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	Body site
	Provocation
	Measured parameters
	Group I 
	Group II
Control

	Sex
♂%
	Age (yrs)
µ±SD or range
	Ethnicity or skintype
	Exclusion
	Outcome

	SRSS combined with LAST

	Berardesca et al., 2009, RCT, STROBE C

	face 

	Moisturizing lotion/
Milk, twice daily, 4 weeks
	-bacterial count 
-elasticity/ distensability
-TEWL
-CAP
-roughness
-pH
-color 
-clinical score
	n=20
Stinger + SRSS
Non-lesional atopic skin
P


	n=20
Stinger + SRSS Non-lesional atopic skin
Placebo
	0
	30-59
	n.a.
	- interfering Rx
- pregnant/ lactating
- allergic to cosmetics
- washout cosmetic use 2wk 
	Gr. I: decrease skin roughness, TEWL, dryness, irritation and desquamation. 
Increase capacitance and erythema.
Gr. II: Increase erythema, decrease dryness

	Distante et al., 2002, CC, STROBE C 

	Facial areas
	n.a. 

	-TEWL 
-CAP
-CBF
	n=10 
Stinger, SRSS and reaction to external factors
	n=10
Non-stinger, NSS and no reaction to external factors
NSS
	0
	19-45
36±2
	Caucasian
II-IV
	-contact dermatitis
-washout cosmetics 12h
	Highest values: chin and paranasal sites all measurements
I: higher TEWL. Cheekbone (p<0.05)
I: lower CAP (n.s.) 
I: higher skin flux. Forehead (p<0.05)

	Questionnaire or self-reported sensitive skin
	
	
	

	Cho et al., 2012, CC, STROBE B

	-cheek 
-forearm
-thigh
-leg
-back
-palm
	LA 10% 

	-stinging 
-TEWL 
-EI
-ceramid contents
	n=20 
SS 

	n=30
NSS
	I: 30
II: 60
	I: 29.5
II: 30.5
	n.a.
	-Rx of diseases related to SS
	-no diff. gr. I and II in TEWL and EI 
-no correlation TEWL and LAST
-ceramid content  I < II. Face:  p=0.037
-stinging I: 80%, II: 66.7%, difference increases over time (n.s.)

	Diogo and Papoila, 2010, CC, STROBE B
Questionnaire: SRSS following use of household products

	Hands
	-SLS 50µl, 5%, 24h
-Distilled water
	-TEWL 
-a*values 
-CAP
-CBF
	n=12
SRSS

	n=12
NSS
	0
	38.9±13
	Caucasian

	-systemic or dermatological disorders 
-Rx
	Baseline: a*-value gr. I < II (p=0.033). TEWL, CAP, blood flow (n.s.)
30 minutes post stimulus: gr. I and II increased a*value (n.s.), TEWL (n.s.), CAP (n.s.) and blood perfusion (n.s.) 
Recovery time a*-value and TEWL gr. I > II (n.s.)

	Jourdain et al., 2005, CrS, STROBE B
Questionnaire: 20 items

	nasolabial fold
	-Capsaicin in 5 different concentrations  
-water

	Nature and intensity of sensation

	n=150

	n.a.
	0
	35
	n.a.
	-allergy to capsaicin/chili pepper
- disorder in test area
-topical or systemic Rx
	Detection thresholds: large variation. 27% no threshold detectable (30% in stingers)
23.3% detected lowest concentration (3.16x10-5%). 
89% reported 1 sensation (majority stinging or burning) 
Correlation capsaicin threshold and questionnaire items on SS: Kendall’s τb values and p-values (general inverse correlation).

	Loffler et al., 2001, CrS, STROBE B
Questionnaire: 11 items

	Volar
forearm
	SLS 48h, 0.5% patch
	-TEWL 
-CBF 
-CAP

	Questionnaire
n=420
SLS patch test: 
n=152/420
	n.a.
	39
	49
	n.a.
	n.a.
	50% strong to severe SS.
Predominant features and body areas: reddening, burning, tension; all body parts, not hands. 
Correlation with: nickel allergy, female sex. No correlation: age, season, Fitzpatrick skin type.
(Un)challenged skin and after SLS: TEWL, CBF and CAP: no differences between degrees of SRSS. 

