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Background: Perfectionism is understood as a set of personality traits such as unrealistically 

high and rigid standards for performance, fear of failure, and excessive self-criticism. Previous 

studies showed a direct association between increased perfectionism and poor sleep, though 

without taking into account possible mediating factors. Here, we tested the hypothesis that 

perfectionism was directly associated with poor sleep, and that this association collapsed, if 

mediating factors such as stress and poor emotion regulation were taken into account.

Methods: Three hundred and forty six young adult students (M=23.87 years) completed ques-

tionnaires relating to perfectionism traits, sleep, and psychological functioning such as stress 

perception, coping with stress, emotion regulation, and mental toughness.

Results: Perfectionism was directly associated with poor sleep and poor psychological func-

tioning. When stress, poor coping, and poor emotion regulation were entered in the equation, 

perfectionism traits no longer contributed substantively to the explanation of poor sleep.

Conclusion: Though perfectionism traits seem associated with poor sleep, the direct role of 

such traits seemed small, when mediating factors such as stress perception and emotion regula-

tion were taken into account.

Keywords: perfectionism, perceived stress, emotion regulation, young adults, sleep quality

Introduction
There is evidence that sufficient and restoring sleep is associated with a wide variety 

of increased cognitive performance1,2 and emotional processing,3,4 and also with per-

sonality traits5 such as optimism6 and mental toughness.7,8 In contrast, dysfunctional 

cognitive–emotional processes such as symptoms of depression,9,10 anxiety,9 and 

perceived stress11–13 are associated with poor sleep quality. As regards the personality 

traits of perfectionism, numerous studies indicate that perfectionism and poor sleep 

are associated both cross-sectionally14,15 and longitudinally.16,17 Perfectionism is under-

stood as a set of cognitive–emotional attitudes such as unrealistically high and rigid 

standards for performance, fear of failure, excessive self-criticism, and an inability to 

derive satisfaction from achieved goals.18–20 In a search for the developmental origins 

of perfectionism, Hibbart and Walton21 conducted semistructured interviews and 

observed that unlike nonperfectionist undergraduate students, perfectionists reported 

feeling pressure from their families to succeed. Moreover, perfectionists also reported 

that their parents were overly critical of their mistakes when they were growing up. 

Hibbart and Walton21 concluded that perfectionism was a personality trait that seemed 

to develop over childhood and adolescence as a result of parents’ (dysfunctional) 

expectancies and pressure.
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As regards the definition of the personality trait of per-

fectionisms, there is agreement that perfectionism consists 

of a set of dysfunctional cognitive–emotional processes.18–21 

This definition is important because numerous studies 

indicate that dysfunctional cognitive–emotional processes 

cause sleep disturbances. To illustrate, Riemann et al13 pro-

posed a cognitive–behavioral and neurobiological model of 

insomnia to explain this link: briefly, psychological stress 

and inadequate problem-solving, along with worrying and 

rumination, lead to sleep disruptions (ie, delayed sleep onset 

latency, more awakenings after sleep onset, early awakening 

in the morning). In parallel to these cognitive–emotional 

processes and sleep disruptions, physiological processes 

such as an increased secretion of cortisol and orexin, and 

a decreased secretion of serotonin, lead in the longer term 

to acute cortical arousal and a deterioration in homeosta-

sis. Riemann et al13 thus explain sleep disturbances as the 

result of cognitive–emotional processes in conjunction 

with underlying neurophysiological processes. In addition, 

Harvey22 claims that individuals who suffer from insomnia 

tend to be overly worried about their sleep and about the 

daytime consequences of not getting enough sleep. Put 

simply, people suffering from insomnia maintain sleep 

disturbances via further dysfunctional cognitive–emotional 

processes.

However, only a few studies have focused so far on 

the relationship between perfectionism and sleep, and this 

relationship deserves particular attention. First, de Azevedo 

et al14 observed, among a sample of 1,163 undergraduate 

students aged between 17 and 25 years, that socially pre-

scribed perfectionism was associated with sleep disturbance. 

