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Abstract

This study examined the relationship between dissatisfaction with cutaneous body image and facial appearance with symp-
toms of insomnia whilst incorporating the mediating role of anxiety and/or depression after accounting for co-morbid sleep
disorder symptoms. Participants (n=241) completed online measures assessing insomnia symptoms, anxiety and depression
symptoms, and satisfaction with cutaneous body image and facial appearance. Symptoms of insomnia were independently
related to greater dissatisfaction with cutaneous body image and facial appearance in univariate analyses. However, linear
regression analyses determined these relationships to be partially mediated by depression, but not anxiety. Expanding on prior
research, these findings suggest that whilst increased symptoms of insomnia may influence dissatisfaction with cutaneous
and facial features, these relationships may be partially attributed to the experience of depressive symptoms often co-morbid
with both insomnia and dermatological complaints. Treatment approaches for individuals with insomnia may benefit from

targeting and improving negatively appraised aspects of physical self-perception.
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Introduction

Symptoms of insomnia, including difficulty initiating and/
or maintaining sleep, or early morning awakenings with
an inability to return to sleep, and impaired daytime func-
tioning, are highly prevalent affecting 30% of the general
population [1-3]. It has been evidenced that individuals
experiencing insomnia frequently present difficulty with
emotion regulation and self-perception [4-6] and display
self-focused attention on awakening and throughout the day
to assess and confirm the perceived poor nature of their sleep
[7]. According to prominent cognitive models of the disor-
der, this pattern of thinking may perpetuate and maintain
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insomnia by potentiating cognitive arousal, distress, and
negative thoughts concerning sleep [8].

It has been previously demonstrated that individuals with
insomnia and poor sleepers negatively appraise aspects of
their physical appearance [9, 10]. Specifically, Gupta et al.
[9] note that dissatisfaction with one’s own cutaneous body
image, the mental perception of the appearance of the skin,
hair and nails, appears to be directly related to insomnia
symptoms, whereas Oyetakin-White et al. [10] demonstrated
that poor sleepers show greater self-perceived dissatisfaction
with aspects of their facial appearance (e.g. complexion, skin
age) when compared with normal sleepers. This evidence
suggests that poor sleep and symptoms of insomnia con-
found an individual’s appraisal of physical self-perception.
To that end, improving physical self-perception may attenu-
ate selective attention for cues consistent with poor sleep,
which perpetuate negative-thought cycles highlighted in
cognitive models of insomnia [8]. However, considering
the early stage of research in this area, little is known about
underlying and potentially treatable mechanisms which
negatively influence cutaneous body image perception in
insomnia.

Major depressive disorder appears to be the most com-
mon psychiatric comorbidity in relation to dermatological
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complaints [11]. It has been proposed that feelings of worth-
lessness may at least partially manifest as low self-esteem,
body image dissatisfaction with a particular focus on the
face, and delusions of disfigurement amongst those who
also present with psychotic features [11]. Similarly, socially
anxious individuals appear to be overly self-conscious with
regard to excessive blushing/flushing and hyperhidrosis [12].
With that in mind, it is well established that symptoms of
anxiety and depression commonly co-occur with insomnia
[13] and recently have been evidenced to mediate the rela-
tionship between insomnia and self-disgust [6]. Therefore,
it is possible that the psychological factors mediating the
relationship between dissatisfaction with cutaneous body
image and facial appearance and insomnia symptoms may
include anxiety and depression.

The present study aimed to investigate the potential medi-
ating role of anxiety and/or depression on the relationship
between insomnia symptoms and dissatisfaction with cuta-
neous body image and facial appearance after accounting
for other co-morbid sleep disorders. Specifically, we aimed
to determine whether symptoms of insomnia would be
related to greater dissatisfaction with cutaneous body image,
facial appearance and skin-age, and whether any confirmed
relationships are mediated by symptoms of anxiety and/or
depression.

Materials and methods

Ethical approval was granted by the Northumbria University
Research Ethics Committee. This experiment was conducted
in accordance with the Declaration of Helsinki, and all par-
ticipants gave their informed consent before participation.

