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Study Objectives: According to the diathesis-stress model of insomnia, insomnia may develop in vulnerable individuals in response to stress. Resilience 
is a psychobiological factor that determines an individual’s capacity to adapt successfully to stressful events and low resilience increases vulnerability 
for development of mental disorders. The aim was to explore resilience in subjects with insomnia and its relationship with the factors that contribute to its 
development and perpetuation.
Methods: The study consisted of 58 subjects with Insomnia Disorder according to the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition and 
38 good sleepers. Resilience Scale for Adults (RSA), Ford Insomnia Response to Stress Test (FIRST), Pre-sleep Arousal Scale (PSAS), and Difficulties in 
Emotion Regulation Scale (DERS) were administered while taking into account psychiatric symptoms. Differences in means between groups were assessed 
using t test or Mann-Whitney U/Wilcoxon test. Linear/multivariable regression analyses and mediation analyses were performed.
Results: Subjects with insomnia (24 females, mean age 49 ± 2.1 years) had lower RSA and higher FIRST, DERS, and PSAS scores than good sleepers (22 
females, mean age 47.2 ± 1.2 years). After controlling for anxiety/depressive symptoms, low resilience correlated with high stress-related sleep reactivity 
(P = .004), pre-sleep cognitive hyperarousal (P = .01) and emotion dysregulation (P = .01). Emotion dysregulation mediated the relationship between low 
resilience and cognitive hyperarousal (Z = 2.06, P = .03).
Conclusions: Subjects with insomnia showed low resilience, which was related to high stress-related sleep reactivity, emotional dysregulation, and 
hyperarousal. If resilience helps to minimize the extent of pathogenesis in the developmental process, an early identification of vulnerable candidates should 
be useful for preventing insomnia development and maintenance.
Commentary: A commentary on this article appears in this issue on page 709.
Keywords: chronic insomnia, emotion dysregulation, pre-sleep arousal, resilience, stress-related sleep activity
Citation: Palagini L, Moretto U, Novi M, Masci I, Caruso D, Drake CL, Riemann D. Lack of resilience is related to stress-related sleep reactivity, hyperarousal, 
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INTRODUCTION

Insomnia is one of the most frequent sleep disorders1,2 affecting 
approximately one-third of the adult population and it is a prev-
alent health problem. It is an independent risk factor for work 
disability and reduced work performance and it is associated 
with high direct and indirect costs for the healthcare system 
and society.3–5 In the fifth edition of the Diagnostic and Statis-
tical Manual of Mental Disorders (DSM-5)2 it has been listed 
as a distinct condition (insomnia disorder) and there is strong 
evidence for its relation to a broad range of comorbid condi-
tions including mental and physical illness.6–12 The study of the 
mechanisms involved in the development and maintenance of 
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insomnia is critical to identify treatment and prevention strate-
gies to improve insomnia and its associated morbidity.

According to one of the most influential models of insom-
nia, the 3P model,13 the interaction of predisposing, precipitat-
ing, and perpetuating factors is proposed to play an important 
role in its initiation and maintenance. Predisposing factors are 
present before insomnia is manifested and are hypothesized 
to interact with precipitating factors, increasing the risk of in-
somnia in vulnerable individuals. Stressful life events are a 
common precipitating factor of insomnia13,14: life stressors are 
associated with the development of new-onset insomnia and 
individuals with insomnia show elevated cognitive and physi-
ological hyperarousal responses to stressors.15,16 Physiological 

BRIEF SUMMARY
Current Knowledge/Study Rationale: According to the diathesis-stress model of insomnia, subjects with insomnia present with a high stress-related 
sleep reactivity. Resilience is a psychobiological factor that determines an individual’s capacity to adapt successfully to stressful events and lower 
resilience increases vulnerability for the development of mental disorders. The aim was to explore resilience, for the first time in subjects with insomnia, 
in order to better understand the stress-risk-vulnerability dimension of insomnia.
Study Impact: The study has shown that subjects with insomnia possess low resilience, which was related to high stress-related sleep reactivity, 
arousal, and emotional dysregulation. This may be helpful in clinical practice for early identification of vulnerable candidates and, by enhancing 
resilience, for minimizing the extent of insomnia.
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hyperarousal, which has been identified as a key factor in in-
somnia, is present over 24 hours15–17 and may interact with cog-
nitive and emotional responses to perpetuate insomnia.18–21

