order to produce appropriately sized groups: marital 

status (1 = married, 0 = unmarried), college/school (1 = natural sciences, 0 = other), 

race/ethnicity (1 = non-Hispanic White/Caucasian, 0 = other), and nationality (1 = from 

US, 0 = not from US).  Age, number of children, and employment length were retained as 

continuous variables. 

Table 15 displays the means, standard deviations, and correlations for all study 

variables.  Work meaningfulness, supervisor support, stress, positive emotions, and work 

engagement were all moderately to strongly correlated with each other.  The strongest 

correlations with work engagement were from work meaningfulness (r = .74, p < .001) 

and positive emotions (r = .59, p < .001).  Among the demographic control variables, age 

was positively related to work meaningfulness, number of children was positively 

correlated with work meaningfulness, supervisor support, and work engagement. 
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Table 15. Means, standard deviations (SD), and bivariate correlations for all variables (n = 196). 
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Hierarchical Multiple Regression 

 Hierarchical multiple regression was used to assess the ability of work 

meaningfulness, supervisor support, stress, and positive emotions in explaining work 

engagement among postdocs, after controlling for the influences of a variety of 

demographic controls (viz., age, number of children, employment length, sex, marital 

status, college/school, race/ethnicity, and nationality). 

As displayed in Table 16, the control variables were entered into Model 1, but 

they did not significantly account for any variance in work engagement (F8, 187 = .93, p > 

.05).  Following the addition of work meaningfulness and supervisor support in Model 2, 

the total variance explained was estimated at 58% (F10, 185 = 25.04, p < .001).  In Model 

3, stress was entered into the equation, and the model accounted for an additional 2% of 

the variance in work engagement (F change1, 184 = 10.17, p < .01).  In the final step, 

Model 4, positive emotions was included, and this step explained an additional 2% in the 

model R
2
 (F change1, 183 = 10.04, p < .01); altogether, the final model accounted for a 

total of 62% of the variance in work engagement (F12, 183 = 24.71, p < .01).   

Work meaningfulness (B = .84, p < .001), stress (B = -.02, p < .05), and positive 

emotions (B = .03, p < .01) were expectedly associated with work engagement.  While 

holding all else constant, work meaningfulness appeared to have the strongest unique 

contribution to explaining work engagement (β = .56, sr
2
 = .20)—for every standard 

deviation work meaningfulness is increased, work engagement is also expected to 

increase by .56 standard deviation; the squared semipartial correlation coefficient (sr
2
) 
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indicates the unique variance associated with each variable, and estimates that the model 

R
2
 will decrease by 20% if work meaningfulness is excluded from the equation.  After 

work meaningfulness, the second strongest determinant of work engagement was positive 

emotions (β = .20, sr
2
 = .02), followed by stress (β = -.12, sr

2
 = .01).  However, the 

association between supervisor support and work engagement unexpectedly became non-

significant in the final model (B = .09, β = .08, sr
2
 = .004, p > .05). 

 

 



 118 

Table 16. Hierarchical regression of work engagement on controls and focal predictors (n = 196). 
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Positive Emotions Mediate the Effect of Supervisor Support? 

 The unexpected drop in the significance of supervisor support upon the addition 

of positive emotions in the final model suggested that positive emotions could be 

mediating the link between supervisor support and work engagement.  To analyze this 

conceptual model, Preacher and Hayes’ (2004) Model INDIRECT script using bootstrap 

estimation was used to determine if positive emotions in fact mediated the relationship 

between supervisor support and work engagement—while controlling for demographic 

covariates as well as the effects of work meaningfulness and stress.  As shown on Figure 

11, results revealed significant direct paths between supervisor support and positive 

emotions (B = 1.57, β = .22, p < .001), and between positive emotions and work 

engagement (B = .03, β = .20, p < .01).  After controlling for the effects of positive 

emotions, work meaningfulness, stress, and the set of demographic covariates, the direct 

relationship between supervisor support and work engagement was non-significant (B = 

.09, β = .08, p > .05), indicating that positive emotions completely mediated the link 

between supervisor support and work engagement.  The control variables had non-

significant relationships with work engagement, except for stress (B = -.02, β = -.12, p < 