	Pinto et al., 2011,  CC, STROBE B
Questionnaire: Self-perceived sensitive skin, not specified.

	dorsal hand
	plastic occlusion patch testing

	-TEWL 

	n=15 
SS

	n=18 NSS
	0
	I: 54±10
II: 34±10
	n.a.
	n.a.
	Baseline: µ TEWL gr I > II (p=0.059)
Challenged skin:  evaporation t½ and DWM gr. I > II: (p=0.005) and p=0.0001)

	Robinson and Perkins, 2001, CrS, STROBE B
Questionnaire: Skin reactivity: higher scores on recall VAS (mean >25)

	P1: cheek 
P2:forearm
	P1: LA on disc, 3 min
P2: capsaicin in 80% ethanol on filter, 3 min


	P1: stinging (VAS) 
P2: stinging (VAS)
	n= 46
P1:n=10, P2: n=18

	water
	Both
n.a.
	18-65
	n.a.
	-skin conditions and diseases,
-anti-inflammatory Rx. 

	P1: Correlation with stinging recall VAS. responses no relation to recall VAS.
P2: Low capsaicin threshold (<1000 µM) relation with VAS >25. 
High threshold to capsaicin(>1000 µM) 5/8 had VAS <25.

	Roussaki-Schulze et al., 2005, CC, STROBE B
Questionnaire: Subjective disturbances to environmental or cosmetic factors, without clinical manifestations.

	P1: nasolabial fold and forearm
P2: back
P3: face
P4: n.a.
P5: forearm
P6: forearm
P7: blood
P8: n.a.
	P1: LAST 
P2: 48h patch 36 allergens
P5: 50% NaOH alkali resistance test.
P6: MN 0.5%, MN 1.4%, Actetyl-b-methylcholine chloride
	P1: stinging 
P2: reaction 
P3: Sebum + hydration levels
P4: pH
P5: redness or edema
P6: erythema 
P7: total IgE 
P8:dermographism

	n= 32 
SS 

	n=30 NSS
	I: 40.6
II:43.3
	I: 32.6 
II: 30.4
	n.a.
	n.a.
	Sign. differences gr. I  and II. 
P1: higher stinging (p<0.001), P2: higher allergic reactions to European(p<0.01) and cosmetics(p<0.05), higher toxic reactions to cosmetics (p<0.01), P3: dryer skin(p<0.05) and lower fatness (p<0.01) P5: higher risk to develop alkali resistance. (p<0.05) (OR:3.82 [1.33-10.9]), P6 stronger erythema (p<0.01), acetyl-b-methylcholine chloride: erythema and blanching reactions occurred.

	Bowman et al., 2000,  CC, STROBE C
Questionnaire: 20 items

	nasolabial fold
	P1: LA 10% cotton pad
P2: Balsam of Peru 10% cotton pad
P3: Chloroform/ Methanol 10:90

	-burning
-stinging
	n=405 SS
	n=612
NSS
	0
	18-65
	n.a.
	n.a.
	Onset sensation gr I > II (sign. P1, P2) 
Peak sensation.  gr I > II (sign. P1, P2, P3) 
T  to onset sensation gr I < II (sign. P1, P2, P3)
T  to peak sensation gr I < II (sign. P1, P2) 
I: non-responders: P1: 22%, P2: 36%, P3: 7%
No correlation SRSS and response to chemicals.

	Querleux et al., 2008, CC, STROBE C
Questionnaire: 13 items

	nasolabial fold
	P: LA (R)
C: saline (L)

	-discomfort
-fMRI brain activity

	n=9
SS
	n=9
NSS
	0
	33±9
	n.a.
	-anti-inflammatory, topical or systemic Rx, 
- facial dermatological, neurological or vascular conditions
	Gr. I ↑ responses to products at all time points.
fMRI: n=15 (7-8): Attention right side, no increased fMRI activity is seen (both groups). 
Discomfort gr I both sides, gr. II, left primary sensorimotor area. Increase bilateral dorsal fronto-parietal II < I. 
Solely in gr. I: activity bilateral peri-insular regions.