Hyperarousal has been shown to be a characteristic of indi-
viduals with elevated stress-related sleep reactivity, which is 
defined as the degree of sleep disruption in response to stress-
ful events; sleep reactivity has been shown to predispose to the 
development and maintenance of insomnia disorder.14,22–25

Recently, there has been a paradigm shift in the understanding 
of the stress-risk-vulnerability dimension in clinical psychology 
that identified the capacity and dynamic process of adaptively 
overcoming stress while maintaining normal psychological and 
physical functioning labeled as resilience.26–29 Resilience is de-
fined as a broad systems construct often referred to as a trait 
that develops from an individual’s experience with stress and a 
psychobiological factor that determines an individual’s capac-
ity to adapt successfully to stressful events.30,31 In contrast, low 
resilience is related to a dysregulation in stress response and the 
development of emotional dysregulation and persistent psycho-
pathology.31–34 Although the understanding of resilience remains 
limited, recent investigations have identified mechanisms en-
compassing genetic, epigenetic, developmental, psychological 
and neurochemical factors that underlie the development and en-
hancement of resilience and factors that predict vulnerability to 
stress and susceptibility to psychiatric disorders in the absence 
of adequate resilience (for an overview see Wu et al.33).

Notably, the potential to enhance stress resilience in at-risk 
populations has been hypothesized to prevent the onset of 
stress-induced psychopathology.31,33

On this basis, we aimed to study resilience in the context of 
adult insomnia as a trait factor, which may be useful to under-
stand the stress-risk-vulnerability dimension of insomnia. We 
hypothesized that low resilience in subjects with insomnia may 
contribute to its development. In addition, we hypothesized that 
by interacting with predisposing and perpetuating factors of in-
somnia, such as stress-related sleep reactivity, as well as emo-
tional and arousal dysregulation, low resilience may contribute 
to insomnia predisposition and perpetuation. If the enhancement 
of stress resilience in at-risk populations could prevent the onset 
of stress-induced psychopathology, it should include insomnia.

Hence, the primary objective of this study was to evaluate 
resilience of subjects with insomnia. The secondary objective 
was to evaluate the possible association between resilience, 
sleep reactivity, and arousal/emotional factors that may con-
tribute to insomnia development and perpetuation.

To address these aims, we evaluated resilience, sleep reac-
tivity, pre-sleep state arousal, and emotion regulation, while 
taking into account insomnia severity, anxiety, and depressive 
symptoms in a sample of subjects with insomnia disorder com-
pared to a sample of good sleepers.

METHODS

Selection of Subjects and Distribution of Psychometric 
Questionnaire
Between December 2015 and April 2017, consecutive out-
patients visiting the Sleep Center of the Psychiatry Unit II, 

University of Pisa, Italy, who met the diagnostic criteria for 
insomnia disorders according to according to the DSM-52 were 
recruited for the purposes of this study, together with a group 
of healthy subjects who were matched for sex, age, socioeco-
nomic status, and educational level with the insomnia group.

The subjects of both groups underwent a face-to-face evalu-
ation conducted by a psychiatrist (LP). Their sleep disorders 
were assessed by means of clinical evaluation and sleep ques-
tionnaires. The evaluation also assessed insomnia severity (In-
somnia Severity Index [ISI]),35 resilience (Resilience Scale for 
Adults [RSA]),32 stress-related sleep reactivity (Ford Insomnia 
Response to Stress Test [FIRST]),22 pre-sleep arousal (Pre-
sleep Arousal Scale [PSAS]),36 emotion regulation (Difficulties 
in Emotion Regulation Scale [DERS]),37 anxiety (Self-rating 
Anxiety Scale [SAS]),38 and depressive symptoms (Beck De-
pression Inventory [BDI]).39 The inclusion criteria for subjects 
with insomnia disorder were (1) difficulty in initiating and/or 
maintaining sleep and/or early morning awakening (sleep on-
set latency and/or wake after sleep onset > 30 minutes), (2) for 
at least 3 months, (3) sleep disturbance that causes clinically 
significant distress or impairment in important areas of func-
tioning, (4) no sleep-disruptive medical/mental conditions, 
substance abuse, and/or other sleep disorders. Only individu-
als who reported sleep difficulties for at least 3 nights per week 
were enrolled in the study.