Sample and procedure

A cross-sectional online questionnaire-based study was
implemented, comprising of questions designed to measure
symptoms of insomnia, anxiety and depression in addition
to satisfaction with cutaneous body image, facial appear-
ance and skin age. The survey was advertised to members
of the general population through social media, ‘call for
participants’ (website), and students at Northumbria Uni-
versity. Initially, 280 participants responded to the online
survey, and 241 respondents provided complete data. Par-
ticipants who indicated that they conducted shift work, suf-
fered from a disorder of the central nervous system, or had
a prior head injury or reported symptoms of a sleep disorder
other than insomnia were excluded from analysis (n=34).
This resulted in a final sample of 207 participants (mean
age=24.67 +7.73, age range 18-56, 80% female) who were
entered into the analysis.
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Measures
Sleep condition indicator

Insomnia symptoms were assessed using sleep condi-
tion indicator (SCI), a clinical screening tool developed to
appraise insomnia symptoms against the DSM-5 criteria for
Insomnia Disorder [14]. The scale consists of eight items
each scored between 0 and 4 designed to examine insomnia
symptomology during the last month. Specifically, questions
pertain to sleep onset latency, awakenings during the night,
perceived sleep quality, impairment to daytime functioning
and symptom persistence. Items are summed to create a total
score between 0 and 32, with lower scores indicating greater
insomnia symptom severity. Current assessment of internal
consistency yielded a Cronbach’s alpha of 0.91.

Anxiety and depression

Symptoms of anxiety and depression were assessed using
the Hospital Anxiety and Depression Scale (HADS: [15]),
consisting of 14 items (seven for each anxiety and depres-
sion) scored between 0 and 3, with a maximum score of
21 for each subscale. Higher scores on each subscale rep-
resent greater anxiety (HADS-A) and depression (HADS-
D). Both subscales demonstrated good internal consistency
(Cronbach’s o of 0.89 and 0.78 for anxiety and depression
respectively).

Cutaneous body image

Cutaneous body image was assessed using the Cutaneous
Body Image Scale [16]. The CBI comprises seven items on
a 10-point Likert scale that examine satisfaction with skin
appearance, complexion, facial appearance, hair and nails.
Ratings of: 0 indicate ‘not at all’; 1-3 indicate ‘mildly’; 4—-6
indicate moderately; and 7-9 indicate ‘a great deal’. The
mean of the seven ratings indicates the final score. Higher
scores represent greater satisfaction; lower scores represent
greater dissatisfaction. Current assessment of internal con-
sistency yielded a Cronbach’s alpha of 0.91.

Facial appearance

Satisfaction with facial appearance (FA) was examined using
the measure developed by Oyetakin-White et al. [10]. Six
items are used to examine individuals’ feelings about their
facial appearance (e.g. ‘how healthy do you think your face
looks’, ‘overall, how satisfied are you with your complex-
ion’). Items are rated on a scale from 1 (poor) to 5 (excel-
lent). The summation of each item indicated the final total
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score, with higher scores representing greater satisfaction.
Current assessment of internal consistency yielded a Cron-
bach’s alpha of 0.86.

Statistical analyses

Pearson’s bivariate correlations examined associations
between insomnia symptoms, anxiety, depression, and sat-
isfaction with cutaneous body image and facial appearance.
This was followed by a series of hierarchical linear regres-
sion analyses (using the enter method), with cutaneous body
image and facial appearance satisfaction as dependent vari-
ables, to determine whether any significant associations were
mediated by anxiety and/or depression after controlling for
age and sex. All statistical analyses were performed using
Jamovi version 1.02 (The Jamovi Project, 2019). Signifi-
cance was considered at the p <0.05 level (two-tailed).