.05) and work meaningfulness (B = .84, β = .56, p < .001).  The indirect effect of 

supervisor support on work engagement via positive emotions was significant (B = .05, β 

= .05, p < .05).  Taking together the direct and indirect effects, the total effect of 

supervisor support on work engagement was significant (B = .13, β = .12, p < .05), and 

the overall model accounted for 62% of the total variance in work engagement. 
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Figure 11.  Conceptual model of positive emotions fully mediating the relationship 

between supervisor support and work engagement with unstandardized (B) 

and standardized (β) coefficients (n = 196). 

 

     Indirect effect of supervisor support on work engagement, B = .05, β = .05* 

     Total effect of supervisor support on work engagement, B = .13, β = .12* 

     Model R
2
 = .62*** 

 

     Note: *p < .05, **p < .01, ***p < .001 

     
†
Controlling for age, number of children, employment length, sex, marital status,  

      college/school, race/ethnicity, nationality, work meaningfulness, and stress.   
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DISCUSSION 

Using a sample of n = 200 postdocs, the purpose of the present study was to (a) 

investigate if stress and positive emotions would significantly account for variance in 

work engagement, over and above what has been explained by known predictors (viz., 

work meaningfulness and supervisor support) as well as a variety of demographic 

covariates; (b) examine how much variance in work engagement can be explained 

altogether by work meaningfulness, supervisor support, stress, and positive emotions; (c) 

determine how much unique variance is explained by each independent variable; and (d) 

compare the strengths of the independent variables and identify the strongest predictors 

of work engagement among postdocs.   

As expected, stress and positive emotions significantly accounted for additional 

variance in work engagement, although it was relatively small (4%) compared to what 

was explained by work meaningfulness and supervisor support (58%).  These findings 

nonetheless provide further support for the concept that work engagement is the antipode 

of burnout, given that positive emotions and stress had opposing associations with work 

engagement in contrast to their associations with burnout in previous research (Gloria et 

al., 2012; Steinhardt et al., 2011).  In alignment with other findings, work meaningfulness 

remained to be the strongest determinant of work engagement (May et al., 2004), 

followed by positive emotions and stress.   

 Interestingly, the drop in the significance of supervisor support upon entry of 

positive emotions in the final model indicated that positive emotions may have mediated 
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the link between supervisor support and work engagement.  Further mediation analysis 

revealed that positive emotions indeed completely mediated the path between supervisor 

support and work engagement, suggesting that the influence of supervisor support on 

work engagement depended entirely on how it first affects positive emotions.  In other 

words, work engagement of postdocs may be determined by the quantity and quality of 

their experienced positive emotions, and the degree of their positive emotions may be 

determined by the supportiveness of their mentors or supervisors.   

According to these findings, supervisors and employers should strive to appoint 

meaningful work to their postdoc staff (May et al., 2004).  In order to optimize the 

meaningfulness of work to employees, it is important for supervisors to know their staff 

members and be mindful of each employee’s strengths and interests; supervisors should 

then capitalize on that information and assign work based on individual strengths and 

interests.  In addition, employers should also implement programs to help employees find 

meaning in their work.  Although not all types of work will be apparent with meaning, 

supervisors can help their staff to understand the meaningfulness and the importance of 

even the most mundane tasks as they all critically contribute to the overall productivity 

and success of the team (i.e., a team is only as strong as its weakest link) (Sekerka & 

Fredrickson, 2008).   

In addition, supervisors should strive to maintain positive relationships as well as 

positive workplace environments with their staff.  Fredrickson explained that because an 

individual’s experiences of positive emotions can resonate with other members of the 

organization, positive emotions and positive work environments can also promote 
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organizational engagement and flourishing (Fredrickson, 2003). It is also important to 

foster coworker support, as one study discovered that employees who received coworker 

support were likely to receive more support from their supervisors (Yoon & Thye, 2000).  

Lastly, considering the damaging influence of stress on work engagement, employers and 

supervisors should also offer stress management programs for postdocs in order to foster 

their full potential to be happy, healthy, engaged, and productive workers. 