	Vijver van de et al., 2003, CrS, STROBE C
Questionnaire: questions on characteristics, behavior, use of cosmetics and hypersensitivity

	-forehead
-volar forearm
	n.a.
	Forehead: sebum 
volar forearm:
-pH
-CAP
-viscoelastic properties
	n=302

	n.a.
	49.3
	18-75
	n.a.
	n.a.
	15% reported skin irritation or hyper-sensitivity to skin care products (♀23%, ♂8%)
SRSS vs non SRSS: no differences pH, CAP, viscoelastic properties

	LAST positive

	de Campos Dieamant et al., 2008, RCT, STROBE B 

	face
	P1: RCAC facial serum applied twice a day 
C: placebo

	immunoassays keratinocytes (β-endorfphin, encephalin, CGRP, substance P,IL-1α,TNF-α, IL-10)
-sensation stinging
- dryness sensation 
-TEWL
	n=60
stinger
P1
	n=60
stinger
placebo
	n.a.
	40-55
	I-III
	n.a.
	I: sign. Better skin comfort, reduced skin dryness sensation and lower TEWL. 
3 experiments with RCAC in vitro showed:
-Upregulation: β-endorfphin and encephalin
-Decrease of substance P and CGRP production
-Restored induced cytokine levels

	Kim et al., 2008, CC, STROBE B

	-forearm
-face
	P1: capsaicin
0.075%,  80µL
	- CAP
-TEWL
-skin color
-CBF 
-CPT
	n=4 
stinger and reaction to irritants

	n=4 
non-stinger
	100
	I: 23.8 ±1.5
II:23.3
±1.9 

	n.a

	-systemic or dermatological disorders
	Baseline measurements: no diff.
I: lower CAP, higher TEWL, higher a*, CBF comparable (n.s.)
P1 face: I wide CPT variation, CPT decreased.

	Lee et al., 2009, CC, STROBE B

	nasolabial fold
cheek
	9 types of applications with sensory irritation inhibitors
	-CPT 5Hz
-CPT 250 Hz
-CPT 2000Hz

	n=11
stinger

	n=9
non-stinger

	40
	25.8±1.4
	n.a.
	-acne, eczema, psoriasis. 
-anti-inflammatory Rx
	Baseline: CPT values gr. I < gr. II: 
Only after Strontium Chloride sign. changes: 
Sensory score decreased (gr. I: p <0.01, gr. II: p=0.257) and CPT (5&250 Hz) increased (both groups p<0.05).

	Marriott et al., 2005, CrS, STROBE B

	nasolabial fold
volar forearm 
upper outer arm

	Nasolabial fold 
P1: LA, capsaicin, ethanol, menthol
P2: volar forearm SDS, CAPB and BKC covered patch tests. 
P2: 1m Benzoic acid in petrolatum, 125 mm trans-cinnamic acid
P3: upper arm Covered patch test 23h with materials of P2.
	-sensory perception 
-visual erythema 
-visual dryness
	n=58 stinger or reaction to SDS
	C: water
	33
	39.0
	Caucasian
	-eczema
-dermatitis
-psoriasis 

	Sensory perception tests:
91% sensitive to ≥ 1 material. 7% sensitive to all materials.

Reacting (n): 
LA: 45% (22% stinging) Capsaicin: 82% (52% burning) Ethanol: 12%
Menthol: 38% (16% cooling)
P2: 67% strong erythema to benzoic acid
19% strong erythema to trans-cinnamic acid
P3: 21% erythema development to all surfactants.
1 person did react to all provocations.

	Schliemann et al., 2011, CC, STROBE B

	forearm
	P1: 8 min. single: neat n-octane or cumene (lipophilic irritant) on filter discs.
P2: repeated 2dd 10min for 4 days: neat n-octane or cumene on filter discs.
C: untreated
	P1: LDF 
P2: 
-CBF
-chromametry 
-TEWL 
-CAP 
-visual irritation
	n=15
stinger
	n=15
non-stinger
	I: 33.3
II: 33.3
	n.a.

	n.a.
	n.a.
	Baseline; TEWL, CAP and a* values: gr. I > gr. II (n.s.) 
P1: erythema increase gr. I and gr. II. (p<0.001). No sign. diff. gr. I vs gr. II: n-octane (p=0.976), cumene(p=0.631) 
P2: all evaluations and irritants SC hydration and visual irritation gr. I > II. (significant)
P2: octane repeated: stronger decrease a* value in gr I  p<0.001,  higher increase CAP (p=0.002 on day 5)
cumene repeated: stronger decrease a* value in gr I  p<0.021, higher increase CAP (n.s.)

