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Abstract 

Background: In the field of psychology, stress and creativity are two phenomena that have 

been disputed by many researchers, claiming that their in between relationship is controversial. 

In the interim, many researches have focused on analyzing the relationship between mental 

illness (e.g., bipolar disorder) and creativity; only a few though have been able to draw on a 

systematic investigation apropos the link between creativity, anxiety, and depression.    

Objectives: The main objective of the present study was to identify the effect of stress on 

creativity and further investigate if anxiety and depression mediate their in between 

relationship. 

Method: A random sample of 233 students from Linnaeus University participated in the study. 

The questionnaires distributed consisted of 87 items; 10 items for stress, 7 items for anxiety, 20 

items for depression, and 50 items for creativity. The survey was in both English and Swedish. 

Results: A parallel mediation analysis was used to examine the relationship between stress and 

creativity mediated by depression and anxiety. The data was assessed for outliers within each 

group; all tests were performed separately. The results obtained show that when the outliers are 

included in the analysis [a] stress is a significant predictor of creativity, [b] indirect only 

mediation occurs when depression mediates the stress-creativity relationship, [c] while anxiety 

is an insignificant mediator in the analysis. Additionally, the results indicated that when the 

outliers are excluded from the analysis [a] stress is not a significant predictor of creativity, [b] 

indirect only mediation occurs when depression mediates the stress-creativity relationship, [c] 

while anxiety is an insignificant mediator in the analysis.  

Conclusion: Further research should assess and explore the relationship between stress and 

creativity by taking into consideration mediators or moderators, which may explain the 

relationship between stress and creativity in more terms that are dignified. 

 

Keywords: creativity, stress, anxiety, depression.  
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1. Introduction and Literature review  

Stress and creativity are two phenomena that have received much attention in the field 

of psychology. Their in between relationship, though, has been a controversial and much-

disputed subject with many researchers claiming that stress can affect creativity either positively 

or negatively. Although the consensus view argues that stress and creativity have a contradictory 

relationship, many studies suggest that small doses of stress are likely to motivate people's brain 

to work towards specific goals (Byron, Khazanchi, & Nazarian, 2010). Considering the fact that 

creativity needs stimulation and freedom, it is possible that the way people perceive stressors 

depends upon the goals to which they are connected. For instance, when stressors are considered 

as challenging and meaningful for an individual, then it is likely to increase creative thinking 

(Byron et al., 2010). On the other hand, when stressors are perceived as obstacles to personal 

goals, then it may decrease creative thinking (Johnson & Sarason, 1978). 

 Meanwhile, many researches have focused on analyzing the relationship between 

mental illness (e.g., bipolar disorder) and creativity (e.g., Jamison & Goodwin, 1990; Waddell, 

1998; Andreasen, 2008; Lauronen, Veijola, Isohanni, Jones, Nieminen, & Isohanni, 2004); only 

a few though have been able to draw on a systematic investigation into the relationship between 

creativity, anxiety, and depression (e.g., Silvia & Kimbrel, 2010; Paek, Abdulla, & Cramond, 

2016). Indeed, the relationship between anxiety and creativity is considered quite stimulating 

for many researchers who aimed to explore whether there is a link between them or not. 

Simultaneously, previous findings revealed that depressive symptoms are also linked to 

creativity (e.g., Akinola & Mendes, 2008; Fialkoff, 2011). Taking into consideration that the 

effect of stress on creativity is a factor that has seldom been investigated, the purpose of this 

study was to shine some light on this topic and further examine the role of anxiety and 

depression concerning creativity. It was assumed that stress is a significant predictor of 

creativity, while both anxiety and depression are likely to mediate the stress-creativity 

relationship.  
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2. Literature Review  

2.1 Creativity 

 Creativity is the act of producing new ideas or turning imaginative ones into reality 

(Joshi, 1973). It is described as a way of viewing the word from a new angle by connecting 

unrelated patterns that were hidden and using them to generate solutions (Joshi, 1973). 

Creativity as a process entails two interrelated steps; thinking and acting. For instance, having 

an idea but not acting on it is not enough, since it is considered as imagination rather than 

creation (Joshi, 1973). Creativity doesn’t happen in isolation as it relies on the skills, needs, 

personality traits, and knowledge that an individual has acquired; in other words, an idea can be 

defined as creative only if it has been evaluated and scrutinized for its viability and originality 

within the domain it exists (Csikszentmihalyi, 1996). Many psychologists agree with the view 

that creativity gives birth to new notions, turning the old ones in a new manner. Some of them 

have expressed their stance apropos creativity to make its concept fully understood: 

Thurston (1955, as cited in Joshi, 1973, p. 56) “Any action is to be creative if it has an immediate 

solution to the kind of thinking which has always been innovative.” 

Baron (1961, as cited in Joshi, 1973, p. 56) “Creativity is the essence of making pre-existing 

objects and elements as a new one.” 

Torrance (1965, as cited in Joshi, 1973, p. 56-57) “Creative thinking is the process of 

understanding errors unreceived, and rare elements, making concepts in their relationship 

imagining notions and making tests, carrying results to other persons and making improvement 

by reviewing the concepts.” 

Passi (1972, as cited in Joshi, 1973, p. 57) “Creative power is a multi-faceted trait and power. 

The verbal and nonverbal traits and power are distributed in different proportion in different 

human beings. The main factors responsible for it are eloquence, flexibility or morbidity, 

curiosity or proneness to invention and toughness and good trend.” 
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Although the general consensus is that creativity is the creation of novel and useful ideas, 

its definition is an art of its own. According to Amabile, Barsade, Mueller, & Staw (2005), 

creativity is defined as the act of coming up with a novel idea or solution that carries a new 

meaning to someone. Creativity consists of three components: the first component “Domain-

relevant skills” refers to an individual’s ability to sufficiently develop all the skills and 

knowledge of a specific domain to achieve the linking of ideas in a novel way (Amabile, 1996). 

The second component “Creativity-relevant skills” refers to an individual’s way of approaching 

an issue in terms of imagination and flexibility, while the third one, “Motivation” refers to an 

individual’s inner drive to reach higher levels of creativity, what Amabile (1996) identifies as 

intrinsic motivation. For Cook (1998), creativity is a key factor for an organization’s 

competitive lead, as being innovative demands creative ideas. Creative employees germinate 

novel ideas that reserve an organization’s further development (Woodman, Sawyer, & Griffin, 

1993). Hence, creativity among employees is fundamental for an innovative ambience with 

many researchers focusing on ways that may “foster or impede creativity in organizations” 

(Oldham & Cummings, 1996, as cited in Govindarajan, 2012, p. 6). Simply put, creativity is 

like a hierarchy consisting of multiple levels; novelty, appropriateness, generative, and 

influential with novelty being the lowest level for creativity and influential being the highest 

one. 

What do all these levels mean though? Novel is something that we have never seen or 

heard before; thus, something has to be new in order to be creative. However, reaching a higher 

level on the creativity hierarchy requires appropriateness and generative as well. 

Appropriateness is an essential part of creativity, as being simply creative is not enough; for 

instance, a novel solution to a problem should also be appropriate in order to be creative. 

Generative means that this novel and appropriate idea/solution will lead to the production of 

more novel and appropriate ideas/solutions. Finally, if something is influential (i.e., the highest 

creativity level), it will shape the way people think like in the future. Overall, something is 

creative only if it meets the initial criteria of novelty and then prove to be appropriate, 

generative, or influential to reach a higher status on the creativity hierarchy (Gerlovina, 2011). 
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2.2 Stress 

In today’s urgent pace, stress has become an inescapable part of individuals’ life. Stress 

is generally defined as a multidimensional physiological response to an external stimulus, also 

known as stressor. In terms of psychology, Greenberg, Carr, and Summers (2002) note that 

stress is caused by “real or perceived challenges to an organism’s ability to meet its real or 

perceived needs” (p. 508). Namely, an individual’s body is being unconsciously activated as a 

response to any stressful events. Since this response is not long lasting, the body recurs to its 

prior state of physiological condition through a process called homeostasis (Davis, 2006), which 

is vital for an organism’s optimal functioning including pH, body temperature, glucose levels 

and oxygen tension (Lupien, Ouellet-Morin, Hupbach, Tu, Buss, Walker, & McEwen, 2006). 

Homeostasis, in turn, emerges from the achievement of stability through a physiological or 

behavioral change called allostasis (McEwen & Wingfield, 2003). Its role is to maintain the 

body stable during physical, psychological and environmental challenges (Sterling & Eyer, 

1988; Karlamangla, Singer, McEwen, Rowe, & Seeman, 2002; McEwen, 2002; Dantzer, 

Fletcher, Boonstra, & Sheriff, 2014). The allostatic load, part of the process of allostasis, reflects 

the amount of available energy that is required by an individual to fulfill normal life history 

tasks (e.g., breeding) on a daily or monthly basis. When the environment ceases to provide the 

required input, the individual goes into allostatic overload. 