Results from the present study should be considered in light of the following 

limitations.  The present study used cross-sectional data, and thus causality and 

directionality cannot be determined from the found associations among the variables.  It 

is also possible that the data may be vulnerable to inaccuracies due to common-methods 

bias and the self-report nature of the survey instrument.  The participants were recruited 

from a pool of postdocs who were employed at a large research institution in the state of 

Texas during the spring of 2012.  There were no exclusion criteria, and all postdocs from 

any college or department across the university were allowed to participate.  Due to this 

localized sampling, results and implications may not be applicable to postdocs from other 

institutions, locations, or time periods. 

In conclusion, findings from the present study lend additional support toward the 

concept that work engagement is the antipode of the burnout syndrome.  Results also 

further confirmed the strong contribution of work meaningfulness to work engagement.  

Although their relative contributions to explaining work engagement were relatively 

small, positive emotions and stress were still significant and should be addressed in work 

engagement programs.  Supervisor support is also critical in determining employee 
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engagement, but supervisors should aim at increasing positive emotions at the workplace 

by fostering positive interpersonal relationships as well as positive work environments.  
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Chapter 7: Conclusion 

 Guided by Fredrickson’s broaden-and-build theory of positive emotions 

(Fredrickson, 2004, 2005), this dissertation project conducted three studies to explore and 

examine the multidimensional effects of positive emotions on stress, coping strategies, 

resilience, trait anxiety, depressive symptoms, and work engagement, using a sample of 

postdoctoral research fellows (n = 200) from a large research institution in Texas. 

STUDY I: POSITIVE EMOTIONS ENHANCE COPING, FUEL RESILIENCE, AND PROTECT 

INDIVIDUALS AGAINST THE HARMFUL EFFECTS OF STRESS: IMPLICATIONS OF THE 

BROADEN-AND-BUILD THEORY 

The purpose of this study was to examine if (a) positive emotions fueled 

resilience; (b) coping strategies mediated the link between positive emotions and 

resilience; and (c) resilience moderated the influence of stress on trait anxiety and 

depressive symptoms.   

Findings from the present study provide additional support for the build and 

buffering hypotheses of the broaden-and-build theory of positive emotions.  Results 

suggested that positive emotions may fuel resilience directly, as well as indirectly by 

promoting adaptive coping and demoting maladaptive coping strategies.  Although stress 

was strongly associated with trait anxiety and depressive symptoms, having higher levels 

of resilience could protect postdocs from developing clinical levels of anxiety and 

depression.  In order to maintain and enhance the well-being of postdocs, programs 
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should be implemented to increase their positive emotions, adaptive coping, and 

resilience. 

STUDY II: FLOURISHING, LANGUISHING, AND DEPRESSED POSTDOCTORAL FELLOWS: 

DIFFERENCES IN STRESS, TRAIT ANXIETY, AND DEPRESSIVE SYMPTOMS  

The purpose of this study was to examine if groups of flourishing, languishing, 

and depressed postdocs would significantly differ from each other in scores of stress, trait 

anxiety, and depressive symptoms.   

Findings from the present study provide further support for the mathematically 

derived positivity ratio cutoff scores developed by Fredrickson and Losada (Fredrickson 

& Losada, 2005).  As expected, flourishing postdocs recorded the lowest scores, while 

depressed postdocs reported the highest levels of stress, trait anxiety, and depressive 

symptoms.  Although most of the participants’ health indicators scored relatively close to 

the scores of the general population, particular attention should be paid toward addressing 

anxiety issues among postdocs, given that 35% of postdocs—three times the rate from the 

general population—reported trait anxiety scores about the cutoff for probably clinical 

levels of anxiety disorder.  Programs should be implemented to increase positive 

emotions and decrease negative emotions in the day-to-day work and lives of postdocs.  