Results

Mean scores for the final sample are presented in Table 1.
SCI scores were positively related to cutaneous body
image (r=0.48, p=0.001) and facial appearance (r=0.42,
p=0.001) satisfaction, and negatively related to anxiety
(r=-0.40, p=0.001) and depression (r=—0.52, p=0.001).
Moreover, anxiety and depression were negatively related
to satisfaction with cutaneous body image (anxiety:
r=—0.31, p=0.001; depression: r=—0.41, p=0.001) and
facial appearance (anxiety: r=—0.28, p=0.001; depres-
sion: r=—0.40, p=0.001). Finally, cutaneous body image
and facial appearance satisfaction were positively related
(r=0.81, p=0.001).

Linear regression analyses indicated that dissatisfaction
with cutaneous body image and sex (step 2: 24% total vari-
ance explained) significantly predicted insomnia symptoms
after controlling for age and sex (step 1: 0.05% variance).
After accounting for anxiety and depression, insomnia and
depressive symptoms remained significant predictors in
the subsequent steps (step 3: 25%. variance step 4: 28%.

variance; see Table 2a). Similarly, dissatisfaction with facial
appearance and sex (step 2: 18% total variance explained)
significantly predicted insomnia symptoms after controlling
for age and sex (step 1: 0.02% variance). After accounting
for anxiety and depression, insomnia and depressive symp-
toms remained significant predictors in the subsequent steps
(step 3: 25%. variance step 4: 28%. variance; see Table 2b).

The mediating effects of depression were further exam-
ined using the MEDMOD plugin for Jamovi. Bootstrapping
with 1000 bias-corrected and accelerate resamples and 95%
confidence intervals were used, and the Sobel test (z) was
used to indicate the hypothesized mediation effects. As dem-
onstrated in Table 3, the results demonstrated significant
direct effects between insomnia symptoms with cutaneous
body image and facial appearance satisfaction. Moreover,
indirect effects of insomnia symptoms on cutaneous body
image and facial appearance (respectively) via depression
were also evidenced. Therefore, whilst cutaneous body
image and facial appearance dissatisfaction were related to
increased insomnia symptoms, these relationships appear to
be partially mediated by symptoms of depression.

Discussion

The present study examined the mediating role of anxi-
ety and depression on the relationship between insomnia
symptoms and dissatisfaction with cutaneous body image
and facial appearance. The current results provide further
evidence that dissatisfaction with cutaneous body image
and facial appearance are related to symptoms of insomnia.
In addition, our findings demonstrate that these relation-
ships appear to be partially mediated by depression but not
anxiety.

Individuals with insomnia are generally less healthy
compared to those who sleep normally [17], and this may
be reflected in the appearance of their skin. Indeed, vari-
ous mechanisms can promote physiological changes which
influence an individual’s self-perception. Tiredness, a com-
monly reported feature of insomnia [18] for example, can

Table 1 Mean scores (and

o Whole sample  Female Male t P

standard deviations) and sex

differences for each measure Mean +SD Mean + 5D Mean + SD
Anxiety 7.82+4.36 8.51+4.76 5.13+3.41 —432 0.001%*
Depression 4.07+3.30 4.28+3.35 322+285 —1.86 0.064
Insomnia symptoms 20.74+8.17 19.82+7.94 24.17+8.22 3.14  0.002%*
Cutaneous body image satisfaction 4.84+2.07 4.64+2.01 5.74+2.04 3.13  0.002%*
Facial appearance satisfaction 19.07+4.90 18.82+4.71  20.26+5.41 1.71  0.089

Anxiety and depression, hospital anxiety and depression scale; insomnia symptoms; sleep condition indica-

tor
Note: * Sig at<0.01 **<0.001
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Table2 Linear regression analyses with cutaneous body image (a)
and facial appearance satisfaction (b) as dependent variables; age,
sex, insomnia symptoms, anxiety and depression as predictors

lead to relaxing of the muscles intrinsically altering facial
expression [19]. Moreover, blood flow to the skin is pro-
moted during sleep, and evidence suggests skin blood col-