Second, Azevedo et al16 showed that socially prescribed 

perfectionism predicted poor sleep 1 and 2 years later, sug-

gesting therefore that perfectionism traits causally predicted 

sleep disturbances among young adults. Third, Vincent and 

Walker15 compared perfectionism traits in adults with and 

without insomnia. The authors observed that relative to non-

insomniacs, insomniacs were more likely to report doubts 

about action, frequent parental criticism, and concerns about 

action. However, focusing on sleep continuity variables, only 

the perception of increased parental criticism was associated 

with delayed sleep onset, whereas all other perfectionism 

traits (concerns about action, doubts about action) were 

unrelated to sleep continuity variables. Additionally, fourth, 

Spiegelhalder et al23 investigated punctuality behavior 

(here understood as a sign of perfectionist behavior) among 

patients admitted to the sleep lab and observed that arriving 

at the sleep lab earlier than arranged was not associated with 

scores for insomnia, but a strong relationship was observed 

between polysomnographic sleep parameters and punctuality; 

short sleep duration was significantly associated with early 

arrival times at the sleep laboratory, suggesting therefore, 

that dimensions of perfectionist traits (here, punctuality) 

may causally be linked to poor sleep. Whereas the pattern of 

results of the abovementioned studies suggest a bidirectional 

relationship between poor sleep and perfectionist traits, to 

our knowledge possible confounders and latent factors have 

not thus far been taken into account. This might be surpris-

ing given that, among dysfunctional cognitive–emotional 

processes, perceived stress or poor emotion regulation, 

for example, might contribute to an unknown degree to 

the explained variance between perfectionism traits and 

sleep. Fifth, in these respects, and again to our knowledge, 

Jansson-Fröjmark and Linton17 were the first to investigate 

the predictive value of perfectionism traits for preexisting 

and future sleep disturbances, while introducing emotional 

distress as a control. There were two results of interest. 

First, concerns over mistakes were significantly related to 

preexisting and future insomnia. Second, when introducing 

emotional distress as a confounder, none of the perfection-

ism subscales contributed significantly to the explanation of 

preexisting or future insomnia. Importantly, we note that the 

approach of Jansson-Fröjmark and Linton17 corresponds to a 

mediational model of coping, emotional regulation as well 

as perceived stress in the relationship of trait perfectionism 

on current sleep disturbance.24–28

Collectively, only five scientific studies focused on the 

relationship between perfectionism and sleep more thor-

oughly, and only one study17 introduced possible mediat-

ing or confounding factors. We took these observations 

into account and investigated the associations between 

perfectionism traits and sleep pattern, while concomitantly 

assessing perceived stress, coping strategies, and dimensions 

of emotion regulation. We believe that the results may be 

potentially of practical importance in that, by definition, 

cognitive–behavioral therapies focus on modifying dys-

functional cognitive–emotional processes such as perceived 

stress, coping, and emotion regulation, while, on the flip 

side, modifying personality traits, which are products of 

long-term developmental processes, requires more psycho-

therapeutic effort, and with uncertain results; accordingly, 

treating personality-related sleep disturbances would turn 

out much more difficult. Or simply put, if it turns out that 

perceived stress, coping, and dysfunctional emotion regula-

tion are responsible for the association between personality 

traits of perfectionism and sleep, then a cognitive–behavioral 
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approach to treat these dysfunctional coping strategies and 

emotion regulation underlying perfectionism traits and sleep 

disturbances might be more successful.

The following two hypotheses were formulated: first, 

following Azevedo et al,16 de Azevedo et al14 and Vincent 

and Walker15 we expected a direct association between per-

fectionism traits and poor sleep. Second, following Jansson-

Fröjmark and Linton17 we expected that the significant 

association between perfectionism and sleep would disappear 

when introducing perceived stress, coping, and emotion 

regulation as mediating factors, that is, following others24–28 

we expected that the association between perfectionism and 

sleep disturbances would be mediated via coping, emotional 

regulation, and perceived stress.

Methods
Sample
A total of 346 young adults (M=23.87 years; SD [standard 

deviation] =1.93; 54.6% females) took part in the study. They 

were recruited from among students of the faculties of medi-

cine and psychology at the University of Basel (Switzerland). 