The exclusion criteria for subjects with insomnia disorder 
were: current use of hypnotic or sleep-altering medications, 
cognitive impairment (Mini Mental State Evaluation; for the 
Italian version see Measso et al.40), past or current diagno-
sis of psychiatric disorders, or other sleep disorders (ie, ob-
structive sleep apnea syndrome, restless legs syndrome, etc.), 
which were evaluated with the use of medical records and the 
Sleep-50 Questionnaire41,42 a self-reported questionnaire used 
to assess sleep disorders.

Good sleepers were recruited from the hospital and from 
among university personnel. Participants underwent a face-to-
face assessment and completed the same set of questionnaires 
used for the subjects with insomnia. The inclusion criteria of 
the good sleepers were (1) less than 30 minutes of sleep onset 
latency and (2) less than 30 minutes of wake time after sleep 
onset in usual nocturnal sleep.43 The exclusion criteria were 
the following: (1) past or current diagnosis of cognitive impair-
ment (Mini Mental State Evaluation),40 sleep disorders (ISI)35 

(Sleep-50 Questionnaire)41,42 or mental diseases; (2) habitual 
use of hypnotics or alcohol at bedtime; (3) subjects engaged in 
shift work; and (4) failure to complete the questionnaires. The 
study was in conformance with the Declaration of Helsinki and 
all participants provided written informed consent prior to be-
ing enrolled in the study.

Sleep Scales
Insomnia severity was evaluated with the ISI.35 The ISI is 
a 7-item self-report questionnaire with a 2-week recall pe-
riod. The sum yields a global score ranging from zero to 28. 
For the purposes of this study, according to the ISI authors’ 
recommendations, an ISI score of 8 or higher indicated in-
somnia symptoms. The ISI has been validated in a previous 
Italian sample.44D
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Sleep reactivity was evaluated with the FIRST.22 The FIRST 
is a self-administered questionnaire that provides an indicator 
of an individual’s overall level of “sleep reactivity” or the de-
gree to which he/she is vulnerable to sleep disturbance when 
exposed to stress. The questionnaire includes items relevant 
to situational sleep-disturbing stimuli (eg, “When you experi-
ence the following situations, how likely is it for you to have 
difficulty sleeping?”; “After a stressful experience during 
the day?”; “After an argument?”) with a 4-point Likert scale 
(1 = not likely; 4 = very likely). The sum yields a global FIRST 
score ranging from 9 to 36. A higher score indicates a higher 
level of sleep reactivity to the stimuli and, according to the 
authors’ recommendations, abnormally high sleep reactivity is 
considered when the FIRST sum score is higher than 19. For 
the Italian version see the study by Palagini and Manni.42

Arousal Scales
Pre-sleep state arousal was evaluated with the PSAS.36 It is a 
16-item self-reported questionnaire comprising both cognitive 
and somatic manifestations of arousal, with 8 items in each 
subscale. When responding to the PSAS, subjects were asked 
to describe how intensely they generally experienced each 
component as they attempted to fall asleep in their own bed-
room, by selecting an appropriate rating between “1 - not at 
all” and “5 - extremely,” referring to the past week. The sum 
yields a global PSAS score ranging from 16 to 80. For the Ital-
ian version of the PSAS, see the study by Palagini and Manni.42