Many authors (e.g., McEwen, 2002; West, Heard, & Caulkett, 2007) distinguish between 

“good stress” (eustress) and “bad stress” (distress); the former is short-term and reflects an 

individual’s perception of a stressor as positive, exciting, and challenging, while the latter is 

either short or long-term and occurs when a task outreaches an individual’s coping mechanism 

(i.e., something that cannot be handled). It is also accompanied by feelings of frustration, 

worriment, and mental fatigue (McEwen, 2005). Expressly, “good stress” may be beneficial or 

even healthy, acting as a motivator upon goal achievement (McEwen & Wingfield 2003; 

McEwen, 2005). “Bad stress” though may be detrimental, having a negative impact on both an 

individual and organizational level. On an individual level, “bad stress” may manifest in 

different forms, such as hypertension, anger, anxiety, depression, mental fatigue, or sleep 

disorders (Klink, Blonk, Schene, & Van Dijk, 2001), while high levels are likely to trigger health 

consequences (McEwen & Wingfield, 2003; McEwen, 2005) such as myocardial infarction, 

depression, cancer, gastrointestinal disorders, chronic pain, and cognitive dysfunction (Claar & 

Blumenthal, 2003; Kirschbaum, Wolf, May, Wippich, & Hellhammer, 1996; Krantz & 



 

 7 (38) 

McCeney, 2002). On an organizational level, “bad stress” can be costly for a workplace 

affecting both the employees and the organization as a whole. For instance, turnover and 

absenteeism are quite common for employees who are under stress (Wheeler & Riding, 1994). 

On the other hand, when stress is being communicated to customers, it may impact their 

behavior, leading to faulty products that can negatively affect the productivity of an organization 

in the long run (Santos & Cox, 2002). Additionally, previous research revealed that 

organizational cost is significantly higher for stressed employees since their productivity is 

markedly decreased compared to those who are not (Goetzel, Ozminkowski, Sederer, & Mark, 

2002). 

 

2.3 Stress and Creativity 

In the field of Industrial and Organizational (I/O) psychology, many researchers have 

investigated the effect of stress on various organizational outcomes; yet, the relationship 

between stress and creativity has not received much research attention, as it seems to be 

contradictory. According to Anderson, De Dreu, and Nijstad (2004), stress may increase 

creativity. Based on their findings, stress is a source of extrinsic motivation, increasing arousal 

levels; therefore, when individuals are exposed to stress, they may engage in a focused problem-

solving strategy that leads to enhanced creativity. In other words, “stress enhances creativity by 

creating a demand for creative solutions and by providing the cognitive stimulation and 

motivational arousal that are necessary for creative thinking” (Byron et al., 2010, p. 202). In the 

same vein, Lazarus and Folkman’s (1984) Cognitive Theory of Stress, distinguishing between 

three types of stress (i.e., harm, threat, and challenge), accentuates the importance of viewing 

stressors as challenges, since the development of a positive response can mitigate any stressful 

event and lead to personal growth.  

Contrastingly, stress may decrease creativity. Based on the Distraction Arousal Theory, 

individuals devote part of their limited cognitive resources as a response to any external 

stimulus, leaving fewer available for other tasks. The reduction of cognitive resources leads to 

the use of simple cognitive strategies that are likely to result in the production of common ideas. 

Basically, “stress decreases creativity by creating a demand for cognitive resources that result 

in the use of simple cognitive strategies, which are likely to undermine creativity” (Byron et al., 

2010, p. 202). 
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In the context of an organization, Farr and Ford (1990) argue that stress decreases 

creativity. Concretely, when employees are under stress, they may recur to accustomed actions, 

since their creative thoughts are likely to suffer. This statement is consistent with the Distraction 

Arousal Theory which, as previously mentioned, states that when individuals are under stress, 

they are left with fewer cognitive resources for other tasks such as creative thinking (Byron et 

al., 2010). In parallel, Shanteau and Dino (1993) examined whether environmental stressors 

affect creativity or not. For that purpose, 64 participants were divided into two groups; the 

experimental group and the control group. Both of the groups were asked to spend a whole day 

in a chamber, where the environment was stressful (i.e., small, crowded, and uncomfortable) 

and non-stressful (i.e., comfortable surroundings with normal sleep, eating, and hygiene 

patterns) respectively. Prior and during the study, all the participants were supposed to complete 

a series of creative problem-solving tasks as well. Expectedly, the scores of the creativity test 

revealed that the experimental group demonstrated a substantial decrease due to exposure to 

environmental stressors compared to the control group, which remained constant. 

Alternatively, some scholars have proposed that stress may be curvilinearly related to 

creativity. According to Gardner’s Activation Theory (1990), individuals are most creative at 

moderate activation levels as they increase their task engagement, achieving the optimal use of 

cognitive resources. On the other hand, when individuals’ activation levels are in an excessive 

or very low state (e.g., either too little or too much) they decrease their task engagement, which 

can hinder creative thinking (Byron et al., 2010). 

2.4 Anxiety, Depression, and Creativity 

The concept of anxiety and creativity can be traced back to Freud's psychoanalytic 

theory, according to which anxiety is a form of stress that stems from birth separation and human 

experiences of biological fantasies. Rank (1993), Kelly (1955), Klein (1975), and Winnicott 

(2012) embraced Freud's perspective and attempted to interrelate it with creativity. Meanwhile, 

Passer, Smith, Holt, Bremner, Sutherland, & Vliek (2009) proposed an alternative way of 

decreasing anxiety using techniques of creative thinking. This is of great importance, 

considering the fact that creative thinking is a process of nurturing one's imagination through 

discovery. It also improves mental health by secluding any negative feelings when an unpleasant 

event occurs (Tabrizi & Yaacob, 2011). 
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Anxiety can be defined as "a specific emotional state which consists of unpleasant, 

consciously-perceived feelings of nervousness, tension, and apprehension, with associated 

activation or arousal of the autonomic nervous system" (Spielberger, 1972, as cited in Levin, 

2008, p. 16). Anxiety can be divided into two components depending on its severity; state 

anxiety and trait anxiety. According to Spielberger's Anxiety Theory (Spielberger, Gorsuch, & 

Lushene, 1970) state refers to a temporary condition arising in response to some perceived 

feeling of fear, while trait refers to an individual's behavioral tendency to experience state 

anxiety in response to situations that are perceived as distressing. In other words, trait is a 

consistent personality attribute rather than a temporary emotional state. Considering the fact that 

individual differences determine the way people perceive or react to stressors, trait anxiety may 

act as a moderator of the relationship between stress and creativity, as it mirrors differences in 

vulnerability to stressors (Spielberger, Rickman, Eisenberg, Kielholz, Pancheri, & Racagni, 

1990). 

Indeed, individuals high in anxiety are likely to perceive stressors as threats (Pearson & 

Thackray, 1970), inducing the use of more common and less creative responses (Shaham, 

Singer, & Schaeffer, 1992). On the contrary, individuals low in anxiety are likely to perceive 

stressors as a drive or challenge (Spielberger et al., 1990), hence increase creativity. Meanwhile, 

Rubinstein (2008), in his attempt to examine the relationship between anxiety and creativity, 

revealed that patients diagnosed with anxiety have higher divergent-thinking fluency scores 

compared to schizophrenic patients. Other studies claim that shyness, as a form of social anxiety, 

may be associated with less creativity (McNeil, 2001). Precisely, Kemple, David, and Wang 

(1996), in their aim to explore whether shyness predicts creativity in early childhood, found that 

shy preschoolers received lower ratings of creative behaviors. Similarly, Cheek and Stahl (1986) 

tested the hypothesis that shy people may be less creative than those who are not; using a small 

sample of female college students revealed that shyness predicted less creativity in a poem-

writing task. 

Anecdotally, several studies have pointed out striking associations between creativity 

and mood disorders, including depression. Notably, previous studies have shown that depressive 

symptoms (e.g., feelings of social rejection) can lead to increased creativity even in the general 

population. However, many studies have failed to find any link between unipolar depression 

and increased creativity, rendering their relationship vague. Apropos the role of depression in 

creativity, most explorations have mainly focused on the artistic population (e.g., writers, poets, 

and artists), as it provides the most apparent evidence for their in between relevance. Jamison 

(1996) revealed that the prevalence rate of major depressive disorder in artists was eight to ten 
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times higher compared to their general population counterparts. In the same vein, the rate of 

depression among female writers was found to be nearly seven times higher than that in a control 

group (Ludwig, 1994). 

Research has shown that depression can also affect creative production. Precisely, 

Thomas and Duke (2007) studied the prevalence of seven common cognitive distortions among 

depressed and non-depressed authors, revealing that depressed authors employed close to two 

more cognitive distortions per page compared to their non-depressed counterparts. 

Consequently, depression can increase creativity, as it produces a novel approach to writing 

(Fialkoff, 2011). An additional study conducted by Akinola and Mendes (2008) examined the 

role of depressive symptoms, particularly perceived social rejection, in fostering creativity. A 

panel of artists was asked to evaluate how creative or not the participants were on a collage-

making task; the results disclosed that the group of participants who received negative feedback 

(i.e., social rejection) produced more creative collages than those who did not. Thus, perceived 

social rejection, as a symptom of depression, may be responsible for increased creativity 

(Fialkoff, 2011). 

