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Beauty sleep: experimental study on the perceived health and  
attractiveness of sleep deprived people
John Axelsson,1 2 Tina Sundelin,1 Michael Ingre,3 Eus J W Van Someren,4 Andreas Olsson,1 Mats Lekander2 3

Methods
We photographed the faces of 23 adults between 14.00 and 
15.00 after a normal night’s sleep (23.0007.00 and seven 
hours of wakefulness) and after sleep deprivation (02.00
07.00 and 31 hours of wakefulness).

Sleep times were confirmed with diaries, and by text mes
sages sent at bedtime and on awaking (mean time in bed for 
the normal sleep condition 8.45 (SE 0.20) hours). The sleep 
deprivation condition started with a restriction of sleep to 
five hours in bed; the participants texted the time that they 
fell asleep and awoke (mean 5.06 (SE 0.04) hours). For the 
next night of sleep deprivation, the participants arrived at the 
sleep laboratory at 22.00 (after 15 hours of wakefulness) and 
stayed awake for a further 16 hours. For the sleep condition, 
participants came to the laboratory at 12.00 (after five hours 
of wakefulness).

For the photo shoot, participants were asked to look into 
the camera with a neutral, relaxed expression. A series of five 
or six photographs were taken (see bmj.com). The photogra
pher was not blinded to the sleep conditions, but followed a 
standardised procedure, including minimal interaction with 
the participants. A blinded rater chose the most typical pho
tograph from each series.

A month later the photographs were presented at intervals 
of six seconds in a randomised order to 65 observers (mean 
age 30 (range 1861) years), who were unaware of the study 

OBJECTIVE To investigate whether sleep deprived people are 
perceived as less healthy, less attractive, and more tired than 
after a normal night’s sleep.
DESIGN Experimental study.
SETTING Sleep laboratory in Stockholm, Sweden.
PARTICIPANTS 23 healthy, sleep deprived adults (age 18-31) 
who were photographed and 65 untrained observers (age 
18-61) who rated the photographs.
INTERVENTION Participants were photographed after a 
normal night’s sleep (eight hours) and after sleep deprivation 
(31 hours of wakefulness after a night of reduced sleep). 
The photographs were presented in a randomised order and 
rated by untrained observers.
MAIN	OUTCOME	MEASURES Difference in observer ratings 
of perceived health, attractiveness, and tiredness between 
sleep deprived and well rested participants using a visual 
analogue scale (100 mm).
RESULTS Sleep deprived people were rated as less healthy 
(visual analogue scale scores, mean 63 (SE 2) v 68 (SE 2), 
P<0.001), more tired (53 (SE 3) v 44 (SE 3), P<0.001), and 
less attractive (38 (SE 2) v 40 (SE 2), P<0.001) than after 
a normal night’s sleep. The decrease in rated health was 
associated with ratings of increased tiredness and decreased 
attractiveness.
CONCLUSION Our findings show that sleep deprived people 
appear less healthy, less attractive, and more tired compared 
with when they are well rested. This suggests that humans 
are sensitive to sleep related facial cues, with potential 
implications for social and clinical judgments and behaviour. 
Studies are warranted for understanding how these effects 
may affect clinical decision making and can add knowledge 
with direct implications in a medical context.

Introduction
Sleep has well established effects on physiological, cognitive, 
and behavioural functionality14 and long term health,5 but its 
role in social perception, such as that underlying judgments 
of attractiveness and health, is only anecdotal. To describe 
the relation between sleep deprivation and perceived health 
and attractiveness we asked untrained observers to rate the 
photographed faces of people after a normal night’s sleep and 
after sleep deprivation.

WHAT THIS STUDY ADDS

• The facial cues of sleep deprived people are sufficient 
for others to judge them as more tired, less healthy, and 
less attractive, lending the first scientific support to the 
concept of “beauty sleep”

• By affecting doctors’ general perception of apparent 
health, the sleep history of a patient may affect clinical 
decisions and diagnostic precision
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WHAT IS ALREADY KNOWN ON THIS TOPIC

• Short or disturbed sleep and fatigue constitute major risk 
factors for health and safety

• Complaints of short or disturbed sleep are common 
among patients seeking healthcare

• The human face is the main source of information for 
social signalling
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conditions. They rated the faces in three sessions, for 
attractiveness, health, and tiredness on a 100 mm visual 
analogue scale. To avoid the influence of possible order 
effects we presented the photographs in a balanced order 
between conditions for each session and allowed a brief 
intermission after every 23 photographs, including a work
ing memory task for 23 seconds to prevent the faces being 
memorised.

Statistical analyses
Data were analysed using multilevel mixed effects linear 
regression, with two crossed independent random effects 
accounting for random variation between observers and 
participants using xtmixed in Stata 9.2. We also present 
the effect of condition as the percentage change from base
line condition (reference) using the absolute value in mil
limetres (rated on the visual analogue scale).

Results
When sleep deprived, people were rated as less healthy 
(visual analogue scale scores, mean 63 (SE 2) v 68 (SE 2)), 
more tired (53 (SE 3) v 44 (SE 3)), and less attractive (38 (SE 
2) v 40 (SE 2); P<0.001 for all) than after a normal night’s 
sleep (see bmj.com). Compared with the normal sleep con
dition, perceptions of health and attractiveness in the sleep 
deprived condition decreased on average by 6% and 4% 
and tiredness increased by 19%.