Resilience
Resilience was evaluated using the RSA.32 RSA is a 33-item 
self-report scale for adults to measure 6 resilience factors and 
also provides a total score. Participants were asked to answer 
on a 7-point semantic differential scale in which each item 
has a positive and a negative attribute at each end of the scale 
continuum. Scores may vary between 33 and 231, with higher 
scores indicating higher levels of resilience. The scale consists 
of 6 subscales measuring individual’s characteristics in: (1) 
Perception of Self: concerning the confidence in one’s abilities, 
self-confidence, self-efficacy (eg, “No matter what happens I 
always find a solution”) (2) Planned Future: concerning the 
ability to plan ahead and formulate clear goals (eg, “My proj-
ects for the future are easy to realize”) (3) Social Competence: 
concerning the individual’s own perception of social compe-
tence, (eg, “It is important for me to be flexible in social cir-
cumstances”) (4) Structured Style: concerning goal oriented, 
planning ability, organization of one’s time, routine oriented 
(eg, “Rules and regular routines make my daily life easier”) (5) 
Family Cohesion: concerning shared values, cohesion, loyalty, 
and mutual appreciation, (eg, “There are strong bonds in my 
family”), (6) Social Resources: concerning social support (eg, 
“I always have someone who can help me when needed”). For 
the Italian version see the study by Capanna et al.45

Emotion Regulation
Emotion regulation was measured with the DERS.37 The DERS 
is a 36-item scale. When responding to the DERS, subjects 
were asked to indicate the degree to which the statements of the 
questionnaire may apply to them by selecting an appropriate 

rating on a 6-point scale ranging from 1 - almost never to 5 - 
almost always. The sum yields a global DERS score ranging 
from 36 to 180, with higher scores reflecting greater difficulties 
regulating emotion. The questionnaire includes six subscales 
(1) nonacceptance of emotion (eg, “When I’m upset, I become 
angry with myself for feeling that way”), (2) difficulties engag-
ing in goal-directed behaviors (eg, “When I’m upset, I have 
difficulty concentrating“), (3) impulse control difficulties (eg, 
“I experience my emotions as overwhelming and out of con-
trol”), (4) limited access to effective regulatory strategies (eg, 
“When I’m upset, I believe that there is nothing I can do to 
make myself feel better”), (4) reduced emotional clarity (eg, 
“I am confused about how I feel”) and (6) a lack of emotional 
awareness (eg, “I pay attention to how I feel,” reverse scored). 
For the Italian version see the study by Sighinolfi et al.46

Psychiatric Scales
Depressive symptoms were assessed using the BDI. The BDI 
is a self-report 21-question inventory, and it is one of the most 
widely used instruments for measuring the severity of de-
pression. The total score ranges from 0–63. According to the 
authors’ recommendations, a BDI score > 10 is indicative of 
depressive symptoms, whereas clinically significant depres-
sion is indicated by a score > 20.39

Anxiety symptoms were assessed with the SAS. The SAS 
is a 20-item self-report assessment, divided into four groups 
of manifestations: cognitive, autonomic, motor, and central 
nervous system symptoms. Each question is scored on a Lik-
ert-type scale of 1–4. The total score ranges from 0–80. The 
presence of clinically relevant anxiety symptoms is indicated 
by scores > 44.38

Statistical Analysis
The statistical analyses were performed using NCSS (2008; 
NCSS, LLC, Kaysville, Utah, United States). Results were 
expressed as mean ± standard deviation (SD). The Shapiro-
Wilk test was used to determine the normality of the vari-
ables. Differences in means between subjects with or without 
insomnia symptoms were assessed using t tests for normally 
distributed variables, or the Mann-Whitney U/Wilcoxon test 
for non-normally distributed variables. Categorical variables 
were analyzed via the χ2 test. Mean P values were adjusted 
for the number of tests using the Bonferroni correction with a 
significance of P < .05. An a priori power estimation analysis 
provided a sample size of n = 35 with a power of 0.8. A linear re-
gression analysis was performed in order to test the correlations 
between resilience and stress-related sleep reactivity, pre-sleep 
arousal, and emotion dysregulation. Multivariable regression 
models were then built with stress-related sleep reactivity, pre-
sleep arousal state, and emotion dysregulation as dependent 
variables. In the case of a significant correlation between the 
values and dependent variables on the linear regression analy-
ses, the values were used as independent variables; anxiety and 
depressive symptoms were used as covariates (expressed by 
the BDI and the SAS). All the multivariable regression mod-
els were checked for multicollinearity. A variable was excluded 
from the model if it had a variance inflation factor greater than 
10 and a condition number greater than 100 in the Eigenvalues D
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of Centered Correlations. A mediation analysis using the Sobel 
test47 was performed in order to study the possible processes 
that may underlie the relationships between these variables.