Contrastingly, to the previous studies, according to which there is an overarching 

relationship between depression and creativity, there have been others failing to uncover any 

link between them. For instance, Silvia and Kimbrel (2010) drawn a sample of 189 university 

undergraduates for symptoms of depression. The Depression Anxiety Stress Scale (DASS) was 

used to assess current and recent symptoms of depression. Creativity was assessed by participant 

self-report across several domains, excluding divergent thinking, which required participants to 

engage in any creative activity. Overall the authors found that depression has no impact on any 

domains of creativity (Fialkoff, 2011). Using also a self-report assessment, Shapiro and 

Weisberg (1999) conducted a study of the relationship between various affective disorders and 

creativity among a sample of undergraduate students. Similarly, to Silvia and Kimbrel (2010), 

there was no evidence that depressive symptoms can lead to increased creativity. All things 

considered, it is quite evident that the lifetime prevalence of depression is higher for people who 

are engaged in creative pursuits than those who are not (Fialkoff, 2011). 
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2.5 Stress, Anxiety, and Depression 

Most people experience stress and anxiety at one time or another. To begin with, stress 

is described as a multiple competing demand of mental or physical tension that can be placed 

on one’s body (Updegraff & Taylor, 2000). It can be triggered when people are exposed to 

circumstances that arouse feelings of frustration or nervousness. In relation to stress, anxiety as 

a feeling of fear, worry, or unease can occur when people are inept to identify whether stressors 

are significant or not. That being said, anxiety can be construed as a reaction to stress (Updegraff 

& Taylor, 2000). Apropos the relationship between stress and depression, it is more than evident 

that stressful events are associated with depressive symptoms at any age (Mazure, 1998; 

Hammen, 2005; Stroud, Davila, & Moyer, 2008; Abela & Skitch, 2007). In the field of 

psychology, the nature of this association has draw the attention of many researchers who argue 

that there are individual differences concerning the type of reaction to stressful events; for 

instance, some people react more negatively compared to others (Updegraff & Taylor, 2000).  

Meanwhile, unanticipated and challenging life events can provoke stress, which in turn, 

can contribute to anxiety and depressive symptoms. Indeed, any stressful event, non- recurring 

or not, is likely to ignite anxiety and depression in the long run. Similarly, even if an event is 

anticipated or planned it can also cause stress, since it may be harder than expected to adjust 

(Shapero, Black, Liu, Klugman, Bender, Abramson, & Alloy, 2014). Precisely, stressful events 

may include nervousness about a new project, a deadline submission or in some cases 

melancholy about personal issues. Notably, research has supported (e.g., Monroe & Harkness, 

2005; Stroud et al., 2008) that the role of stress depends on the course of depression or anxiety. 

In fact, even positive events can be stressful and eventually lead to anxiety or depressive 

symptoms. For example, let’s assume that one is being promoted to a CEO from a CTO, which 

can be described as a positive life event. However, as mentioned above, positive events can also 

be stressful based on the way people perceive them; consequently,  being promoted to a CEO 

from a CTO can cause anxiety or depression symptoms, since the person may feel worry of not 

meeting the expectations of an organization or fear of not being competent enough to meet these 

expectations respectively. In both cases, people may overcome such situations, as if they have 

not experienced some anxiety or depressive symptoms, they would probably not be motivated 

to achieve their goals.  
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3. Current Study 

 

3.1 Purpose 

The purpose of this study was to investigate the relationship between stress and 

creativity mediated by anxiety and depression. The initial goal was to identify the direct effect 

between stress and creativity and later examine the effect of mediators in the stress-creativity 

relationship. 

 

3.2 Research Question 

This study seeks to address the following question: What is the mediating role of anxiety and 

depression in the relationship between stress and creativity? 

 

3.3 Hypotheses 

This study aims to examine the following hypotheses: 

● Hypothesis 1: Stress is a significant predictor of creativity. 

● Hypothesis 2: Anxiety mediates the relationship between stress and creativity.  

● Hypothesis 3: Depression mediates the relationship between stress and creativity.  

 

4. Methodology 

 

Open Science Practices 

 

All the data and materials are openly available on https://osf.io/khy2t/.  

The study description, hypotheses, sampling plan, variables, instruments, as well as analysis 

plan are registered in the above link. Files added to the data component were the converted raw 

data and final data file in .csv format, as well as attributes, bibliography and creators file in .csv 

format. Instruments uploaded in .docx format. The final data set file was used for the analysis 

of the current study. Transformations were reported in the component on the link under the name 

“Data”.  

 

 

https://osf.io/khy2t/
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4.1 Data Collection/Sample 

To examine our research question and hypotheses we designed a questionnaire, which 

consisted of 87 items; 10 items for stress, 7 items for anxiety, 20 items for depression, and 50 

items for creativity. The survey was in English and Swedish. Swedish scales were available by 

researchers, while a Swedish expert translator assessed the questionnaire. A random sample of 

233 students from Linnaeus University participated in the study. The questionnaires were 

handed out to students around campus. Preliminary to the distribution of the questionnaire, a 

pretest was conducted with 3 participants (1 Swedish, 2 Foreigners) to check the questions and 

the time that an average person would spend to complete the questionnaire.  

To follow the ethical principles, the survey included an introduction, which explained in 

details the aim of the study, anonymity, and confidentiality. Participants were informed that 

their responses will be only used for research purposes and that they have every right to 

withdraw in case of confusion or discomfort. While they were completing the questionnaire, we 

would always be present to answer any possible questions and receive some feedback. Overall, 

no complaints were reported; in fact, participants were satisfied and found our survey quite 

compelling. 

 Due to the fact that the questionnaire was long, we decided to have a short section about 

the demographics of the participants. Therefore, after informing them about the survey, we 

asked them to fill in the date of the participation, their age, and gender. Specifically, age was 

categorized into four groups; “Under 25”, “26-35”, “36-50”, and “51 and older”, while gender 

was categorized into three groups, “male,” “female,” and “other.” 
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Table 1. Descriptive statistics, age, and gender. 

Age groups  Gender Groups Percentage  M SD 

 

Under 25 

Male      n= 51 21 % 194.0 22.3 

Female n=62 26 % 189.9 18.8 

Other     n=12 5 % 178.1 35.6 

 

26-35 

Male     n=25 10 % 191.2 26.6 

Female n=30 12 % 195.9 25.2 

Other    n=15 6 % 184.7 24.0 

 

36-50 

Male     n=12 5 % 182.3 21.3 

Female n=16 6 % 178.1 33.6 

Other    n=8 3 % 198.4 28.3 

 

51 and older  

Male     n=1 0.4% 170.7 - 

Female n=1 0.4% 167.6 - 

Other    n=0 - - - 

Note: n= sample, M= Mean, SD= Standard deviation. 
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4.2 Instruments 

Stress:  

In order to measure stress, we used the Perceived Stress Scale 10-item (PSS), which is 

an ideal stress assessment instrument. Although the tool was initially developed in 1983, it 

remains the most widely used psychological instrument for measuring the perception of stress. 

Participants were asked to indicate how often they felt or thought a certain way over the last 

month. Items were designed to measure how unpredictable, uncontrollable, and overloaded 

respondents find their lives. Although some of the questions are similar, there are differences 

between them; hence, they should be treated separately (Nordin, 2013). The items are easy to 

understand, and the response alternatives are simple to grasp. Based on researches, PSS‐ 10 has 

excellent internal reliability (Cronbach's alpha= 0.84), has good construct validity with anxiety 

(r = 0.68), and depression (r= 0.57) as well (Nordin, 2013). The favorable psychometric 

properties of the Swedish version of the PSS‐ 10 suggest the use of the instrument for assessing 

perceived Stress in Swedish and similar populations. For stress, the questions fluctuate from a 

scale 1 to 5, 1= Never, 2= Almost Never, 3= Sometimes, 4= Fairly Often, to 5= Very Often. 

Anxiety:  

To measure anxiety, the Generalized Anxiety Disorder (GAD) scale with 7-items was 

used (Spitzer, Kroenke, Williams, & Löwe, 2006). Specifically, GAD is a valid and efficient 

tool consisting of 7-items (with the highest correlation) that measure the severity of various 

signs of GAD according to reported response categories with assigned points. It is moderately 

good at projecting three other common anxiety disorders; panic disorder (sensitivity 74%, 

specificity 81%), social anxiety disorder (sensitivity 72%, specificity 80%), and post-traumatic 

stress disorder (sensitivity 66%, specificity 81%) (Spitzer et al., 2006).  Increasing scores on the 

scale were strongly associated with multiple domains of functional impairment. Although GAD 

and depressive symptoms frequently co-occurred, factor analysis confirmed them as distinct 

dimensions (Spitzer et al., 2006). Moreover, GAD and depressive symptoms had differing but 

independent effects on functional impairment and disability (Spitzer et al., 2006). Meanwhile, 

the Diagnostic and Statistical Manual (DSM-IV) GAD diagnosis, with the 6-month duration 

criterion, was used to assess the validity of the new scale. The internal consistency of the GAD-

7 was excellent (Cronbach's alpha= .92). The response rate on anxiety scale ranged from 1= 

Never, 2= Almost Never, 3= Sometimes, 4= Fairly Often, to 5= Very Often, and they cover a 

timing period of two weeks. 
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Depression:  

In order to measure depression, the Center for Epidemiologic Studies Depression (CES-

D) 20-items scale was used. Precisely, CES-D is a brief self-report scale designed to measure 

self-reported symptoms associated with depression. The items of the scale are symptoms related 

to depression, which have been used in previously validated longer scales. The CES-D is a 

reliable measure for assessing the number, types, and duration of depressive symptoms across 

racial, gender, and age categories (Knight, Williams, McGee, & Olaman, 1997; Radloff, 1991; 

Roberts, Vernon, & Rhoades, 1989). High internal consistency has been reported with 

Cronbach’s alpha coefficients ranging from .85 to .90 across studies (Radloff, 1977). Test-retest 

reliability indicated that the items are reliable with score CES-D-20= (0.45-0.70). The CES-D 

is valid, since it was moderately correlated to the Hamilton Clinician’s Rating scale and the 

Raskin Rating scale (.44 to .54). 