All participants were informed of the purpose of the study 

and the voluntary basis of their participation. All partici-

pants were assured of the confidentiality of their responses 

and gave informed consent. Afterwards, they completed a 

booklet consisting of questionnaires related to perfectionism, 

sleep, stress, emotion regulation, and mental toughness, as 

described in more detail in the tools section. After comple-

tion, participants received a voucher of CHF15.00 (about 

€12/USD 15.00) for a lunch at the university canteen. The 

study was approved by the local ethical committee of Basel, 

Switzerland (Ethic Commission beider Basel, Basel, Switzer-

land) and performed in accordance with the ethical standards 

laid down in the Declaration of Helsinki.

Tools
Perfectionism
Perfectionism was assessed with the German version 

(FMPS-D)19 of the Frost Multidimensional Perfectionism 

Scale (FMPS).18 This self-report measure consists of 35 

items which, following Frost et al18 are divided between 

the following dimensions: Concern over mistakes, Doubts 

about actions; Parental expectations; Parental criticism, and 

Personal standards. Here, however, for the German version, 

we followed Stöber19 and scored the questionnaire for the 

following dimensions:

1)	 A composite combining items for concerns over mistakes 

(“I should be upset if I make a mistake.”) and doubts 

about action (“It takes me a long time to do something 

‘right’ ”), labeled Concerns and doubts.

2)	 A composite combining items for parental expectations 

(eg, “My parents have expected excellence from me.”) 

and parental criticism (eg, “I never felt like I could meet 

my parents’ expectations.”), labeled Parental expectations 

and criticisms.

3)	 Personal standards (eg, “I set higher goals than most 

people.”).

To compute an overall Perfectionism score, scores for the 

three dimensions were combined. Answers were given on 

5-point Likert scales ranging from 0 (= not at all true) to 4 

(= definitively true), with higher scores reflecting greater 

perfectionism (Cronbach’s α=0.90).

Subjective sleep
Participants completed the Insomnia Severity Index (ISI),29 

a screening tool for insomnia. The seven items, answered on 

five-point rating scales (1= not at all, 5= very much), refer 

to difficulty in falling asleep, difficulties maintaining sleep, 

increased daytime fatigue, and worrying about sleep. The 

higher the overall score, the more the respondent is assumed 

to suffer from insomnia (Cronbach’s α=0.89).

Sleep schedules and sleep-related 
psychological functioning
To assess sleep schedules and sleep-related psychological 

functioning, we administered a brief questionnaire based 

on the Pittsburgh Sleep Quality Index (PSQI).30 This asks 

about sleep duration (hours), sleep onset latency (minutes), 

and number of awakenings after sleep onset for the last 

five working days. Additionally, participants reported, on 

eight-point Likert-scales, for the mornings: sleep quality 

(8= very good sleep quality), feeling of being restored (8= 

completely restored), mood in the morning (8= very good 

mood); during the day: tiredness during the day (8= very 

tired; higher scores reflect greater tiredness), and concen-

tration during the day (8= very good concentration); for 

the evenings: mood in the evening (8= very good mood); 

(Cronbach’s α=0.84).

Perceived stress
The Perceived Stress Scale31 consists of ten items and was 

used to determine perceived overall stress that occurred 

over the previous month. Answers were given on five-point 

rating scales ranging from 1 (never) to 5 (very often), with 

higher scores reflecting greater perceived stress (Cronbach’s 

α=0.89).
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Coping with stress
The questionnaire consists of 18 items and assesses positive 

and negative coping strategies.32 Positive coping strategies 

are those that reduce tension in both the short- and long-term, 

including minimizing the situation, controlling the situation, 

and self-instruction. Negative coping strategies are those 

that reduce tension in the short-term but increase stress in 

the long-term, including social withdrawal, rumination, 

and resignation. Answers were given on five-point rating 

scales ranging from 1 (very unlikely) to 5 (very likely). The 

higher the score, the more pronounced is the coping strategy 

(Cronbach’s α=0.87). Two composite mean scores were 

computed reflecting positive and negative coping strategies, 

respectively. To further calculate an overall score for coping 

strategies, the ratio between positive and negative coping was 

calculated, with higher ratios reflecting a greater reliance on 

positive as opposed to negative coping strategies.