Predictors R2 B t Sig. oration occurs with sleep loss such that the face eventually
@ appears paler [20]. With that in mind, photographs of sleep
Step 1 0.06 deprin:d individuals are rated as less attractive, less healthy,
Age 0.01 0.17 0.87 more tired, and unsociable relative to when well rested [21,
Sex 025 _362 0001 22]. More specifically, sleep-deprived individuals appear to
Step 2 036 present specific dermatological characteristics relating to
Age 0.09 150 0.4 tiredness (e.g. wrinkles/fine lines and bags around the eyes,
Sex 014 _2923  0.03* dropped corners of the mouth, and heavy eyes [22]). There-
Insomnia symptoms 0.46 790 0.001%* fgre, it may be theorised that.irlldividuals Presepting insom-
Step 3 0.7 nia symptoms are more. ser.1s1t1ve to ph}{Slologlcal an<.i der-
Age 0.0 145 015 matological changes which influence their self-perception of
Sex _o11 606 0.09 cutaneous body image and facial appearance in a negative
Insomnia symptoms 041 _195  0.001%* manner, leafli.ng to dissati.sfa.ction with own appearance.
Anxiety _013 461 005 By df:ﬁmtmn, insomnia 1nvolve§ supjectlve r.epo.rts of
Step 4 0.30 sleep disturbance [1]. However, objective examination of
Age 011 180 007 sleep in this population often fails to provide evidence
Sex _o12 _195 005 to support the extent of reported symptomology [23-26].
Insomnia symptoms 0.33 462 0.001%* Wh'ilst studies examinil}g the phys'iological and dermato-
Anxiety 005 ~065 052 logical changes occurring following extreme sleep dep-
Depression —290 —286  0.005* rivation, [21, 22] people with insomnia may not present
®) alternations to the same degree. Rather, falling in between
Step 1 0.02 a state of sleep sated and sleep deprived [27]. Considering
Age 020 ~029 078 this, we may theorise that mechanisms underlying insom-
Sex ~0.15 “o221 003 nia (e.g. cognitive biases) serve to accentuate the negative
Step 2 0.18 nature of judgments pertaining to physical self-perception
Age 0.05 087 042 [8, 27]. Indeed, people with insomnia often selectively
Sex ~005 -087 038 attend to and monitor internal and external bodily cues/
Insomnia symptoms 041 616 0.001%* sens?tions upon wak%ng, as WCH. as throughout the day,
Step 3 0.20 for signs consistent with a poor night of sleep (e.g. heavy
Age 0.05 076 045 eyes, poor complexion [7, 28]). Qualitative examination
Sex —0.02 034 073 evidences that upon awakening, those with insomnia fre-
Tnsomnia symptoms 036 501 0.001* quently report'internal sensations of fc?eling tired and
Anxiety ~0.16 219 0.03% unrefreshed, with aspects of body perceived as sore and
Step 4 024 heavy [28], whereas externally, selective attention was pre-
Age 0.07 L4 026 dominately oriented towards facial appearance, with an
Sex —0.04 057 057 emphasis on the eyes and surrounding region. Here, facial
Insomnia symptoms 027 353 0.001%* dissat.isfaction was highly prevalent, with eyes described
Anxiety 0,06 Z076 045 as being heavy and sunken, red or yellow in colour, and
Depression 0.5 317 0.002% accompanied with large bags underneath. However, the
authors note that occurrence of this throughout the course
Note: *Sig at<0.05, **<0.01 of the day was largely contingent on convenience and
-rl;?:(;iea?inE):;fr{cl(i:rtla(l)tﬁil‘; Orfetshsf';on v Mediator DV Total effect (¢ Direct effect Total indirect effect
with cutagneous body iIr)nage an’d path) (¢” path) Point est. 95% CI
facial appearance satisfaction
as dependent variables (IV) and Insomnia Depression CBI 7.54%%* 4.23%:% 0.030%* 0.008, 0.051
depression as a mediator (DV) Insomnia Depression FA 5.42%* 2.84% 0.082* 0.030, 0.142

Mediation model, 1000 bootstrap samples

Note: *Sig at<0.01, ** <0.001
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opportunity (e.g. using the mirror in bathroom breaks)
[28]. Moreover, experimental evidence objectively dem-
onstrates heightened attention towards and misinterpreta-
tion of dermatologic cues pertaining to tiredness in this
population [4, 29, 30]. As such, biases of attention towards
cutaneous and facial features amongst those experiencing
insomnia symptoms are likely to influence the negative
orientation of their interpretation, confirming for at least
the individual, the presence of a sleep disturbance.