 The scale contains 20 symptoms, which may be experienced occasionally by healthy 

people; a severely depressed person would be expected to experience many but not necessarily 

all of these symptoms (Radloff, 1977). Accurately, questions measure 8 different subscales, 

including: Sadness (Dysphoria): (Q. 2, 4, 6), Loss of Interest (Anhedonia): (Q. 8, 10), Appetite: 

(Q. 1, 18), Sleep: (Q. 5, 11, 19), Thinking/concentration: (Q. 3, 20), Guilt (Worthlessness): (Q. 

9, 17), Tired (Fatigue): (Q. 7, 16), Movement (Agitation): (Q. 12, 13), Suicidal Ideation: (Q. 14, 

15). Participants could answer with  1= Never,  2= Almost Never,  3= Sometimes, 4= Fairly 

Often,  5= Very Often, and they cover a time period of one week. 

 

Creativity:  

To assess creativity, the Creativity Styles Questionnaire (CSQ) was used 

(MyskillsProfile, 2014).  The internal consistency for the questionnaire as a whole is 0.92, and 

the median internal consistency for the CSQ scales is 0.78, which is defined as good by the 

European Federation of Psychologists’ Association (EFPA) review model (Bartram, 2002, as 

cited in MyskillsProfile, 2014). The CSQ questionnaire can be administered online by 

MySkillsProfile and its partners. It is a questionnaire used to assess creativity in the recruitment 

process of organizations. Howbeit, the questionnaire is valid and reliable with a significant good 

internal consistency. Criterion-related validity studies reported statistically significant 

correlations apropos the impact of personality/behavioral style on job performance. The CSQ is 

suitable for a range of assessment and development applications including selection, coaching, 

training, team building, and career counseling (MyskillsProfile, 2014). The CSQ profiles 

provide a source of information about people’s creative and innovative style. The CSQ has five 
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scales, and each scale has ten items making a fifty-item inventory. In each scale, half the 

questions are phrased positively, and half are reverse-keyed.  

Namely, the scales measure: 

1. Creating and Originating (Key characteristics: People who are creative and 

innovative, and bring new perspectives to problems) (MyskillsProfile, 2014). 

2. Challenging and Risk Taking (Key characteristics: People who tend to be innovators, 

choose to take risks, and accept challenges) (MyskillsProfile, 2014). 

3. Adjusting and Changing (Key characteristics: People who are curious and 

imaginative. Keep up-to-date with developments, try new approaches, and adapt 

quickly) (MyskillsProfile, 2014). 

4. Communicating and Selling Expresses (Key characteristics: People who put their 

views across directly, argue their opinions in the face of opposition, sell ideas and, 

proposals for change) (MyskillsProfile, 2014). 

5. Executing and Realizing (Key characteristics: People who are persistent, competent 

and resilient and often inaugurate changes and improvements. They are driven to push 

for and implement ideas and proposals for change) (MyskillsProfile, 2014). 

Participants were asked to indicate how frequently they display different behaviors using a five 

- point Likert scale, 1=Never or Almost Never, 3= Occasionally, 4= Fairly Often, 5= Very Often, 

6=Always or Almost Always. We would also like to stress that it was very challenging for us to 

find a survey that assesses creativity; thus, we decided to use the specific inventory, which is 

related to personality traits and creative thinking in the workplace. 
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4.3 Data analysis  

Mediation is the transmission of the effect of an independent variable (X) on a dependent 

variable (Y) through one or more other variables, which are referred to as mediators, or 

interfering variables (M) (Preacher & Hayes, 2008). Regarding path analysis, mediation 

conforms to the indirect effect of an independent variable that is transmitted through one or 

more mediator variables. The indirect effect is measured by multiplying the paths that form the 

effect (Preacher & Hayes, 2008). 

In terms of mediation testing, the relationship between the independent and the 

dependent variable is defined as the total effect (i.e., C path) (Hayes, 2017, p .83). On the other 

hand, the relationship between the independent and the dependent variable without passing the 

mediator is called the direct effect (frequently mentioned as path C’) (Hayes, 2017, p .79). 

Specifically, the indirect effect determines how the dependent variable is affected by the 

independent variable through a causal sequence in which the independent variable influences 

the mediator, which in turn influences the dependent variable (Hayes, 2017, p .79). The total 

effect is the total of the direct and indirect effect: significance of total and direct effect are not 

pertinent to the existence of an indirect effect. The indirect effect can be significant in the 

non-existence of a direct effect, which is called indirect only mediation, in addition to 

significant direct effect of the same sign, referred to as complementary mediation, and even in 

addition to a significant direct effect of the opposite sign, determined as competitive mediation 

(Preacher & Hayes, 2008). Overall, the significance of the total effect is not relevant for an 

indirect or direct effect to occur.  

Mediation analysis is examined with different tools introduced by staticians: such as 

Hayes’ macro PROCESS, in which testing a simple mediation model is based on two linear 

regression analyses (www.processmacro.org; Hayes & Scharkow, 2013; Hayes, 2017). First, 

the independent variable predicts the mediator (Path a). Second, the dependent variable is 

predicted by both the mediating variable (Path b) and the independent variable (Path c’). 

Notably, bootstrap confidence intervals determine whether there is a significant indirect effect: 

if the confidence interval does not include zero, then it is inferred that the indirect effect is 

significant, that is, that there is a mediation effect. 

As the model below depicts, the effect of stress (Independent Variable) on creativity 

(Dependent Variable) while mediated by anxiety (Mediator 1) and depression (Mediator 2) was 

examined. The mediation model goes through a series of regression analysis tests in which we 

explored the significance of the independent variable, dependent variable, and the mediators 

(Field, 2013; Hayes, 2017).  

http://www.processmacro.org/
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Therefore, in our analysis, we examined the following pathways: 

I. The relationship between stress and creativity (Path c) 

II. The relationship between stress and anxiety (Path a1) 

III. The relationship between stress and depression (Path a2) 

IV. The relationship between anxiety and creativity (Path b1) 

V. The relationship between depression and creativity (Path b2) 

VI. The relationship between stress and anxiety, when the mediators are included in the 

model (Path c’). 

DAG 1.  
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5. Results 

5.1 Scale Reliability  

To rule out the possibility of any errors regarding our scales, a reliability test was 

conducted. Although previous studies had assessed the reliability and validity of the used scales, 

we decided that it would be a good preliminary step of the statistical analysis for the sample size 

of the present survey. The tests indicated that all scales have an excellent score of Cronbach 

alpha values, for stress (Cronbach's alpha, 0.84), anxiety (Cronbach's alpha 0.81), depression 

(Cronbach's alpha 0.81), and creativity (Cronbach's alpha, 0.84). 

 

5.2 Assumptions 

Prior to analysis, we examined all variables for normality; all variables were found 

normally distributed, except from depression, which was transformed to normal.  Fourteen cases 

(about 14%) with standardized residuals higher than 2 were detected as univariate outliers. 

Further investigations showed that all assumptions were met. Linearity and normality was 

confirmed. Homoscedasticity was also tested through residuals in scatterplots. On the other 

hand, Mahalanobis distance indicated that 12 cases (about 12%) were multivariate outliers as 

shown in the “Plotbox” below. In most parametric statistics, univariate and multivariate outliers 

are removed from the dataset. However, in cases of regression analysis the data should be 

assessed for outliers within each group. Therefore, we decided to create outliers as a filter 

variable and perform all tests separately. 

Plot box 1. Multivariate and Univariate Outliers in all variables 
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5.2.1 Correlations among the variables (outliers included) 

A bivariate correlation using Pearson’s correlation coefficient was used in order to test 

all our variables for correlations. Based on the results, there was positive relationship between 

stress and creativity, (r (233) = .255**, p < 0.01), stress and anxiety (r (233) = .390**, p < 

0.01), as well as anxiety and creativity (r (233) = .236**, p < 0.01). Furthermore, there is a 

statistically positive relationship between stress and depression (r (233) = .472**, p < 0.01), as 

well as depression and anxiety (r (233) = .631**, p < 0.01). Finally, the data indicated that there 

was a significant positive correlation between depression and creativity (r (233) = .309**, p < 

0.01). We found correlations between stress, creativity, depression, and anxiety on medium 

levels.  These results commend that stress is associated with more creativity, while anxiety and 

depression is positively related with creativity; indicating that people who experience anxiety 

or depression are more creative.  

Additionally, a bivariate correlation using Spearman’s test was used in order to test all 

our variables for correlations. In comparison to Pearson’s correlation, results indicated a non-

significant relationship between stress and creativity rs (233) = .094, p > 0.01; whereas there 

was a positive significant correlation between the relationship stress and anxiety rs (233) = 

.357**, p < 0.01, and anxiety and creativity rs (233) = .190**, p < 0.01. On the same line, the 

results indicated a significant correlation between stress and depression rs (233) = .446**, p < 

0.01, and depression and creativity rs (233) = .244**, p < 0.01. Interestingly, the strongest 

effect size was detected between the mediators; depression and anxiety rs (233) = .624**, p < 

0.01.  

Table 2. Mean Standard deviations, minimum values, maximum values (outliers 

included). 