Future research should investigate possible explanations behind why postdocs experience 

such high rates of anxiety. 
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STUDY III: DETERMINANTS OF WORK ENGAGEMENT AMONG POSTDOCTORAL 

FELLOWS: THE IMPACTS OF WORK MEANINGFULNESS, SUPERVISOR SUPPORT, STRESS, 

AND POSITIVE EMOTIONS 

The purpose of this study was to (a) investigate if stress and positive emotions 

would significantly account for variance in work engagement, over and above what has 

been explained by known predictors (viz., work meaningfulness and supervisor support) 

as well as a variety of demographic covariates; (b) examine how much variance in work 

engagement can be explained altogether by work meaningfulness, supervisor support, 

stress, and positive emotions; (c) determine how much unique variance is explained by 

each independent variable; and (d) compare the strengths of the independent variables 

and identify the strongest determinants of work engagement among postdocs.  

Findings from the present study lend additional support toward the concept that 

work engagement is the antipode of the burnout syndrome.  Results also further 

confirmed the strong contribution of work meaningfulness to work engagement.  

Although their relative contributions to explaining work engagement were relatively 

small, positive emotions and stress were still significant and should be addressed in work 

engagement programs.  Supervisor support is also critical in determining employee 

engagement, but supervisors should aim at increasing positive emotions at the workplace 

by fostering positive interpersonal relationships as well as positive work environments. 
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Appendix B: Email Invitation/Recruitment Letter 

 

Subject:  

Postdoctoral Experience and Well-Being survey. Participants will be compensated. 

Body:  

Dear UT Austin Postdoctoral Fellow, 

I am a PhD candidate in Health Education, and I request your help in completing my 

dissertation research that will examine the experience and well-being of postdoctoral 

fellows.  Confidential aggregate results will be shared with the Office of the Vice 

President for Research, and they will use this information to better understand the needs 

of postdoctoral fellows, improve related programs and services, and ultimately enhance 

your experiences.  Only I and my supervising professor (Dr. Mary Steinhardt) will have 

access to the data, and all identifying information will be removed from the final dataset. 

This study involves only an online survey, consisted of i) quantitative items that will 

assess your individual characteristics and ii) qualitative questions where you can share 

details of your experiences, needs, and recommendations on how the university could 

improve the postdoctoral fellowship program. 

Your participation will be compensated with a $5 Starbucks giftcard, a deck of 

inspirational quote cards, and an Individual Feedback Profile which will provide a 

summary of your personal results.  You will also be entered into a drawing for larger 

prizes such as restaurant giftcards, Visa giftcards, iPod Shuffles, and Amazon Touch 

Kindles (a large prize will be given away for every 15 surveys we receive). 

For full details and to complete the survey, click on the following link: 

Take the Survey 

https://utaustined.qualtrics.com/WRQualtricsSurveyEngine/?Q_SS=0qgoORogdWaTR52_3xtfsHBJaXBejWc&_=1
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We sincerely hope that you choose to help us in this important study.  However, if you do 

not wish to participate, reply to this email and enter “no survey” on the subject line.  By 

doing so, you will be removed from our list of participants and you will not receive any 

future emails.  If you have any questions about this study, please do not hesitate to 

contact us. 

 

Best Regards, 

 

Christian T Gloria, MA, CHES 

PhD Candidate in Health Promotion 

Department of Kinesiology and Health Education 

Phone: (512) 799-1444; Fax: (512) 232-5560 

E-mail: ctgloria@utexas.edu 

 

Mary A Steinhardt, EdD, LPC, CHES 

Health Education Professor, Faculty Ombudsperson 

Department of Kinesiology and Health Education 

Phone: (512) 232-3535; Fax: (512) 471-8914 

E-mail: msteinhardt@austin.utexas.edu 

  

mailto:ctgloria@utexas.edu
mailto:msteinhardt@austin.utexas.edu
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Appendix C: Consent to Participate in Internet Research 

 

Dear UT Austin Postdoctoral Fellow, 

You are invited to participate in a research study, entitled “The flourishing fellowship: 

Determinants of successful postdoctoral experiences.”  This study is being conducted by 

Christian Gloria and Mary Steinhardt from the Department of Kinesiology and Health 

Education of The University of Texas at Austin (see contact information below). 

