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Kasama Vejakupta. (2014). Umbrella with Ultraviolet radiation protection. Master Thesis,
M.S. (Dermatology). Bangkok: Graduate school, Srinakarinwirot University.

Advisor committee: Associated Professor Montree Udompataikul.

Backgrond: Ultraviolet radiation (UVR) causes harm to the eye and skin in
human. There are many ways to protect one from UVR. Umbrella is widely used due to
its convenience as well as its ability to protect one from rain. However, there are limited
numbers of studies on UVR protection of different types of umbrellas.

Objective: To determine UVR protection efficacy of different umbrella designs.

Methods: The experimental study was performed on five sunny days. Six
manikins were placed in an open area, five of which were equipped with five different
types of black canopy umbrellas. One manikin was placed without an umbrella as a
control sample. Polysulfone film badges were attached in six different areas in each
manikin for measuring the UVR from 10 a.m.-3 p.m.

Results: All types of umbrellas provides 64.5% - 92.3% UVR photoprotection
efficacy. An umbrella with UVR-filter coating on the inner surface provides maximum
UVR photoprotection efficacy. However, UVR protoprotection efficacies of an umbrella
with UVR-filter coating on the inner surface and one with UVR-filter coating on the outer
surface and one without UVR-filter coating are not statistically significant (p-value =
0.37). Umbrellas with a radius of 24 inches and 30 inches provide comparable UVR
photoprotection efficacy while an umbrella with a radius of 22 inches provides the least
UVR photoprotection efficacy. However, UVR photoprotection efficacies of umbrellas
with different radii are not statistically significant (p-value = 0.36). The area of the body
that received the most UVR photoprotection is the forehead which is statistically
significant when compared with other areas of the body (p-value < 0.001). The areas of
the body that received the least UVR photoprotection are the left ear and the back of
the neck, which are statistically significant when compared with other areas of the body
(p-value < 0.001).

Conclusion: All types of umbrellas provide UVR photoprotection efficacy. The
study shows that umbrellas with different canvas material including both the UVR-filter
coating and different radii of umbrellas could effectively protect the user from UVR
without significant group difference in this study.

Keywords: Umbrella, Ultraviolet, Protection, Filter coating, Radius
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0.1-10 X-ray
10-200 Vacuum ultraviolet
200-290 Ultraviolet C
290-320 Ultraviolet B
320-400 Ultraviolet A
320-340 UVA |
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400-760 Visible
400 Violet
470 Blue
530 Green
600 Yellow
700 Red
760-1000 Near infared
1000-100000 Far infared
> 106 Microwaves and Radiowaves
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0 UV index(17) M bakaas b luanms 2 ludssmalneinnsamagaussd UV uas
1 =}
WU Uszinalned UV index agjﬁ 11-12 Tug9tfaniuian 89 Nwenaw LHwaInnaIe
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waztdunIalaInwludnnisfe AN AINAINTIL IGTUNANTENUAINTIF UV 11N
nyansteauazaLe(1, 3, 9)
4 [ [ e

Uszlazdanssidoanslilatanluanwed(3)