Variables M SD Min Max 

Stress 22.7 2.8 7 29 

Anxiety 20.8 5.0 7 35 

Depression 56.4 11.6 32 91 

Creativity 144.3 21.7 58 220 

Note: N for descriptive = 233, M= Mean SD= Standard deviation, Min= minimum values, 

Max= Maximum Values  



 

 22 (38) 

Table 3. Pearson Intercorrelations (outliers included) 

Variables 1 2 3 

Stress    

Anxiety .390**   

Depression .472** .631**  

Creativity .255** .236** .309** 

Note: N for correlations= 233 

** Correlation is significant at the 0.01 level (2-tailed) 

Table 4. Spearman Intercorrelations (outliers included) 

Variables 1 2 3 

Stress    

Anxiety .357**   

Depression .446** .642**  

Creativity .094 .190** .224** 

Note: N for correlations= 233 

** Correlation is significant at the 0.01 level (2-tailed) 

 

5.2.2 Correlations among the variables (Outliers filtered)  

A bivariate correlation using Pearson’s correlation coefficient was used in order to test 

all our variables for correlations excluding all the cases of outliers. As it was expected, we found 

a non-significant relationship between stress and creativity (r (215) = .052, p > 0.01), which 

means that the outliers influence the relationship of our independent and dependent variables. 

On the other hand, there was a significant relationship between stress and anxiety (r (215) = 

.309**, p < 0.01), as well as anxiety and creativity (r (215) = .158*, p < 0.05). Furthermore, 

there is a statistically positive relationship between stress and depression (r (197) = .393**, p 

< 0.01), as well as depression and creativity (r (215) = .253**, p < 0.01). Finally, the data 

indicated that there was a significant positive correlation between depression and creativity (r 

(215) = .578**, p < 0.01). We found correlations between stress, creativity, depression, and 

anxiety on medium levels.  These results commend that stress is associated with more creativity, 

while anxiety and depression is related with creativity. 

Additionally, a bivariate correlation using Spearman’s test was used in order to in order 

to test all our variables for correlations. In comparison to Pearson’s correlation, there was a 

non-significant relationship between stress and creativity rs (215) = .019, p > 0.01; whereas 
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there was a positive significant correlation between the relationship stress and anxiety rs (215) 

= .319**, p < 0.01. ). Moreover, there was a statistically positive relationship between stress 

and depression rs (215) = .389**, p < 0.01 anxiety and creativity rs (215) = .141*, p < 0.05, 

depression and creativity rs (215) = .207**, p < 0.01. Interestingly, the strongest effect size 

was detected between the mediators; depression and anxiety rs (215) = .585**, p < 0.01.  

Table 5. Mean Standard deviations, minimum values, maximum values (outliers filtered). 

Variables M SD Min Max 

Stress 22.7 2.4 16 29 

Anxiety 20.6 4.4 7 32 

Depression 55.7 10.4 32 83 

Creativity 144.3 18.2 92 199 

Note: N for descriptive = 215, M= Mean SD= Standard deviation, Min= minimum values, 

Max= Maximum Values  

Table 6. Pearson Intercorrelations (outliers filtered) 

Variables 1 2 3 

Stress    

Anxiety .309**   

Depression .393** .578**  

Creativity .052 .158** .253** 

Note: N for correlations= 215, ** Correlation is significant at the 0.01 level (2-tailed) 

Table 7. Spearman Intercorrelations (outliers filtered) 

Variables 1 2 3 

Stress    

Anxiety .319**   

Depression .389** .585**  

Creativity .019 .141* .207** 

Note: N for correlations= 215, ** Correlation is significant at the 0.01 level (2-tailed)  

* Correlation is significant at the 0.05 level (2-tailed) 
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5.3 Hypothesis 1: Stress is a significant predictor of creativity. 

 

Simple linear regression was calculated to examine the predictability of creativity based 

on stress with the outliers included in the analysis. Stress significantly predicted creativity 

scores, B = 1.930, t (223) = 9.12, p < .001. Stress also explained a significant proportion of 

variance in creativity scores, (F (1,231) = 16.070, p < .001, R2= .065), which signifies that 

stress vindicates around 7% of the variation in creativity.  The regression analysis reported that 

the prediction among the variables is statistically significant. 

Contrastingly, when we performed the same analysis excluding the outliers, stress did 

not predicted creativity scores, B = 0.379, t (213) = 0.75, p = .450, with a non-significant 

proportion of variance in creativity scores, (F (1,213) = 0.572, p = .450, R2= .003), which 

signifies that stress does not vindicate at all of the variation in creativity. Therefore, the results 

for the first hypothesis may be characterized as “rubbish” and cannot be generalized for a long 

period rather than the period that the data was collected.  The outliers seem to drive the 

relationship between the dependent and the independent variable.  

Overall, outliers seem to have a great influence in the relationship of stress and 

creativity. Indeed, if we were to conduct the analysis without the outliers in the data some would 

argue that mediation analysis would be unnecessary since the dependent and the independent 

variables are not related and they do not affect each other. This logic is based on the conviction 

that an effect that does not exist, it cannot be mediated, thus there is no point in trying to further 

explain it. But, this Logic Is Flawed. Based on Hayes (p. 117, 2018), it is still possible for an 

independent variable to exert an effect only indirectly through the mediators even if one cannot 

establish through a hypothesis test that the total effect is different from zero. Although this 

seems illogical, it does not mean that it cannot be true. The size of the total effect does not 

constrain or determine the size of the indirect effect(Hayes, 2018, p. 117). 
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5.4 Parallel Mediation Model  

5.4.1 Mediation analysis with outliers  

A parallel multiple mediational analysis with 1000 bootstrapping, implemented with the 

PROCESS macro Version 3 (Hayes, 2017),  was run to test hypotheses 2 and 3 including the 

outliers in the analysis. Based on the data analysis, we examined the predictability of stress (X) 

on anxiety (M1) and depression (M2). The results indicated that stress significantly predicted 

anxiety B = 0.678, t (231) = 6.42, p < .001. Stress also explained a significant proportion of 

variance in anxiety (F (1,231) = 41.3, p < .001, R2 = .16), which demonstrated that stress 

vindicates around 16% of the variation in anxiety (Path a1). Regarding depression, the results 

revealed that stress is a significant predictor B = 1.911, t (231) = 8.13, p < .001 with a significant 

proportion of variance in depression (F (1,231) = 66.1, p < .001, R2 = .23), which means that 

stress vindicates around 23% of the variation in depression (Path a2).  

Moving on the next step, the results demonstrated that anxiety is not a significant 

predictor of creativity B = 0.210, t (231) = 0.60, p = .552 (path b1), which indicates that anxiety 

is not a suitable mediator for the relationship between stress and creativity. Contrastingly, 

depression  B = 0.401, t (231) = 2.54, p = .012 significantly predicts creativity with a significant 

proportion of variance in creativity (F (3,229) = 9.65, p < .001, R2 = .12) (Path b2). Based on 

the mediation analysis, stress B = 1.020, t (231) = 1.90, p = .060 does no longer affect creativity 

when the mediators are included in the model; therefore, we have an insignificant direct effect 

of stress (X) on creativity (Y) (Path c’). Notably, the results revealed that we have an indirect 

only mediation, which means that stress affects creativity through depression B = 0.768, 95% 

(CI = .06, 1.53). Thus, the analysis confirmed hypothesis 3 but rejected hypothesis 2. 

Table 8. Results summary Model 1: Parallel mediation model (outliers included) 
 

B  SE t p 

Path a1  0.678 0.105 6.428 .000 

Path a2 0.210 0.351 0.597 .552 

Path b1 1.910 0.235 8.130 .000 

Path  b2 0.401 0.158 2.541 .012 

Path c’ 1.020 0.539 1.891 .060 

Standard Errors (SE), Unstandardized beta (B), the t test statistic (t) 
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5.4.2 Mediation analysis without the outliers 

The same analysis was followed without the outliers in the sample.  Based on the 

analysis, we examined the predictability of stress (X) on anxiety (M1) and depression (M2). 

The results indicated that stress significantly predicted anxiety B = .5498, t (223) = 4.74, p < 

.001. Stress also explained a significant proportion of variance in anxiety (F (1,213) = 22.523, 

p < .001, R2 = .10), which signifies that stress vindicates around 10% of the variation in anxiety 

(Path a1). Regarding depression, the results revealed that stress is a significant predictor B = 

1.647, t (223) = 6.24, p < .001 with a significant proportion of variance in depression (F (1,213) 

= 38.962, p < .001, R2 = .16), which means that stress vindicates around 16% of the variation 

in depression (Path a2).  