RESULTS

Descriptive Statistics
Of the 182 potential participants evaluated, 58 subjects (39 fe-
males, mean age 47.2 ± 13 years, insomnia disorder duration 
6.3 ± 0.5 years) met the inclusion/exclusion criteria for insom-
nia. Twenty-eight subjects evaluated were suspected to suffer 
from another sleep disorder, 77 subjects suffered from a mental 
disorder or were using illicit drugs or excluded medications, 
and 25 subjects did not complete the evaluation. Twenty-eight 
subjects evaluated were suspected to suffer from another sleep 
disorder, 77 subjects suffered from a mental disorder or were 
using illicit drugs or excluded medications, and 25 subjects 
did not complete the evaluation. Thirty-eight of 50 subjects 
recruited as healthy controls were included in the study for be-
ing matched based on sex and age with the group of insom-
nia subjects (26 females, mean age 48.4 ± 13 years). In fact, 
participants with insomnia and healthy controls did not differ 

in terms of sex distribution (χ2 P = .88), mean age (P = .66), 
socioeconomic status (medium χ2 P = .77), and education level 
(university degree χ2 P = .78).

As expected when compared to good sleepers subjects with 
insomnia showed significantly higher scores on sleep and 
arousal scales (ie, insomnia severity, sleep reactivity, pre-sleep 
state arousal < .001) and on all psychiatric scales (depressive 
symptoms, anxiety symptoms P < .05) (Table 1). In the insom-
nia group, depressive symptoms were present in 26 individuals, 
whereas symptoms of anxiety were present in 15 individuals. 
Subjects with insomnia also presented a lower score in the 
RAS (P = .002), showing greater problems with resilience. Sub-
jects with insomnia also reported a higher score on the DERS 
(P < .001), showing elevated difficulties in emotion regulation.

Determinants of Stress-Related Sleep Reactivity
A linear regression analysis of the good sleepers showed no 
correlation between sleep-related stress reactivity expressed 
by FIRST and the variables considered (B = unstandardized 
coefficient: ISI: B = 0.1, P = .96; RSA: B = 0.03, P = .78; DERS 
B = −0.15, P = .17; SAS: B = 0.26, P = .10; BDI: B = −0.004, 
P = .97)

A linear regression analysis of the insomnia participants 
showed an inverse correlation between high sleep reactivity 
and resilience (Table 2) (P = .004)

Determinants of Pre-Sleep Arousal
The linear regression analysis in the group of good sleepers 
showed no correlation between pre-sleep cognitive arousal and 
the variables considered (B = unstandardized coefficient: ISI: 
B = 0.02, P = .9; RSA: B = −0.01, P = .23; FIRST: B = 0.02, 
P = .85; DERS: B = 0.08, P = .4; SAS: B = 0.09, P = .5; BDI: 
B = 0.07, P = .5).

The linear regression analysis in the insomnia subjects 
showed an inverse correlation between pre-sleep cognitive 
hyperarousal, expressed by the PSAS C score, and resilience 
(P = .01) and a positive correlation with high stress-related sleep 
reactivity (P = .01) and emotion dysregulation (P = .02) (Table 2).

The multivariable-regression model, including the pre-
sleep cognitive arousal score as the dependent variable with 
resilience, and stress-related sleep reactivity and emotion dys-
regulation as independent variables, was significant (F = 6.4, 
P = .005). Emotion dysregulation remained the variable sig-
nificantly correlated with pre-sleep cognitive hyperarousal 
(P = .01) (Table 3).

The linear regression analysis in the group of good sleepers 
showed a correlation between pre-sleep somatic arousal and 
sleep reactivity (B = unstandardized coefficient: 0.19, P = .02). 
No other correlations were found with the other variables 
considered

The linear regression analysis in the insomnia subjects 
showed a positive correlation between pre-sleep somatic hy-
perarousal, expressed by the PSAS S score, emotion dysregu-
lation (P = .02) and insomnia symptoms P = .03 (Table 2).