1. MIE9INNARA (Vitamin D synthesis) tiasanianldunadaiu
o % = A [ 2 L A d'
fanlunsgaduuandon@) Fenzildanle ldiuananasems wsziimadfou
gﬂfsmﬁuﬁﬁmmmﬁﬂﬂlﬂ@ﬂ@ﬂﬁ%iﬁﬁ UVB lun3&aa s Uagiudsdnsaniiiss
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A It usId UV sansarildanedendng lansals
2. msdszgnd g luingrdansnisunng (Medical Application) S35
UV msasrfiatanltlunsinunlsefmiimansadng wu PUVA 1w UVA lunnssnen
Isnazinadu Judu
3. AWBRINIIMUATAININN (Aesthetics) mm%ﬁmiﬁﬁmﬂi:qﬂ@?
Tagldnannsnisd UV vlwiAemsvanssuiawiissdnmsshassuiwisiuln
Inspassedaaashlaaalwanws
1. suassasalean Wudssfinaldifia danszan (Cataract) n3zanan
LLazLﬁaqmé"ﬂLau (Keratoconjunctivitis) statitaluan (Pterygium) daan (Pinguecula) uaz
2n1svin ievea la
2. suaneaarInm dseuninneliifesuanelénansuuy
a. Wluanudsslunsiauz 5587115 ¢33 Squamous cell carcinoma,
Basal cell carcinoma i8¢ Malignant Melanoma
b. ludanazguuazidusingluniaialinfinita g Polymorphous
Light Eruption, Solar urticaria, Lentigines, Systemic Lupus Erythematosus,
Dermatomyositis WDuein
3. AIBRINTTHAIININ ﬁﬂﬁﬁ’mﬁfaLi?}ammwuamﬁ;jﬂ'gmmwL%’;

é/ o v Aa a o A g/ v
P wazvinlwtAaRInTIFA 16

msiasnusedaaniniloan

M3tiaanuied UV indinannnaisds udsnunsauseanleidu 2 55nmsde
miﬂaaﬁ'mi”'mmsmﬁ (Chemical barriers) LLa:ﬂ’]Sﬂadﬁ'uﬁ’mmﬂn’]W (Physical
Barriers)(2, 9)

msdasnnal8d15tad (Chemical barriers)

ARaMILTENINULAA (ENAULAA ASNAKLAA) (2, 3, 18) ﬁumﬂ@mﬂ%qﬁugn
Awualiizonin Sunscreen nTzam il unTatosnussd UV dvionaa 100%
ssnuuaaiuausatiasnuléns UVA UVB Taganumansalunisiioani UVB
mmin@ﬁl’m@h SPF (Sun Protection Factor) %@"L@Tmmrmaumif:

MED of skin with sunscreen

SPF m ————
MED af skin without sunscreen

MED = Minimal Erythemal Dose J3umua9598 UVB fidenfganrild@aniuaslasdmnanialu 24 $alug

@1y SPF ﬁdgmmUﬁaiwznmmaamiﬂﬂﬂaﬁdﬁ UVB A8 %1%uIN

J Qs 1 a v a =) L d v L
I gne8E19 UNAanuaa 15 MALEINARIRIILA ﬂ’]ﬂ‘ﬁﬂ']‘iﬂ%LL@]@] SPF 30
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BNV MIIINULANTIBAMNTUTH 2 mglem?2 uarsanInvasnle 30 x 15 =
450 Wl A0 7.5 = 51 lu aghelsimunsmansiuaalildnnugugu 2 mgiom? 1
laves wazainyilignis swlUfsFsuagu m‘?amaa;ﬂ% lrmslaansnuuaals
gt usidldanamfAdiwimann SPF 159
gwsuanuansnlunisasnusid UVA qldanen UVA PF (UVA Protection
Factor) @9laanannauns

FPDaf skin with sunscreen

UVA PF = ——
FPPD af skin withour sunscreen

PPD = (Persistent pigmented darkening) tJusfivanyszansnmwlumsdasnniidradt lasauuai 24 $lus

@289 UVA-PF ﬁagaﬁaﬁﬂs:ﬁﬁmwﬁﬁ BNA0E19 Un@Euanuaams 10
WIfida1n1sidnaa asiudmEsiwLaaisd UVA-PF 10 sansntiesiis UVA e
10 x 10 = 100 WFiAMHIsIRHonmsdnaa §%3U UVA-PF cI,‘u;ij;ﬂﬁ;1.J°'u,a'3'rm?l,l,a.i\‘1
Usz@nTnweanld 2 35Ae

1. nsudsdssansaawlunistasniussd UVA aauuy JCIA aaugaaly
ANANT 3 (18)