Furthermore, the results showed that anxiety is not a significant predictor of creativity B 

= .1010, t (223) = 0.29, p = .765 (path b1), which indicates that anxiety is not a suitable mediator 

in the relationship between stress and creativity, whereas depression B = .4590, t (223) = 3.09, 

p = .022 significantly predicts creativity (Path b2). Based on the mediation analysis, stress B = 

-.4327, t (223) = -.812, p = .417 does not affect creativity when the mediators are included in 

the model; therefore, we have an insignificant direct effect of stress (X) on creativity (Y) (Path 

c’). Notably, the results revealed that we have an indirect only mediation, which means that 

stress affects creativity through depression B = 0.756, 95% (CI= .18, 1.36). Indeed, we can see 

here how applicable is Hayes method. In case that we would choose to follow Baron Steps, we 

would have stopped in the first step and we would have concluded that depression and anxiety 

do not mediate in the relationship between stress and creativity. However, following Hayes 

logic, we confirmed that even though stress and creativity neither correlate nor effect each other, 

they are mediated by depression. People who experience stressful and hard situations may show 

signs of depression, which effect their creativity. Thus, the analysis without the meditators 

confirmed hypothesis 3 but rejected hypothesis 2, same as above.  
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Table 9. Results summary Model 1: Parallel mediation model (outliers filtered) 
 

B  SE t p 

Path a1 0.549 0.115 4.745 .000 

Path a2 0.101 0.337 0.299 .765 

Path b1 1.647 0.263 6.242 .000 

Path  b2 0.459 0.148 3.097 .022 

Path c’ - 0.432 0.532 - 0.812 .417 

Standard Errors (SE), Unstandardized beta (B), the t test statistic (t) 

 

6. Discussion  

The primary aim of this study was to define the effect of stress on creativity and further 

identify whether anxiety and depression impact their relationship or not. For that purpose, a 

parallel multiple mediational analysis was performed along with a series of regression tests. 

Overall, the results revealed that stress has an insignificant direct effect on creativity, while a 

significant indirect effect occurs through depression (indirect only mediation). Furthermore, the 

results indicated that anxiety is an insignificant mediator, thus it does not mediate the 

relationship between stress and creativity. What has been though the specific contributions of 

this study into the psychology field? 

First, a conscious effort has been made to revise the common belief that stress decreases 

creativity. As it was mentioned in the previous section, univariate and multivariate outliers were 

detected in the analysis; therefore, the tests were performed separately for all hypotheses. 

Outliers can occur from different causes. One possible cause may be the topic of the present 

study; in general, stress, creativity, anxiety, and depression are quite sensitive. Due to that, we 

believe that some participants may purposefully reported incorrect data during the surveys, as 

they may have the tendency to present themselves as socially desirable individuals. Another 

possible cause of outliers may be the sample. In fact, the questionnaires were distributed to 

students drawn from populations with different ethnic and cultural background. In relation to 

that, we assume that different countries depict different levels of stress, creativity, anxiety, and 

depression that may affect the way people respond to them. A final cause of the outliers may be 

the timing; indeed, the present study was conducted during the exam period where many 

students are usually under stress, which is possible to affect their responses.  
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 Overall, the results of the first hypothesis indicated that when the outliers are included 

in the analysis, there is a significant positive linear relationship between stress and creativity. 

However, when the outliers are excluded from the analysis, the relationship between stress and 

creativity is insignificant. Therefore, we neither confirm nor reject the first hypothesis, as it 

remains questionable.  

The second contribution of this study was to highlight the mediating role of anxiety in 

the stress-creativity relationship. According to the literature mentioned above, individuals high 

in anxiety are likely to perceive stressors as threats inducing the use of more common ideas and 

less creative responses (e.g., Shaham et al., 1992). The current study confirms this notion; in 

fact, the results revealed that when individuals experience stress and anxiety, creativity 

decreases.   

In regards to the third hypothesis, several studies have shown that depressive symptoms 

are positively related to creativity. However, only a few have examined the effect of stress on 

creativity when depression mediates their in between relationship. Based on the findings, it was 

noted that individuals high in stress and depression display high creativity. Precisely, many of 

the studies that were previously mentioned aimed to explore the role of depression in the artistic 

population; for instance, Fialkoff’s (2011) research revealed that depression is positively related 

to creativity, as it produces a novel approach to writing. This study though aimed to unveil the 

effect of depression in the general population. Contrary to many studies, supporting that 

depression has no impact on any domains of creativity (Silvia & Kimbrel, 2010), our study 

disclosed that depression positively affects creativity. 

 The results of the parallel mediation model revealed that the relationship between stress 

and creativity is mediated by depression, rendering their relationship insignificant. There are 

many possible explanations for that. First of all, depressive symptoms are often beneficial for 

creativity, reflecting new ways of seeing the world. Depression can also act as an empowerment 

for personal evolvement and creative thinking; as Aristotle stated melancholy or depression is 

a gift of creativity and the foundation of greatness (Radden, 2003). Moreover, Andrews (2006) 

embraced an evolutionary perspective, which describes depression as a psychological desire to 

focus on areas where we need to improve the most.  

On the other hand, anxiety is not a significant mediator in the relationship between stress 

and creativity. A possible explanation for that may be the scale we used to measure anxiety. 

Precisely, anxiety consists of two components; worry and emotionality, with the former found 

to interfere with other types of performance, and the latter to increase motivation to perform 

(Elliot & McGregor, 1999). Taking into consideration that this study focuses on worry anxiety, 
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we believe that when individuals experience any symptoms related to worry, it is challenging 

for them to carry out daily activities or engage in creative tasks (Andrews, Hobbs, Borkovec, 

Beesdo, Craske, Heimberg, & Stanley, 2010).  

To conclude, this study offers the opportunity to embrace the relationship between stress 

and creativity mediated by anxiety and depression. Although many studies claim that stress and 

creativity are two contradictory phenomena, our study accomplished to reject this notion, 

revealing that they are positively correlated. In parallel, we found quite intriguing to examine 

the effect of anxiety and depression on the stress-creativity relationship. Concerning that, we 

would like to highlight that we treated anxiety and depression symptoms separately, whilst they 

tend to muddle up.  We believe that the positive results of this study are due to individuals’ 

response to stress, anxiety, and depression by engaging in creative tasks. Since the current topic 

remains unclear, further studies are recommended.  

 

7. Implications  

7.1 Theoretical Implications 

In this study, we discussed three different models of the stress-creativity relationship, 

which presented optional forms of predictions such as positive, negative, and curvilinear. The 

results of the analysis supported Gardner's Activation Theory (1990), which states that 

individuals are most creative at moderate activation levels as they increase their task 

engagement. Based on the perceived stress scale (PSS) and the descriptive analysis, the median 

of the stress values indicated that the participants perceive moderate stress in their life. There 

have been many studies that argued about the negative relationship between stress and 

creativity. Based on this study, the relationship between stress and creativity remains 

questionable and unclear.    

Anxiety and creativity have been questioned by several researchers (Shaham et al., 

1992). The findings of this study significantly differ from previous results reported in the 

literature review (e.g., Pearson & Thackray, 1970, Shaham et al., 1992), which support that 

individuals who experience high anxiety are likely to perceive stressors as threats and perform 

less creative tasks. Contrary to Rubinstein's (2008) findings, which showed that patients 

diagnosed with anxiety have high divergent-thinking fluency scores, this study unveiled that 

individuals high in anxiety have less creative responses. 

As it was previously mentioned, anxiety can be divided into state anxiety and trait 

anxiety; state refers to a temporary condition, while trait refers to an individual's behavioral 

tendency to experience state anxiety in response to situations that are perceived as distressing. 
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In this study, we focus on temporary generalized anxiety symptoms, which is a common state 

that most people might experience for a short period during their lifespan.  

Lastly, we analyzed the effect of depression in creativity when stress is constant. The 

results indicated that depression affects stress, such as those high in stress will have high 

depressive symptoms and high creativity performance, respectively. Additionally, the results of 

the analysis supported many studies, which unsealed that depression may affect creative 

production (Thomas & Duke, 2007). 

7.2 Practical Implications 

Creativity is a vital component of a successful organization; thus, many organizations 

aim to increase creativity among their employees. In our study, the scale of creativity has been 

highly correlated with job performance. Precisely, the CSQ measures different aspects of 

creativity, which can be manifested in work-related situations such as creating and Originating 

change, Challenging and Risk Taking, Adjusting and Changing, Communicating and Selling, 

as well as Executing and Realizing (MyskillsProfile, 2014). Our results suggest that the 

relationship between stress and creativity is negatively affected when people experience anxiety 

or depression, while the relationship between anxiety-creativity and depression-creativity 

becomes stronger. Hence, we assume that when people experience these states, they become 

more motivated and desire to participate in creative tasks. Creative tasks in turn, stimulate a 

team climate where employees cooperate for problem solving.  In fact, the link between creative 

tasks and employees’ motivation has been supported in the field of industrial and organizational 

(I/O) psychology. For instance, when employees face situations that are new and challenging 

for them, their curiosity is being aroused by performing creatively (Basadur, 1997). Besides, 

challenging tasks can be perceived as stressors, increasing employees’ motivation towards 

competence. In relation to that, we highly suggest the adoption of a goal-oriented leadership 

style where organizations provide a dynamic platform that fosters employees’ innovation. 

Innovation though, prerequisites an organizational climate that embraces creativity and 

curiosity, which will benefit both the employees and the organization as a whole. 

 

7.3 Future Implications  

This study suggests that further research should be done to investigate the recurring 

relationship between stress and creativity, as we found a scarcity in the literature review. 

Creative tasks such as problem solving may decrease anxiety or depression since it can be a way 

of coping for employees. On the other hand, when these tasks met resistance, then it may 

increase anxiety or depression levels. Hence, we propose that future studies should analyze 
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stress and creativity in a longitudinal period. Mediators such as anxiety, depression, and 

motivation are likely to clarify the relationship between stress and creativity further; yet, we 

found a dearth of researches that focused on that. Therefore, we suggest that future research 

should examine mediating mechanisms such as motivation (e.g., Ryan & Deci, 2000). 