Purpose of Study 

The purposes of this study are to i) identify ways to enhance the personal and 

professional experiences of postdoctoral fellows at The University of Texas at Austin, 

and ii) examine potential determinants of employee success and well-being.  Your 

participation in this study will help the Office of the Vice President for Research in 

developing programs and resources to better serve you and the postdoctoral 

community.  You are welcome to contact the investigators to discuss this study. 

If you agree to participate:  

 The online survey will take approximately 30 minutes of your time. 

 You will read a variety of short questions/statements which will require you to 

either type a response or select from multiple-choice options.  The survey items 

will assess your thoughts regarding your professional and personal experiences, 

individual characteristics, and feelings about work. 

 You will be compensated for completing this survey: 

o Every participant will receive a confidential Individual Feedback Profile 

which will provide a summary of your personal data.  Info sessions will be 

offered where profile results and recommendations will be discussed. 
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o Every participant will also receive a $5 Starbucks giftcard, a deck of 50 

inspirational quote cards, and will be entered into a lottery drawing for 

larger prizes: (15) $10 and (10) $25 restaurant giftcards, (5) $50 Visa 

giftcards, (3) iPod Shuffles, and (2) Amazon Touch Kindles.  One prize 

will be given away for every 15 surveys received.  Winners will be 

contacted and will choose from the pool of available prizes (first drawn, 

first served).  You will be asked for your confidential contact information 

at the end of the survey so that we may deliver your Individual Feedback 

Profile, Starbucks giftcard, inspirational quote cards, and any additional 

prize you win. 

Risks, Benefits, and Confidentiality of Data 

While we do not anticipate any risk or discomfort as you complete the survey, it is 

possible that you may experience some distress from becoming more aware of your 

stressors and emotions.  If you feel distress and need assistance, please contact the 

university's counseling center at (512) 471-3515.  Participation involves no costs; 

however, you will benefit by receiving the said compensation, plus your contribution will 

help the University to better understand your needs, which will ultimately improve the 

services available to you and enhance your postdoctoral experience.  Your name and 

contact information will be kept strictly confidential, and used only for tracking and 

delivery of your compensation.  Only the investigators will have access to the data, and 

all identifying information will be removed from the final dataset. 

Participation or Withdrawal 

Your participation in this study is voluntary.  You may decline to answer any question 

and you have the right to withdraw from participation at any time.  Withdrawal will not 

affect your relationship with The University of Texas in any way.  However, participants 

must complete the entire survey to be eligible for compensation.  If you do not want to 

participate, either simply stop participating or close the browser window.  If you do not 
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want to receive any more reminders or to opt out of future emails, notify the investigator 

at ctgloria@utexas.edu.  

Contacts 

If you have any questions about this study or need to update your email address, contact 

the investigators listed below.  This study has been approved by The University of Texas 

at Austin Institutional Review Board; the study number is 2011-11-0018.  If you have 

questions about your rights as a research participant or are dissatisfied at any time with 

any part of this study, you may contact (anonymously if you wish) the Institutional 

Review Board by phone at (512) 471-8871 or email at orsc@uts.cc.utexas.edu. 

If you agree to participate, click the [Next >>] button at the bottom right of the 

screen to begin the survey.  Please complete this survey by February 29, 2012. 

Thank you for your time and contribution toward this important study. 

 

Sincerely, 

Christian T Gloria, MA, CHES 

PhD Candidate in Health Promotion 

The University of Texas at Austin, College of Education 

Department of Kinesiology and Health Education 

Phone: (512) 799-1444; Fax: (512) 232-5560 

E-mail: ctgloria@utexas.edu 
 

Mary A Steinhardt, EdD, LPC, CHES 

Health Education Professor, Faculty Ombudsperson 

The University of Texas at Austin, College of Education 

Department of Kinesiology and Health Education 

Phone: (512) 232-3535; Fax: (512) 471-8914 

E-mail: msteinhardt@austin.utexas.edu  

mailto:ctgloria@utexas.edu
mailto:orsc@uts.cc.utexas.edu
mailto:ctgloria@utexas.edu
mailto:msteinhardt@austin.utexas.edu
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Appendix D: Qualtrics Online Survey 
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Appendix E: Individual Feedback Profile 
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