Determinants of Emotion Dysregulation
The linear regression analysis in the group of good sleepers 
showed no correlation between emotion regulation expressed 

Table 1—Demographic and psychometric variables.
Individuals 

With Insomnia 
(n = 58)

Healthy 
Controls 
(n = 38)

P

Age (years) 47.2 ± 13 48.4 ± 13 .66
Sex (female) 68.4% 68.5% .88
Level of education %

High school 14.2% 13.2% .33
University degree 40.3% 37.7% .78
Diploma 52.4% 49.1% .45

Socioeconomic status %
Medium 96.0% 94.0% .77

Sleep Scales
ISI 17.5 ± 5.9 5.1 ± 0.6  < .001
FIRST 22.2 ± 4.8 9.1 ± 1.5  < .001

Arousal scales
PSAS-C 21.7 ± 9.7 9.1 ± 1.1  < .001
PSAS-S 13.9 ± 7.3 8.2 ± 0.6  < .001

Resilience scale
RSA 96.3 ± 22 156.6 ± 19.5 .002

Emotion regulation scale
DERS 87.6 ± 24.6 39.7 ± 9.8  < .001

Psychiatric scales
SAS 37.1 ± 10.1 34.7 ± 1.2 .02
BDI 6.7 ± 4.5 4.3 ± 1.8 .01

Data are reported as mean ± standard deviation or percentage. 
Statistically significant values in bold. BDI = Beck Depression Inventory, 
DERS = Difficulties in Emotion Regulation Scale, FIRST = Ford Insomnia 
Response to Stress Test, ISI = Insomnia Severity Index, PSAS-C = Pre-
sleep Arousal Scale-Cognitive, PSAS-S = Pre-sleep Arousal Scale-
Somatic, RSA = Resilience Scale for Adults, SAS = Self-rating Anxiety 
Scale.
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by DERS and the variables considered (B = unstandardized 
coefficient: ISI: B = 0.1, P = .4; RSA: B = −0.2, P = .25; FIRST: 
B = −0.3, P = .1; PSAS C: B = 0.01, P = .4; PSAS S B = 0.9, 
P = .05; SAS: B = 0.4, P = .07; BDI: B = 0.02, P = .8).

The linear regression analysis in the insomnia participants 
showed an inverse correlation between emotion dysregulation 
and resilience score (P = .004), and a positive correlation with 
insomnia severity (P = .02) and pre-sleep cognitive hyper-
arousal (P = .01) (Table 3).

The multivariable-regression model including emotion dys-
regulation as the dependent variable, and insomnia symptoms, 
pre-sleep arousal, and resilience as independent variables, was 
significant (F = 5.9, P = .004). All three variables remained 
related to emotion dysregulation (Table 3) and with resilience 
it resulted in an inverse correlation.

Mediation Analyses
The hypothesis of the study was to investigate the association 
between resilience emotion dysregulation and pre-sleep hy-
perarousal. A mediation analysis was conducted with emotion 
dysregulation as the mediator between resilience and pre-sleep 
arousal. It revealed a mediation effect of emotion dysregula-
tion in the relationship between low resilience and pre-sleep 
cognitive hyperarousal in subject with insomnia (Figure 1, 
Z = 2.06, P = .03).

Table 2—Linear and multivariable regression analyses on stress-related sleep reactivity, cognitive and somatic pre-sleep 
arousal in subjects with insomnia.

Sleep 
Reactivity 
(FIRST)

Linear Regression Cognitive 
Arousal 
(PSAS-C)

Linear Regression Multivariable Somatic 
Arousal 
(PSAS-S)

Linear Regression

B P B P B Beta P B P
ISI 0.11 .02 ISI 0.7 .10 – – – ISI 0.3 .03
RSA −0.18 .004 RSA −0.3 .01 −0.19 0.13 .15 RSA −0.1 .10
DERS −0.14 .58 DERS 0.1 .02 0.11 0.32 .01 DERS 0.9 .02
SAS −0.90 .13 SAS 0.2 .89 – – – SAS 0.1 .20
BDI −0.24 .80 BDI 0.3 .91 – – – BDI 0.2 .20