 

8. Limitations 

The current study was limited in various ways. First, anxiety was measured only as a 

generalized state, while previous research often has distinguished anxiety between two aspects, 

worry and emotionality. Worry is found to interfere with other types of performance, while 

emotionality is considered to increase motivation to perform (Elliot & McGregor, 1999). 

Therefore, the low scores of anxiety in creativity might be a result of the scale, which we decided 

to use. Indeed, the GAD is designed to measure worry rather than emotionality. However, when 

stress and anxiety are both present, they have a notable impact on creativity performance. Thus, 

it would be interesting to explore how emotionality affects the relationship between stress and 

creativity. Furthermore, although the creativity scale that was used had high scores of validity 

and reliability, the items were designed to be used in relation to personality traits. Indeed, 

personality is an essential factor that may affect people’s creative performance. Therefore, we 

suggest that future research should also consider personality, since it could have an impact on 

the examined relationships. Regarding the creativity scale, another limitation could be the 

questions’ formulation. Indeed, participants reported that they had to confirm their initial 

responses since some of the items were quite similar. This could affect our results, as the 

participants were unconsciously driven to be consistent while responding. It is important to note 

that although the sample size reached a sufficient level, we did not calculate the statistical power. 

Consequently, there is a risk of making a type II error, which can affect our results. Multivariate 

outliers are something to look further into.  

9. Conclusion   

The current study examined the relationship between stress and creativity mediated by 

anxiety and depression. Our findings suggest that stress and creativity have a complicated 

relationship, as it may not be explained only by defining the relationship negative or positive. 

Further research should assess and explore the relationship between stress and creativity by 

taking into consideration mediators or moderators, which may explain the relationship between 

stress and creativity in more terms that are dignified.  

 

 



 

 32 (38) 

References 

Abela, J. R., & Skitch, S. A. (2007). Dysfunctional attitudes, self-esteem, and hassles: Cognitive 

vulnerability to depression in children of affectively ill parents. Behaviour research and 

therapy, 45(6), 1127-1140. 

Akinola, M., & Mendes, W. B. (2008). The dark side of creativity: Biological vulnerability and negative 

emotions lead to greater artistic creativity. Personality and Social Psychology Bulletin, 34(12), 

1677-1686. 

Amabile, T. M., Barsade, S. G., Mueller, J. S., & Staw, B. M. (2005). Affect and creativity at work. 

Administrative science quarterly, 50(3), 367-403. 

Amabile, T. M. (1996). Creativity in context (Boulder, CO, Westview Press).  

Anderson, N., De Dreu, C. K., & Nijstad, B. A. (2004). The routinization of innovation research: A 

constructively critical review of the state‐ of‐ the‐ science. Journal of organizational 

Behavior, 25(2), 147-173. 

Andreasen, N. C. (2008). The relationship between creativity and mood disorders. Dialogues in clinical 

neuroscience, 10(2), 251. 

Andrews, G., Hobbs, M. J., Borkovec, T. D., Beesdo, K., Craske, M. G., Heimberg, R. G., ... & Stanley, 

M. A. (2010). Generalized worry disorder: a review of DSM‐ IV generalized anxiety disorder 

and options for DSM‐ V. Depression and anxiety, 27(2), 134-147. 

Andrews, P. W. (2006). Parent-offspring conflict and cost-benefit analysis in adolescent suicidal 

behavior. Human Nature, 17(2), 190-211. 

Baron, R. M., & Kenny, D. A. (1986). The moderator–mediator variable distinction in social 

psychological research: Conceptual, strategic, and statistical considerations. Journal of 

personality and social psychology, 51(6), 1173. 

Basadur, M. (1997). Organizational development interventions for enhancing creativity in the 

workplace. The Journal of Creative Behavior, 31(1), 59-72. 

Byron, K., Khazanchi, S., & Nazarian, D. (2010). The relationship between stressors and creativity: a 

meta-analysis examining competing theoretical models. Journal of Applied Psychology, 95(1), 

201. 

Cheek, J. M., & Stahl, S. S. (1986). Shyness and verbal creativity. Journal of Research in Personality, 

20(1), 51-61. 



 

 33 (38) 

Claar, R. L., & Blumenthal, J. A. (2003). The value of stress-management interventions in life-

threatening medical conditions. Current Directions in Psychological Science, 12(4), 133-137. 

Cook, P. (1998). The creativity advantage-is your organization the leader of the pack?. Industrial and 

commercial training, 30(5), 179-184. 

Csikszentmihalyi, M. (1996). Flow and the psychology of discovery and invention. HarperPerennial, 

New York, 39. 

Dantzer, B., Fletcher, Q. E., Boonstra, R., & Sheriff, M. J. (2014). Measures of physiological stress: a 

transparent or opaque window into the status, management and conservation of species?. 

Conservation Physiology, 2(1), cou023. 

Davis, G. W. (2006). Homeostatic control of neural activity: from phenomenology to molecular design. 

Annu. Rev. Neurosci., 29, 307-323. 

Dear, B. F., Titov, N., Sunderland, M., McMillan, D., Anderson, T., Lorian, C., & Robinson, E. (2011). 

Psychometric comparison of the generalized anxiety disorder scale-7 and the Penn State Worry 

Questionnaire for measuring response during treatment of generalised anxiety disorder. 

Cognitive behaviour therapy, 40(3), 216-227. 

Eaton, W. W., Smith, C., Ybarra, M., Muntaner, C., & Tien, A. (2004). Center for Epidemiologic 

Studies Depression Scale: review and revision (CESD and CESD-R). 

 Elliot, A. J., & McGregor, H. A. (1999). Test anxiety and the hierarchical model of approach and 

avoidance achievement motivation. Journal of Personality and social Psychology, 76(4), 628. 

Farr, J. L., & Ford, C. M. (1990). Individual innovation. 

Fialkoff, M. (2011). Depression and creative intelligence.  

Field, A. (2013). Discovering statistics using IBM SPSS statistics. sage.  

Gardner, D. G. (1990). Task complexity effects on non-task-related movements: A test of activation 

theory. Organizational Behavior and Human Decision Processes,45(2), 209-231. 

Gerlovina, Z. (2011). Eureka! Unraveling the Mystery Behind Creativity(Doctoral dissertation, Barnard 

College). 

Goetzel, R. Z., Ozminkowski, R. J., Sederer, L. I., & Mark, T. L. (2002). The business case for quality 

mental health services: why employers should care about the mental health and well-being of 

their employees. Journal of occupational and environmental medicine, 44(4), 320-330. 

Govindarajan, S. (2012). Effects of Stress and Co-Rumination on Creativity and Performance. 

Greenberg, N., Carr, J. A., & Summers, C. H. (2002). Causes and consequences of stress. Integrative 

and Comparative Biology, 42(3), 508-516. 

Hammen, C. (2005). Stress and depression. Annu. Rev. Clin. Psychol., 1, 293-319. 



 

 34 (38) 

Hayes, A. F., & Scharkow, M. (2013). The relative trustworthiness of inferential tests of the indirect 

effect in statistical mediation analysis: Does method really matter?. Psychological science, 

24(10), 1918-1927. 

Hayes, A. F. (2017). Introduction to mediation, moderation, and conditional process analysis: A 

regression-based approach. Guilford Publications. 

Jamison, K. R. (1996). Touched with fire. Simon and Schuster. 

Jamison, K., & Goodwin, F. (1990). Manic-depressive illness. New York: Oxford UP. 

Johnson, J. H., & Sarason, I. G. (1978). Life stress, depression and anxiety: Internal-external control as 

a moderator variable. Journal of psychosomatic research, 22(3), 205-208. 

Joshi, R. J. (1973). A study of creativity and some personality traits of the intellectually gifted high 

school students.  

Karlamangla, A. S., Singer, B. H., McEwen, B. S., Rowe, J. W., & Seeman, T. E. (2002). Allostatic 

load as a predictor of functional decline: MacArthur studies of successful aging. Journal of 

clinical epidemiology, 55(7), 696-710.  

Kelly, G. (1955). Personal construct psychology. Nueva York: Norton. 

Kemple, K. M., David, G. M., & Wang, Y. (1996). Preschoolers' creativity, shyness, and self-esteem. 

Creativity Research Journal, 9(4), 317-326. 

Kirschbaum, C., Wolf, O. T., May, M., Wippich, W., & Hellhammer, D. H. (1996). Stress-and 

treatment-induced elevations of cortisol levels associated with impaired declarative memory in 

healthy adults. Life sciences, 58(17), 1475-1483. 

Klein, M. (1975). Infantile anxiety-situations reflected in a work of art and in the creative impulse. 

Knight, R. G., Williams, S., McGee, R., & Olaman, S. (1997). Psychometric properties of the Centre 

for Epidemiologic Studies Depression Scale (CES-D) in a sample of women in middle life. 

Behaviour research and therapy, 35(4), 373-380. 

Krantz, D. S., & McCeney, M. K. (2002). Effects of psychological and social factors on organic disease: 

a critical assessment of research on coronary heart disease. Annual review of psychology, 53(1), 

341-369. 

Kumar, V. K., Kemmler, D., & Holman, E. R. (1997). The Creativity Styles Questionnaire--Revised. 

Creativity Research Journal, 10(1), 51-58. 

  

Lauronen, E., Veijola, J., Isohanni, I., Jones, P. B., Nieminen, P., & Isohanni, M. (2004). Links between 

creativity and mental disorder. Psychiatry: Interpersonal and Biological Processes, 67(1), 81-

98. 