	Sparavigna et al., 2006, CrS, STROBE B

	volar forearm 

	n.a.
	Fast Fourier Transform on tapes after SC tape-stripping by cyanoacrylate. 
	n=243 stinger
	n.a.
	n.a.
	39±12
	n.a.
	-wounds or scars face
-pregnancy/
lactation
- systemic or dermatological disorders
-surgery <1yr 
-cosmetics or Rx
	Correlated with ISI (irregularity skin index): (rs=0.46, p<0.001)

	An et al., 2007, CC, STROBE B

	nasolabial fold 

	n.a. 

	-TEWL
-pH 
-CAP
-sebum
	n= 44
stinger

	n=209
non-stingers
	0
	29.2±
5.5
	Asian
	-pre-existing skin disease or anti-inflammatory Rx.
	I: higher TEWL (p=0.03)
pH, CAP, sebum (n.s.) 

	Other selection methods

	Aramaki et al., 2002, CC, STROBE B

	cheek 
forearm

	P1: LAST 10% cheek
C: water
P2: SLS patch test (12mm) arm 24h: 0.25% and 0.5% 
C: water

	P1: 
-sensations 
-VAS 
P2: 
-TEWL
-CBF 
-CAP
-sebum
-melanin+ Hb content
 -a* values
	I: SLS n=22, LA n=18
	II: SLS n=22, 
LA n=20
	0
	I SLS 25.8 LA: 26.6
II: SLS 26.9
LA 26.9
	I:
Japanese
II:
German
	n.a.
	Baseline and post SLS: all values content Gr. < Gr. II (n.s.) except for:
-Melanin content: significantly higher in group I at baseline and after SLS.
-TEWL values baseline and post SLS gr. I < II (p<0.05) 
-Sebum secretion baseline gr. I < gr. II, but post SLS gr. I > II. 
Sebum increased in gr I, and decreased in gr II post SLS. 
- VAS scores after LA stinging gr. I > gr II. 

	De Jongh et al., 2006, CrS, STROBE B

	volar forearm 
	P1: Single 24 hr exposure to SLS1% 
P2: Repeated 3 wk exposure to SLS 0,1% for 6 hrs/day, 4 days/wk.

	-TEWL 
-EI
-SC tape stripping + ELISA (IL-1α, IL-1RA, IL-2, IL-6, IL-8, IL-10 and TNF-α)
	n=20

	n.a.
	35
	♀24±5
♂ 25± 8

	n.a.
	-visible skin abnormalities, 
-skin disease
-smoking
-corticosteroids
-tanning  <2months
	Baseline: no differences
P1: ∆TEWL ↑(p=0.007), ∆erythema ↑ (p=0.03)
P2: TEWL and erythema ↑ progressive until end of wk 2. Large variation.
Baseline TEWL↑  ∆TEWL higher. Atopics ∆erythema↑
Cytokine changes after P2 (p<0.05):  IL-1RA↑, IL-1α↓, IL-1RA/IL1α↑ and IL-8↑

	Marriott et al., 2003, CC, STROBE B

	nasolabial fold
forehead
chin
malar eminence
	P1: LA 10% open application
P2: LA 10% under occlusion 
C: Ultrapure water on contralateral site 
	sum values ≥2 = stinger at 3 time points on stinging, burning, itching on 4pt scale.
	n=45

	n.a.
	n.a.
	36
	n.a.
	n.a.
	LA: n= 19 stinger (5 ♂), highest stinging nasolabial fold, n=26 nonstinger (12 ♂), highest scores forehead. 
LA under occlusion lower responses: 20/45 reported any response.

	Quatresooz et al., 2009, CC, STROBE C

	neck 
	n.a. 

	CPT + skin biopsy neck: (LYVE-1,  human podoplanin, CD31, UEA-1, CD117)
	n=36 
I: reactive skin (low CPT) 

	n=36 
II: no reactive skin (high CPT) 
	50
	31.5±8.4
	Caucasian
	Non-fair haired or non-fair skinned
	Detection stinging gr. I after 10-25s (shorter than gr II)
CD117, LYVE-1, podoplanin: higher density  gr. I (p<0.08) 
CD31, UEA-1: no diff.

	Sahlin et al., 2007, CrS, STROBE B 

	cheek nasolabial fold
	P: LA 15% in w/o and o/w
C: vehicle without LA
	-stinging (VAS)
	n=27, healthy

	n.a.
	48
	24 ±5
	n.a.
	skin disorders
	15% o/w emulsion with 10% mineral oil vs 50%: increased stinging (p=0.077). 
o/w compared to w/o: higher max. stinging capacity (p=0.002) and AUC on VAS scale (p=0.006).