Emotion regulation
To assess emotion regulation, we used The Emotionale- 

Kompetenz-Fragebogen (emotional competencies 

inventory).33 The inventory consists of 62 items and assesses 

the following dimensions: perception and acknowledgement 

of own emotions (PAE: “Sometimes I feel sad without know-

ing why”); regulation and control of own emotions (RCE: 

“When I feel myself getting angry, I know how to cool down 

again”); emotional expressivity (EE: “I can express my feel-

ings very well”); perception of others’ emotions (POE: “I 

can perceive and describe my friend’s emotions very well”). 

Answers are given on five-point-Likert scales with the anchor 

points 1 (= never/not at all true) to 5 (= practically always/

definitively true). Some items are reverse coded. Higher total 

scores reflect a greater degree of the dimensions described 

above. Moreover the overall score reflects general emotion 

regulation (Cronbach’s α=0.89).

Mental toughness
Participants were asked to fill in the 18-item Mental Tough-

ness Questionnaire, the short form of the MTQ48.34 The 

short form provides a general score for mental toughness. 

Answers on the MTQ18 are given on five-point Likert-type 

scales ranging from 1 (= strongly disagree) to 5 (= strongly 

agree). Items were summed, with higher scores reflecting 

greater MT (Cronbach’s α=0.91).

Statistical analysis
First, mean and total scores of all dimensions were 

z-transformed. Next, to calculate the relation between 

perfectionism traits and sleep parameters (sleep disturbance, 

sleep duration, sleep onset latency, awakenings after sleep 

onset, daytime sleepiness), perceived stress, coping, mental 

toughness, and emotion regulation, a series of Pearson’s 

correlations was calculated.

Finally, to calculate both the direct and indirect relations 

of perfectionism with sleep disturbance via perceived stress, 

coping, mental toughness, and emotion regulation, a struc-

tural equation model (SEM) was computed, using AMOS® 

(IBM Corporation, Armonk, NY, USA).

The level of significance was set at α=0.05. Except for 

the SEM, all statistical analyses were calculated with SPSS® 

20.0 (IMB Corporation, Armonk, NY, USA) for Apple 

McIntosh®.

Results
Table 1 provides all descriptive and correlational computa-

tions of the variables. Perfectionism traits were associated 

with sleep disturbances (ISI), more awakenings after sleep 

onset, lower mood in the morning and in the evening, feel-

ing less restored in the morning, poorer concentration during 

the day, and greater tiredness during the day. No significant 

correlations were found for sleep quality, sleep duration, and 

for sleep onset latency (with one exception).

Perfectionism traits were significantly associated with 

greater perceived stress, more reliance on negative coping 

strategies, and less reliance on positive coping strategies. 

Perfectionisms traits were significantly associated with lower 

scores for Perception and acknowledgement of own emotion, 

and the Regulation and control of own emotions. No signifi-

cant associations were found for Emotional expressivity (with 

one exception) or for the Perception of others’ emotions. 

Two perfectionism traits (concerns and doubts; personal 

standards) were associated with lower mental toughness.

Direct and indirect associations between 
perfectionism and sleep
To calculate both the direct and indirect effects of perfection-

ism on sleep disturbance via perceived stress, coping, mental 

toughness, and emotion regulation, a SEM was computed.

With respect to the goodness of fit criteria as proposed 

by Hu and Bentler35 and McDonald and Ho,36 the model rep-

resented a satisfying fit (goodness of fit in square brackets): 

χ2/df=22.36, P0.05 [df; here, 4], AGFI (adjusted good-

ness of fit index) =0.91 [0.95], PClose =0.78 [0.50], CFI 

(confirmatory fit index) =0.1791 [0.90], RMR (root mean 

squared residual) =0.018 [0.08] and RMSEA (root mean 

square error of approximation) =0.025 [0.05].
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The statistically significant and direct association between 

perfectionism and sleep disturbances (ISI) was β=0.187 

(P001).