FIRST 0.3 .01 0.1 0.06 .96 FIRST 0.2 .90

Statistically significant values in bold. Results of the linear and multivariable regression analyses between the dependent variable sleep reactivity (FIRST) 
and the dependent variable cognitive arousal (PSAS-C) and the dependent variable somatic arousal (PSAS-S) and the other psychometric variables. 
B = unstandardized coefficient, BDI = Beck Depression Inventory, Beta = standardized coefficient, DERS = Difficulties in Emotion Regulation Scale, 
FIRST = Ford Insomnia Response to Stress Test, ISI = Insomnia Severity Index, PSAS-C = Pre-sleep Arousal Scale-Cognitive, PSAS-S = Pre-sleep 
Arousal Scale-Somatic, RSA = Resilience Scale for Adults, SAS = Self-rating Anxiety Scale.

Table 3—Linear and multivariable regression analyses on 
emotion dysregulation in subjects with insomnia.

Emotion 
Regulation 
(DERS)

Linear Regression Multivariable

B P B Beta P
ISI 1.0 .04 1.02 0.48 .01
RSA −0.94 .004 −0.71 0.30 .02
PSAS-C 1.08 .02 0.83 0.30 .01
SAS 0.9 .77 – – –
FIRST 0.7 .12 – – –
BDI 1.1 .10 0.30 0.11 .31

Statistically significant values in bold. Results of the linear multivariable 
regression analyses between the dependent variable emotion regulation 
(DERS) and the other psychometric variables. B = unstandardized 
coefficient, BDI = Beck Depression Inventory, Beta = standardized 
coefficient, DERS = Difficulties in Emotion Regulation Scale, 
FIRST = Ford Insomnia Response to Stress Test, ISI = Insomnia Severity 
Index, PSAS-C = Pre-sleep Arousal Scale-Cognitive, RSA = Resilience 
Scale for Adults, SAS = Self-rating Anxiety Scale.

Figure 1—Mediation analysis.

Emotion dysregulation mediates the association between low resilience 
and pre-sleep hyperarousal. Legend. a: unstandardized regression 
coefficient for the association between the independent variable and 
mediator, SEa = standard error of a. b: coefficient for the association 
between the mediator (in presence of independent variable) and the 
dependent variable, SEb = standard error of b. Z = Sobel test value. 
Significance in bold.
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DISCUSSION

The stress-risk-vulnerability dimension has been shown to be 
an important framework for the understanding of insomnia de-
velopment and maintenance. Within this dimension, there has 
been a recent paradigm shift in clinical psychology that consid-
ers resilience as a critical process for adaptively overcoming 
stress while maintaining normal psychological and physical 
functioning. The aim of this research was to evaluate resil-
ience, as a trait characteristic, in subjects with insomnia with 
the hypothesis that low resilience may contribute to insomnia 
development and maintenance.

We assessed a sample of subjects with insomnia disorder 
and a group of good sleepers by evaluating resilience, stress-
related sleep reactivity, pre-sleep arousal, and emotion dysreg-
ulation while also taking into account psychiatric symptoms 
and other sleep-related variables.

Among the others we conducted mediation analyses to study 
the possible processes that may underlie their relationships.

These data provided evidence that subjects with insomnia 
may present low resilience which in this study was related to 
high sleep reactivity to stress, cognitive pre-sleep hyperarousal 
and to emotion dysregulation. Specifically, low resilience was 
strongly correlated with elevated sleep reactivity, reinforcing 
the idea that assessing the stress-risk-vulnerability dimension 
in the context of insomnia should be a priority for prevention 
and early intervention. Subjects with insomnia may have a low 
capacity to adaptively overcome stress, and this aspect may 
negatively influence emotion and arousal regulation thus fa-
voring insomnia development and maintenance.

In the sample of this study, resilience was significantly lower 
in subjects with insomnia disorder than in good sleepers. Sub-
jects with insomnia showed higher problems with resilience 
and in particular when compared to good sleepers presented 
more difficulties concerning goal-oriented planning ability, 
organization of time and routine, and difficulties in planning 
ahead and formulating clear goals.