	Sparavigna et al., 2005, CrS, STROBE B

	nasolabial fold
	P1:  LA 10% 

	-discomfort, burning or stinging
	n=2101 questionnaire
	n.a.
	11.5
	42±
14.0
	I: 5; II:28;  III: 54; IV: 12;
V/VI: 1 (%)
	-wounds or scars face
-pregnancy/ lactation
-systemic dermatological disorders or cosmetic/
pharmatological Rx
	SRSS: 59.9%/total, 56.5%/♀ 
Stingers: 54.9%/total, 59.9%/SRSS, 48.4%/non-SRSS
SRSS (%) vs.non SRSS (%): erythema 25.0/8.9, derm. disorders 19.6/10.5, Xerosis: 17.9/8.2,  desquamation: 13.3/5.8

	Wu et al., 2003, CrS, STROBE B

	nasolabial fold
	P1: LA 3%
P2: LA 5%

	-Stinging score
-time to stinging 
-TEWL 
-CAP
	n= 50 

	n.a.
	22
	41±10
	Chinese
	n.a.
	Stinging: P1 n=58%, P2 n=68% 
µ stinging P1 < P2 (p<0.05)
Stinger: higher TEWL, lower SC hydration. 
Baseline SC hydration correlated inversely to  clinical score after 5min. ( Spearman’s test: r=0.307, p=0.03) and TEWL (p>0.05)and correlated to time to stinging (p>0.05) 

	Davis et al., 2011, CrS, STROBE B

	nasolabial fold and hands
	LA 10%
	-stinging LM scale 
-erythema, dryness 
-a* values (digital images) 
-atopy
-qPCR genotyping TNF-α polymorphism -308
	n= 74 total gr. I-III
I: atopic dermatitis
	II: general atopy
III: non-atopics, n=19
	5
	n.a.
	86% Caucasian
	Inclusion: hospital workers with specific frequency of hand hygiene procedures in 2 wk
	AA= ‘A’ allele at position -308 (n=28), GG= wild type allele (n=46)
AA vs GG: stronger stinging to LA nasolabial fold (p=0.1) and water (P=0.001) and to LA hands (p=0.03) and water (P=0.006)
Face and hand scores for LA: AA:  r=0.64 p<0.001, GG: r=0.48, r=0.001.  Stinging: nasolabial fold > hands. Stinging face water > LA.
Stinging scores for LA on the face: 
AA with atopy > GG non-atopic (p=0.03) (similar for hands)
AA non-atopic > GG non-atopic(p=0.04) (similar for water)
GG with atopy > GG non-atopic (p=0.08)
In decreasing order of stinging: (p<0.05) 
AA atopy (n=19), AA non-atopy (n=7) , GG atopy (n=32), GG non-atopy (n=12)


a*, color-opponent dimension based on CIE color space coordinates; BKC, benzalkonium chloride;  C, control; CAP, capacitance; CAPB, cocamidopropyl betaine; CBF, cutaneous blood flow; 
CC, case control study; CGRP, calcitonin gene related peptide; CPT,  current perception threshold; CrS, cross sectional study; DWM, dynamic water mass; EI, erythema index; fMRI, functional magnetic resonance imaging; gr., group; IgE, Immunoglobulin E; LA, lactic acid; LAST, lactic acid stinging test; LDF, laser Doppler flowmetry; LDI, laser Doppler imaging; LM Scale, labeled magnitude scale; LYVE-1, lymphatic vessel endothelial hyaluronan receptor; MN, methylnicotinate; n.a., not applicable; n.s., not significant (p>0.05); NaOH, sodium hydroxide; NSS, non-sensitive skin; o/w, oil in water; OR, odds ratio; P, provocation; qPCR, real-time polymerase chain reaction; RCAC, R. rosea extract/L-carnosine-associated compound; RCT, randomized controlled trial; Rx, Therapy; SC, stratum corneum; SDS, sodium dodecyl sulphate; Skintype, Fitzpatrick skintypes; SLS, Sodium Lauryl Sulphate; SRSS, self-reported sensitive skin; SS, sensitive skin; STROBE, Strengthening the reporting of observational studies in epidemiology; STROBE A, article met >80% of criteria; STROBE B, article met 60-80% of criteria; STROBE C, article met <60% of method criteria; TEWL, transepidermal waterloss; UEA-1, ulex europaeus agglutinin 1; VAS visual analogue scale; w/o water in oil