 

 35 (38) 

Lazarus, R. S., & Folkman, S. (1984). Stress, appraisal, and coping. Springer publishing company.  

Lee, E. H. (2012). Review of the psychometric evidence of the perceived stress scale. Asian nursing 

research, 6(4), 121-127.  

Levin, C. (2008). Creativity in the school context. Department of Psychology, Lund University.  

LOAD, O. A. (2006). Beyond the stress concept: Allostatic load—A developmental biological and 

cognitive perspective. Developmental psychopathology, 578. 

Löwe, B., Wahl, I., Rose, M., Spitzer, C., Glaesmer, H., Wingenfeld, K., ... & Brähler, E. (2010). A 4-

item measure of depression and anxiety: validation and standardization of the Patient Health 

Questionnaire-4 (PHQ-4) in the general population. Journal of affective disorders, 122(1-2), 

86-95.  

Ludwig, A. M. (1994). Mental illness and creative activity in female writers. American Journal of 

psychiatry, 151(11), 1650-1656. 

MacCallum, R. C., Browne, M. W., & Sugawara, H. M. (1996). Power analysis and determination of 

sample size for covariance structure modeling. Psychological methods, 1(2), 130. 

Mazure, C. M. (1998). Life stressors as risk factors in depression. Clinical Psychology: Science and 

Practice, 5(3), 291-313. 

McEwen, B. S. (2002). Sex, stress and the hippocampus: allostasis, allostatic load and the aging process. 

Neurobiology of aging, 23(5), 921-939.  

McEwen, B. S. (2005). Stressed or stressed out: what is the difference?. Journal of Psychiatry and 

Neuroscience, 30(5), 315. 

McEwen, B. S., & Wingfield, J. C. (2003). The concept of allostasis in biology and biomedicine. 

Hormones and behavior, 43(1), 2-15 

McGrath Hill Higher Education. UK: McGrath Hill companies Inc. 

McNeil, D. W. (2001). Terminology and evolution of constructs in social anxiety and social phobia. 

Monroe, S. M., & Harkness, K. L. (2005). Life stress, the" kindling" hypothesis, and the recurrence of 

depression: considerations from a life stress perspective. Psychological review, 112(2), 417. 

MyskillsProfile. (2014). Creative Style Questionnaire. Retrieved from MySkillsProfile.com. 

Nordin, M., & Nordin, S. (2013). Psychometric evaluation and normative data of the Swedish version 

of the 10‐ item perceived stress scale. Scandinavian journal of psychology,54(6), 502-507. 

Orme, J. G., Reis, J., & Herz, E. J. (1986). Factorial and discriminant validity of the Center for 

Epidemiological Studies Depression (CES‐ D) scale. Journal of clinical psychology,42(1), 28-

33.  



 

 36 (38) 

Paek, S. H., Abdulla, A. M., & Cramond, B. (2016). A meta-analysis of the relationship between three 

common psychopathologies—ADHD, anxiety, and depression—and indicators of little-c 

creativity. Gifted Child Quarterly,60(2), 117-133. 

Passer, M. W., Smith, R., Holt, N., Bremner, A., Sutherland, E., & Vliek, M. (2009). 

Pbert, L., Doerfler, L. A., & DeCosimo, D. (1992). An evaluation of the perceived stress scale in two 

clinical populations. Journal of Psychopathology and Behavioral Assessment, 14(4), 363-375. 

Pearson, D. W., & Thackray, R. I. (1970). Consistency of performance change and autonomic response 

as a function of expressed attitude toward a specific stress situation. Psychophysiology, 6(5), 

561-568. 

Preacher, K. J., & Hayes, A. F. (2008). Assessing mediation in communication research. The Sage 

sourcebook of advanced data analysis methods for communication research, 13-54.  

Preacher, K. J., & Hayes, A. F. (2008). Asymptotic and resampling strategies for assessing and 

comparing indirect effects in multiple mediator models. Behavior research methods, 40(3), 879-

891. 

Radden, J. (2003). Is This Dame Melancholy?: Equating today's depression and past melancholia. 

Philosophy, Psychiatry, & Psychology, 10(1), 37-52. 

Radloff, L. S. (1977). The CES-D scale: A self-report depression scale for research in the general 

population. Applied psychological measurement, 1(3), 385-401. 

Radloff, L. S. (1991). The use of the Center for Epidemiologic Studies Depression Scale in adolescents 

and young adults. Journal of youth and adolescence, 20(2), 149-166. 

Rank, O. (1993). The trauma of birth. Courier Corporation. 

Roberts, R. E., Vernon, S. W., & Rhoades, H. M. (1989). Effects of language and ethnic status on 

reliability and validity of the Center for Epidemiologic Studies-Depression Scale with 

psychiatric patients. Journal of Nervous and Mental Disease.  

Rubinstein, G. (2008). Are schizophrenic patients necessarily creative? A comparative study between 

three groups of psychiatric inpatients. Personality and Individual Differences, 45(8), 806-810.  

Ryan, R. M., & Deci, E. L. (2000). Intrinsic and extrinsic motivations: Classic definitions and new 

directions. Contemporary educational psychology, 25(1), 54-67. 

Santos, S. R., & Cox, K. S. (2002). Generational Tension Among Nurses: Baby-boomers and generation 

X-ers: the silent treatment doesn't work. AJN The American Journal of Nursing, 102(1), 11.  

Shaham, Y., Singer, J. E., & Schaeffer, M. H. (1992). Stability/instability of cognitive strategies across 

tasks determine whether stress will affect judgmental processes'. Journal of Applied Social 

Psychology, 22(9), 691-713. 



 

 37 (38) 

Shanteau, J., & Dino, G. A. (1993). Environmental stressor effects on creativity and decision making. 

In Time pressure and stress in human judgment and decision making(pp. 293-308). Springer, 

Boston, MA.  

Shapero, B. G., Black, S. K., Liu, R. T., Klugman, J., Bender, R. E., Abramson, L. Y., & Alloy, L. B. 

(2014). Stressful life events and depression symptoms: the effect of childhood emotional abuse 

on stress reactivity. Journal of clinical psychology, 70(3), 209-223. 

Shapiro, P. J., & Weisberg, R. W. (1999). Creativity and bipolar diathesis: Common behavioural and 

cognitive components. Cognition & Emotion, 13(6), 741-762. 

Shrout, P. E., & Bolger, N. (2002). Mediation in experimental and nonexperimental studies: new 

procedures and recommendations. Psychological methods, 7(4), 422. 

Silvia, P. J., & Kimbrel, N. A. (2010). A dimensional analysis of creativity and mental illness: Do 

anxiety and depression symptoms predict creative cognition, creative accomplishments, and 

creative self-concepts?. Psychology of aesthetics, creativity, and the arts, 4(1), 2. 

Spielberger, C. D., Rickman, R. L., Eisenberg, P., Kielholz, P., Pancheri, P., & Racagni, G. (1990). 

Assessment of state and trait anxiety. Anxiety: Psychobiological and Clinical Perspectives. 

Spielberger, C. D., Gorsuch, R. L., & Lushene, R. E. (1970). STAI manual for the State-Trait Inventory. 

Palo Alto. 

Spitzer, R. L., Kroenke, K., Williams, J. B., & Löwe, B. (2006). A brief measure for assessing 

generalized anxiety disorder: the GAD-7. Archives of internal medicine, 166(10), 1092-1097. 

Sterling, P., & Eyer, J. (1988). Allostasis: a new paradigm to explain arousal pathology. In ‘Handbook 

of life stress, cognition and health’.(Eds S Fisher, J Reason) pp. 629–649. 

Stroud, C. B., Davila, J., & Moyer, A. (2008). The relationship between stress and depression in first 

onsets versus recurrences: A meta-analytic review. Journal of abnormal psychology, 117(1), 

206. 

Tabrizi, E. A., & Yaacob, S. N. (2011). Relationship between creative thinking and anxiety among 

adolescent boys and girls in Tehran, Iran. International Journal of Humanities and Social 

Science, 1(19), 60-66. 

Thomas, K. M., & Duke, M. (2007). Depressed writing: Cognitive distortions in the works of depressed 

and nondepressed poets and writers. Psychology of Aesthetics, Creativity, and the Arts, 1(4), 

204. 

Updegraff, J. A., & Taylor, S. E. (2000). From vulnerability to growth: Positive and negative effects of 

stressful life events. Loss and trauma: General and close relationship perspectives, 25, 3-28. 



 

 38 (38) 

Van der Klink, J. J., Blonk, R. W., Schene, A. H., & Van Dijk, F. J. (2001). The benefits of interventions 

for work-related stress. American journal of public health, 91(2), 270. 

Waddell, C. (1998). Creativity and mental illness: is there a link?. The Canadian Journal of Psychiatry, 

43(2), 166-172. 

West, G., Heard, D., & Caulkett, N. (2007). Zoo animal and wildlife anesthesia and immobilization. 

Ames. 

Wheeler, H., & Riding, R. (1994). Occupational stress in general nurses and midwives. British Journal 

of Nursing, 3(10), 527-534. 

Winnicott, D. W. (2012). Playing and reality. Routledge. 

Woodman, R. W., Sawyer, J. E., & Griffin, R. W. (1993). Toward a theory of organizational creativity. 

Academy of management review, 18(2), 293-321. 

  

  

  

 

 

 