When perceived stress, coping, emotion regulation, and 

mental toughness were entered in the equation, the direct 

effect of perfectionism on sleep disturbance (ISI) decreased 

to 0; sleep disturbance was predicted by greater perceived 

stress, poor coping, low emotion regulation, and low mental 

toughness (Figure 1). (Sobel Z =2.01, P0.05; 95% asym-

metric CI [confidence interval] =0.01–0.05, P0.05).

Discussion
The key findings of the present study are that perfection-

ism traits were associated with poorer sleep, though if 

perceived stress, coping, emotion regulation, and mental 

toughness were entered into the equation, the importance of 

perfectionism traits dramatically decreased. Therefore, the 

pattern of results suggests that the underlying psychological 

mechanisms of perfectionism seem to be greater perceived 

stress, poor coping, low emotion regulation, and low mental 

toughness, which are in turn associated with poorer sleep.

Two hypotheses were formulated and each of these is now 

considered in turn. Our first hypothesis was that there would 

be a significant association between perfectionism traits 

and poor sleep, and this hypothesis was supported. In this 

respect, the present pattern of results concurs with previous 

research,14–16,23 showing that perfectionism, understood as a 

dysfunctional set of attitudes toward achieving high perfor-

mance as a function of one’s own standards, concerns about 

mistakes and doubts, but above all as a function of parents’ 

expectations and criticism, is associated with poor sleep. The 

present study expands upon previous work in that we showed 

that in a sample of young adults perfectionism traits were also 

negatively associated with a broad range of psychological 

processes such as greater perceived stress, poor coping, poor 

emotion regulation, and low mental toughness, along with 

increased tiredness and decreased concentration during the 

day, and lower mood in the morning and in the evening.

Our second hypothesis, however, was that psychological 

factors such as stress and emotion regulation would mediate 

the relation between sleep and perfectionism. This hypothesis 

was derived from the findings of Morin et al 24 LeBlanc et al25,26 

and Fernandez-Mendoza et al27,28 who claimed the impor-

tance of coping and perceived stress as an important fac-

tor to explain the emergence and maintenance of sleep 

disturbances, and from the study by Jansson-Fröjmark and 

Linton.17 They reported two main findings: first, concerns 

over mistakes were significantly related to preexisting 

and future insomnia. Second, when introducing emotional 

distress as a control, none of the perfectionism subscales 

contributed significantly to explaining preexisting and future 

insomnia. We took this pattern of results into account and 

confirmed the second hypothesis, that is Jansson-Fröjmark 

and Linton’s17 observation: when perceived stress, poor 

coping, low emotion regulation, and low mental toughness 

were entered in the equation, perfectionism traits were no 

longer associated with poor sleep, that is to say, they were 

mediated by coping and perceived stress. Therefore, we 

conclude that dysfunctional cognitive–emotional processes 

such as stress perception and coping, and poor emotion 

Figure 1 Structural equation model (SEM) linking perfectionism to perceived stress, coping, emotion regulation, and mental toughness.
Note: Indices are regression weights (β).
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regulation underlying perfectionist behavior explain most 

of the association between perfectionism traits as such and 

poor sleep. Most importantly, the present pattern of results fits 

well within the large body of research showing that it is not 

personality traits per se, but the underlying coping strategies 

and emotion regulation processes, which are predisposing 

and perpetuating factors of sleep disturbance.24–28

The present data do not shed any further light on the 

reasons for the association between perfectionism and stress 

or poor emotion regulation, though three overlapping theo-

retical frameworks support the following possibility. Both 

Riemann et al13 and Harvey22 claim that sleep disturbances 

are caused and maintained by dysfunctional cognitive–

emotional processes; more specifically, Riemann et al13 

propose that psychological stress and inadequate problem-

solving, along with worrying and rumination, lead to sleep 

disruptions (ie, delayed sleep onset latency, more awakenings 

after sleep onset, early awakening in the morning). Impor-

tantly, Spiegelhalder et al23 showed that hyper-punctuality 

among patients admitted to the sleep lab – arriving earlier 

than agreed at the lab (interpreted here as a form of perfec-

tionist behavior) – was significantly associated with poor 

polysomnographic sleep parameters. Short sleep duration 

was significantly associated with early arrival times at 

the sleep laboratory, suggesting therefore, that aspects of 

perfectionism (here, punctuality) may be causally linked 

to poor sleep.

