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Introduction 

The skin plays a key role in protecting against 

environmental insults, and maintaining 

physiological homeostasis. Similar to other 

organs, it has its own circadian rhythm1,2 and 

clock genes and proteins are expressed in 

keratinocytes, melanocytes, and dermal 

fibroblasts3.  

Sleep is important for growth and renewal of 

multiple physiological systems and it is tightly 

controlled by the circadian system. Chronic 

sleep deprivation has been linked to medical 

problems such as obesity, diabetes, cancer, and 

immune deficiency4,5,6.  However, the effects of 

inadequate sleep on skin function and recovery 

are not known.  

Objectives 

The aim of our study was to evaluate the 

effect of chronic poor sleep on  skin aging and 

response to environmental/exogenous 

stressors in vivo. We also assessed the effect 

of sleep on self-perception of appearance. 

Study Design 

Results 

Conclusions 

•  Chronic inadequate and poor quality sleep 

accelerates intrinsic aging.  

•  Poor sleepers  have significantly diminished 

capacity to recover from exogenous stressors 

such as epidermal barrier disruption and UV-

induced erythema.  

•Poor sleepers are more dissatisfied with their 

physical appearance than good sleepers.  
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SCore for INtrinsic and EXtrinsic skin Aging 

(SCINEXA) 

 
SCINEXA measures clinical signs of aging from internal 

(intrinsic) and external (extrinsic) sources7. Lower Scinexa 

scores correlate with less signs of aging, whereas higher 

scores mean greater signs of aging. Good sleepers had 

significantly lower intrinsic age scores compared to poor 

sleepers (p = 0.0002) , as shown in FIG 4.  Differences in 

benign skin growths and loss of subcutaneous fat approached 

significance.  There was no significant difference in the 

extrinsic aging scores.  

TransEpidermal Water Loss (TEWL) and  

Tape Stripping (TS) 
TEWL measurement is a method to assess the epidermal 

barrier function and TS is an experimental method to disrupt 

the skin barrier. Increased TEWL reflects greater moisture 

loss through a defective barrier, whereas a decrease in 

TEWL post TS indicates barrier function recovery.   The 

results are shown in FIG 2.  The baseline TEWL was 

significantly higher in poor sleepers than in good sleepers 

(p-value = 0.039) (not shown).  At 72 hours post TS, good 

sleepers showed greater barrier recovery compared to poor 

sleepers (p value = 0.041). 

 

Ultraviolet light exposure 

There was a significant difference in the MED UVB 

between good  sleepers (168.3 mJ/cm2) and poor 

sleepers (194.3 mJ/cm2) , p-value 0.038. Within the 

range of UV doses administered, good sleepers 

demonstrated a more efficient recovery from 

erythema 48 hours after simulated solar radiation 

exposure,  compared to poor sleepers  (p= 0.00452 ). 

Subject Demographics 

Good Sleepers Poor Sleepers 

Age range (yrs) 30 - 48 31 - 49 

Age, Mean (STD) 
p-value 0.127 

37.5 (5.5) 39.6 (5) 

Fitzpatrick Skin 

Type 
p-value 0.324 

I - 1 

II - 9 

III - 19 

IV - 1 

I - 1 

II - 10 

III - 14 

IV - 5 

BMI, Mean (STD) 
p-value 0.372 (FIG 2) 

27.9 (6.9) 29.5 (7.1) 

BMI categories 
p-value 0.208 

Normal – 14 

Overweight – 10 

Obese – 6 

Normal – 9 

Overweight – 9 

Obese – 12 

     Visit 1 
• Confirm subject eligibility  

• PSQI, Med Hx 

• SCINEXA 

• Tape stripping (TS) 

• TEWL (Baseline, post TS, 1hr post 

TS) 

• Capsaicin Sensitivity test 

• MED/UV exposure 

• Sleep Log given 

  Visit 2 
• TEWL 24hrs post-TS 

• Urine collection 

• Chromameter readings 

• MED calculation 

  Visit 3 
• TEWL 72 hrs post-TS 

• Chromameter readings 

• MED calculation 

Visit 4 
• Return 

Sleep 

Log 

Day 0 Day 1 Day 2 Day 3 

Lt. & Rt. Nasolabial 

Folds 

Capsaicin sensitivity 

test 

Left upper arm 

TEWL & TS 
Right upper arm 

MED/UV 

exposure 

FIGURE 1 

T
E

W
L

  
g
/m

2
/h

 

FIGURE 3 

0 

5 

10 

15 

20 

N
u

m
b

er
 o

f 
su

b
je

ct
s 

Body Mass Index 

Good Sleepers Poor Sleepers 

FIGURE 2 

FIGURE 4 

Self perception of attractiveness 
As shown in FIG 5, good sleepers reported a 

significantly better perception (more satisfaction) of 

their appearance and physical attractiveness compared 

to poor sleepers (p value = 0.006) indicating that people 

with adequate sleep feel better about the way they look.  

Self Evaluation of Skin Appearance
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FIGURE 5 
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