Whilst symptoms of insomnia influence dissatisfaction
with cutaneous and facial features, the current outcomes
highlight the mediating role of depressive symptoms often
co-morbid with insomnia [31] and dermatological com-
plaints [16]. The inability to cope with daytime conse-
quences of insomnia (e.g. irritability, interpersonal difficul-
ties) is considered to trigger the onset of depression (Staner,
2010). In turn, accentuation of pre-existing adverse cogni-
tive-emotional processes (i.e. worry, rumination, emotion
dysregulation) and negatively valanced self-conscious emo-
tions (e.g. self-disgust) may increase and further internalise
body image dissatisfaction [32]. Ultimately, the culmination
symptom cycle to fuel behavioural alterations which main-
tain insomnia. For example, avoiding social commitments
due, not only, to perceived daytime impairments (e.g.“l
should stay in and go to bed earlier to catch up with sleep,
otherwise I would not focus at work tomorrow’’), but also
negative self-appraisal (e.g.“I look too tired to go out”) and
depressive symptoms (e.g.“I don’t feel like socialising”).
Working to improve an individual’s self-perception should
be considered a focal point of treatment. Initiation of a more
accurate self-perception may consequently eliminate a main-
taining factor of insomnia (i.e. the propensity to negatively
interpret physical cues which reflect poor sleep). To that
end, feedback relating to a self-misperception of facial tired-
ness in insomnia has tentatively functioned to improve self-
perception such that individuals later perceived themselves
as appearing less tired [4]. Moving forward, research should
further explore possible interventions aiming to normalise
additional characteristics of facial appearance and cutane-
ous body image in insomnia. Additionally, the role of self-
conscious emotions related to insomnia and depression in
predicting body image dissatisfaction should be examined.

Interestingly, the relationship between insomnia symp-
toms and dissatisfaction with cutaneous body image and
facial appearance was not mediated by symptoms of anxiety.
Whilst depression commonly co-occurs alongside dermato-
logical complaints [11, 33], anxiety in this context remains
often limited to dermatological cues [12, 33]. The broad
measure of anxiety used in the present study does not exam-
ine such cues and, therefore, may explain why anxiety failed
to mediate the relationship between insomnia symptoms
and dissatisfaction with cutaneous body image and facial
appearance.

Although the co-morbid sleep disorders were accounted
for, a number of caveats should be highlighted in relation
to the current study. First, the current sample consisted
largely of female participants and, therefore, the present
findings may not be fully generalizable to males. That said,
women are more likely than men to experience symptoms
of insomnia [34]. Moreover, examination of sex differences
found greater CBI (but not facial appearance) dissatisfac-
tion amongst females. However, regression analysis failed
to evidence an individual’s sex as a significant predictor of
CBI and FA dissatisfaction, respectively. Next, the current
outcomes cannot be extrapolated to individuals meeting
diagnostic criteria for insomnia. However, the use of a non-
clinical sample can be viewed as a logical first step towards
identifying the mediating role of depression. Finally, the
cross-sectional nature of the study limits inferences relating
to causality and directionality. Moving forward, the current
research questions should be further examined longitudinally
amongst a larger and more balanced sample.

In sum, we evidence dissatisfaction with cutaneous body
image and facial appearance to be related to insomnia symp-
toms. However, these relationships appear to be partially
mediated by depression. Whilst cognitive behavioural ther-
apy for insomnia remains the first-line treatment approach
for insomnia, also holding therapeutic effects for those
experiencing co-morbid depression [35], those who are
treatment-resistant may benefit from targeting and improv-
ing negatively appraised aspects of physical self-perception.
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