Likewise, Harvey22 claims that individuals who suffer 

from insomnia tend to be overly worried about their sleep and 

about the daytime consequences of not getting enough sleep 

or, put simply, people suffering from insomnia maintain sleep 

disturbances via further dysfunctional cognitive–emotional 

processes.

Last, Morin et al24 LeBlanc et al25,26 and Fernandez- 

Mendoza et al27,28 showed that it is not personality traits per 

se, but the underlying coping strategies and emotion regu-

lation processes, which are predisposing and perpetuating 

factors of sleep disturbance.

Taken together, the three theoretical frameworks help 

to explain why it is not perfectionism per se, but rather the 

underlying psychological mechanisms that best explain the 

association between perfectionism and poor sleep.

As regards the association between mental toughness 

(a construct consisting of a high degree of control, commit-

ment, challenge, and confidence; Clough et al34) and sleep, 

we observed that the present pattern of results fits well 

within previous literature showing that mental toughness 

was associated with increased subjective7,37 and objective 

sleep8 among adolescents. In this respect, the present findings 

expand upon earlier results in that the positive association 

between higher mental toughness and favorable sleep also 

holds among young adults.

Despite the intriguing results, several limitations war-

rant against overgeneralization of the results, and findings 

should be interpreted cautiously. First, participants were 

recruited from among university students and therefore the 

sample is not representative of young adults as a whole. 

More specifically, it remains unanswered to what extent 

the present sample is representative for other samples of 

adults such as nonacademic people, older adults, or people 

suffering from severe insomnia. However, we claim that the 

present pattern of results is a useful step in differentiating 

cognitive processes that may impact sleep, which could 

act as a catalyst for future research in clinical samples. 

Second, the data consists entirely of self-reports; experts’ 

ratings such as a brief psychiatric interview could have 

provided further insight into possible psychiatric or per-

sonality disorders. Third, and most importantly, sleep was 

not objectively assessed, leaving it uncertain to what extent 

participants with poor sleep were also inclined to report 

poor psychological functioning. Or simply put: there is the 

risk, that self-reported poor sleep quality was associated 

with inadequate and negative self-reported psychological 

functioning. Future studies should therefore also include 

objective sleep measurements (actigraphy, sleep-EEG 

[electroencephalogram]), though we also note that for large 

samples questionnaire-based measures remain the gold 

standard.38 Fourth, no biological markers were assessed, 

though, specifically, there is evidence that, for instance, cor-

tisol secretion is associated with sleep and stress regulation. 

Further, BDNF as indicator of neuronal plasticity plays a 

role in insomnia and coping with stress.39 Fifth, the present 

pattern of results might have emerged due to further latent 

but unassessed variables. Sixth, no cognitive–academic 

performance was assessed, which is a global concern for 

students; accordingly, a wealth of studies shows the asso-

ciation between cognitive abilities, academic performance, 

and sleep.1,40 Last, the cross-sectional design of the study 

precludes any conclusion as to the direction of influence 

between perfectionism traits, perceived stress, coping, 

mental toughness, and sleep, and Haario et al41 showed the  

bidirectional association between sleep and psychological 

functioning. Longitudinal studies such as the research of 

Jansson-Fröjmark and Linton17 and Azevedo et al16 allow 

for a more detailed picture as to the cause–effect relation-

ship between perfectionism and sleep.
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Conclusions
The pattern of results suggests that among a sample of young 

adults, perfectionism traits are related to poor sleep, though 

cognitive–emotional processes such as stress, coping, and 

emotion regulation underlying perfectionism traits better 

explain variance in sleep than perfectionism traits per se. 

In our opinion, these results should allow more focused 

and successful psychotherapeutic treatment of perfectionist 

patients suffering from poor sleep. However, to further prove 

these observations, the present pattern of results should be 

replicated among clinical samples.
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