Discussion
Sleep deprived people are perceived as less attractive, less 
healthy, and more tired compared with when they are well 
rested. Apparent tiredness was strongly related to looking 
less healthy and less attractive. That the untrained observ
ers detected the effects of sleep loss in others provides evi
dence for a perceptual ability not previously subjected to 
experimental control, and supports the notion that sleep 
history gives rise to socially relevant signals that provide 
information about the bearer.

The results are related to photographs taken in an arti
ficial setting and presented to the observers for only six 
seconds. It is likely that the effects reported here would 
be larger in real life situations, when overt behaviour and 
interactions add further information. Blink interval and 
blink duration are known to be indicators of sleepiness,6 
and trained observers are able to evaluate reliably the 
drowsiness of drivers by watching their videotaped faces.7 
In addition, a few of the people were perceived as healthier, 
less tired, and more attractive in the sleep deprived condi
tion.

Our findings suggest a prominent role of sleep history 
in several domains of interpersonal perception and judg
ment, such as clinical judgment. In addition, because 
attractiveness motivates sexual behaviour, collabora
tion, and superior treatment,8 sleep loss may have conse
quences in other social contexts. That good sleep supports 
a healthy look and poor sleep the reverse may be of par
ticular relevance in the medical setting, where estimates 
of health are essential. It is possible that people with sleep 
disturbances, clinical or otherwise, would be judged as 
more unhealthy, whereas those who have had an unusu
ally good night’s sleep may be perceived as rather healthy.

Health
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Participant’s face after a normal night’s sleep (left) and after sleep deprivation (right)

Relations between 
health, tiredness, and 
attractiveness of 46 
photographs (two each of 
23 participants) rated by 
65 observers on 100 mm 
visual analogue scales, with 
variation between observers 
removed using empirical 
Bayes’ estimates 
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Conclusions
People are capable of detecting sleep loss related facial cues, 
and these modify judgments of another’s health and attrac
tiveness. These conclusions agree well with existing models 
describing a link between sleep and good health,9  10 and 
attractiveness and health.8
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Case report
A	68	year	old	woman	presented	with	intermittent	
diplopia	lasting	a	few	minutes	precipitated	by	
left	gaze.	Best	corrected	visual	acuities	were	6/9	
right	and	6/36	left.	Initial	examination	showed	
only	a	dense	left	cataract,	which	was	removed,	
improving	vision	to	6/9.	Unfortunately	her	
symptoms	continued.	Her	diplopia	was	elicited	
during	orthoptic	review,	showing	a	left	exotropia,	
with	updrift,	measuring	40	prism	dioptres.	There	
was	limitation	of	adduction	and	depression	of	
the	left	eye.	Imaging	showed	no	structural	lesion.	
The	episodes	increased	in	frequency	to	50-100	
times	per	day.	However,	she	found	one	day,	while	
playing	with	her	grandson,	that	wearing	a	pair	of	
his	tight	“Bob	the	Builder”	goggles	prevented	the	
episodes	from	occurring	(figure).

As	a	result	she	took	to	wearing	the	goggles	
daily	around	the	house,	particularly	to	watch	the	
television.	She	also	tried	other	types	of	goggles,	
including	swimming	goggles,	but	these	were	not	
as	effective.	She	was	diagnosed	with	idiopathic	
ocular	neuromyotonia	affecting	left	lateral	rectus	
and	left	superior	rectus	muscles.	Symptom	control	
was	achieved	with	carbamazepine	after	a	trial	of	
gabapentin	failed.

Discussion
Ocular	neuromyotonia,	first	described	in	1970,1	is	
characterised	by	transient	diplopia	and	strabismus	
that	occurs	spontaneously	or	with	maintenance	of	
eccentric	gaze,	resulting	in	tonic	contraction	or	spasm	
of	ocular	muscles.2	It	is	a	rare	paroxysmal	involuntary	
contraction	that	may	affect	one	or	more	of	the	ocular	
motor	muscles.

Sixth	nerve	myotonia	is	triggered	by	sustained	
action	of	the	lateral	rectus	muscle,	leading	to	
intermittent	exotropia	with	restriction	of	adduction.	

In	our	patient	the	episodes	of	involuntary	strabismus	
were	triggered	by	lateral	gaze.	By	wearing	restricted	
field	goggles	that	eliminated	the	stimulus	for	lateral	
gaze,	the	patient	prevented	these	episodes	

Ocular	neuromyotonia	is	thought	to	result	from	
spontaneous	neural	firing	from	a	single	neurone	or	
group	of	neurones,	with	interneural	transmission	
resulting	in	a	self	perpetuating	circuit.1		2	Eliminating	
this	mechanism	with	membrane	stabilising	agents	
can	lead	to	resolution	of	symptoms.2

Our	patient	has	identified	a	new	mechanism	for	
preventing	episodes	of	ocular	neuromyotonia,	but	
carbamazepine	has	now	stabilised	her	condition.
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Can he fix it? Yes, he can!
We present a case in which a novel treatment was instigated by the patient to control symptoms of ocular neuromyotonia
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