As expected, cognitive and somatic pre-sleep arousal was 
higher in the insomnia subjects than in good sleepers.15,16 Sub-
jects with insomnia also reported greater difficulties with emo-
tion regulation compared to good sleepers, thus confirming 
previous reports.48

Although none of the insomnia subjects met DSM-5 criteria 

for anxiety or depressive disorders, the sample showed some 
variability in both anxiety and depressive symptoms when 
compared to good sleepers. This was expected, given that in-
somnia, depression, and anxiety are highly comorbid.49,50 How-
ever, after taking these psychiatric symptoms into account, 
analyses revealed a close relation between high levels of sleep 
reactivity and low resilience in insomnia disorder.

The analyses of the relationships of pre-sleep arousal re-
vealed a close relation between cognitive pre-sleep hyper-
arousal, low resilience, high sleep reactivity, and emotion 
dysregulation in insomnia disorder.

Emotion dysregulation in subjects with insomnia was in-
versely correlated with good resilience in turn being associated 
with a low capacity to successfully adapt to stressful events. 
Interestingly, in the mediation analysis, emotion dysregulation 

was shown to play a role in the relation between trait factors 
that predispose to psychopathology such as low resilience and 
state factors that contribute to perpetuate insomnia, such as 
pre-sleep cognitive hyperarousal. This result is in line with the 
theory15,16 that predisposing factors are hypothesized to interact 
with both precipitating factors, increasing the risk of insomnia 
in response to stress, and with perpetuating factors, including 
hyperarousal and emotion dysregulation, thus favoring the per-
petuation of insomnia. In fact, all of these correlations were not 
observed in good sleepers. If low resilience has been related 
to the development of emotional dysregulation and persistent 
psychopathology,31–34 it should also involve insomnia develop-
ment and maintenance. Thus we could hypothesize a complex 
interplay between trait factors that contribute to insomnia in 
relation to stress, such as low resilience and high stress-related 
sleep reactivity, and the perpetuating factors of insomnia, such 
as pre-sleep hyperarousal and emotion dysregulation. Low 
resilience may predispose to insomnia through a low adap-
tation to stress, thereby contributing to sleep reactivity and 
heightened physiologic and emotional responses to stressful 
situations. Low resilience may also contribute to insomnia 
perpetuation through emotional and arousal dysregulation, by 
especially negatively interacting with emotion regulation and 
consequently with pre-sleep arousal.

These results should be interpreted in light of several limi-
tations including the lack of physiological measures of sleep 
and arousal. In addition, the cross-sectional design limits any 
causal interpretation. Consequently, longitudinal studies are 
needed with larger samples of individuals with chronic insom-
nia to examine the direction of risk and generalizability of the 
current findings. In particular, it would be of interest to mea-
sure resilience in transitioning from acute to chronic insomnia 
and after the insomnia was adequately treated.

In conclusion, this study suggests that: (1) subjects with 
insomnia may possess low resilience, which correlates with 
higher sleep reactivity to stress and thus predisposing them to 
insomnia disorder; (2) in particular, low resilience may contrib-
ute to insomnia perpetuation by favoring emotion and arousal 
dysregulation; and (3) emotion dysregulation may play a role in 
the relationship between trait factors that predispose to insom-
nia such as a limited capacity to adapt to stressful situations 
and state factors that perpetuate insomnia such as pre-sleep 
hyperarousal within a complex interplay. These findings may 
have clinical implications. It has been found that the assess-
ment of the stress-risk-vulnerability dimension for insomnia 
should be a priority in order to identify those who may benefit 
from prevention and early intervention strategies for insomnia 
and its comorbid conditions. In addition, as low resilience is 
related to the development of emotional dysregulation,31–34 the 
evaluation and treatment of emotion dysregulation in insomnia 
should be useful and approaches targeting emotional regula-
tion could be integrated in insomnia treatments.
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DSM, Diagnostic and Statistical Manual of Mental Disorders
FIRST, Ford Insomnia Response to Stress Test
ICSD, International Classification of Sleep Disorders
ISI, Insomnia Severity Index
PSAS-C, Pre-sleep Arousal Scale-Cognitive
PSAS-S, Pre-sleep Arousal Scale-Somatic
RSA, Resilience Scale for Adults
SAS, Self-rating Anxiety Scale
SD, standard deviation
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