2. nsutsdszEnsmnlunsasninsad UVA aruuuy US-FDA (United

State Food and Drugs Association) 2007 A9uaad Liauaas 4 (18)

@133 3 memmﬂaﬂs:ﬁﬂ%mwmsﬂaqﬁ'uﬁ'aﬁaqam’lvlﬂaLa@l L8 @uLuY JCIA

Class UVA Protection Factor
PA + 2-4

PA ++ 4-8

PA +++ >8

a9 4 LLammsm.iaa.h:ﬁw%mwmiﬂaaﬁ'u%'aﬁqamw"l,ﬂaLa@] L8 @NULLUY US-FDA

Rating Stars UVA Protection Factor
No UVA Protection None <2
Low * 2-4
Medium > 4-8
High o 8-12
Highest il >12
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msﬁLﬂui'@]q@uwﬁ'ﬂluﬂmﬂumiﬂaaﬁu{aﬁ UV(2, 9) (Active ingredient)
nagnaINTha LLazﬁ,’]mHagﬂuﬂ%qﬂmmaaamﬂu
1. Organic filters Touvsaanlaidn 2 wfiade
a. Organic UVB filters 173 Ethylhexylmethoxycinnamate,
Ethylhexylsalicylate, Octocrylene (et
b. Organic UVA filters 1% Benzophenone-3 (Oxybenzone) D udn
2. Inorganic filters & 2 THafa
a. Titanium dioxide
b. Zinc oxide
uaﬂmﬂﬁjﬂ%qﬂ‘uﬂ"ﬂﬁ Organic filter jul%ajﬁaaﬂmuauﬂuﬁﬁwmmﬁ LT
Mexoryl SX (Ecamsule), Mexoryl XL (Silatriazole), Tinosorb M (Bisoctrizole) WU we
Urym1pa9n13l sunscreen sudun
- dlElglignis
- masunuuaa ld ligneas (mldfisIanm 2 miligrams/centimeters2)
- lldlgaTuniuuaann 2 i lag
- esunuueausrhadassineunld weldlaiven
- dilwdawinmsduanusnng ekt snuwaasnyinliusami
N2 LaZAWININIRIUNG
- dgmenwhinmuvasaiuiiues
- dgminmswieSuiuua mu"l,ﬂﬁamiéw]ﬁwauaQlu@%‘uﬁ'mmmﬁu
ey aInuya udn
- °1TanﬂLﬁmmaaﬂwaﬁﬂ'&hiﬁiaagﬂﬁ'@l,au i §INULAarinlAiAe
yzi59fmd lansald ToasnuuaannunualzIadIanduinse Lu(19)

- INATLLN

nsdasnwa2an1anIn (Physical barriers)
dlasdhotmransatnarasmnInuwuae mitesiuasmonniidudn
SSmifiaztnetesnuisd uv lda I(ﬂUﬂtﬂﬁ;ﬁumaau’mm,l,wwﬁmﬁfumdﬂsxmﬁvlmvlﬁﬁ
wmslumsldasuiuuanasnan lasnaniinsaadywianuss LL@@Tﬁﬁﬁq@fuﬁaa
Jastulagldnanais luuﬂﬁfﬂ:ﬂﬁﬂﬁamiﬂaaﬁumamﬂmwﬁﬁmsﬁﬂmaﬁfuaguas;;j 4
08988 LADFN BN WIRANTWLAR LAZNTZANTOLE
LﬁDa ) (Garments and Fabrics)

¥ v + Q { 1 A 4 v 4 1
warhiduwladuFadnmilavasuywd(11) wWaldiduiaasndasenie
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ﬂaaﬁuqm%gﬁﬁ%mmmu Untlasdsandinens ﬂ%ﬁﬂéx‘]LL’J@lﬁaw W3oINBANRILIY
Lgaﬁmﬁmvl,ﬁﬁrmfi'@]qﬁumﬂmﬁ@ Insdaufunananan Ly ﬂ%qﬂ'uﬁml,ﬁal,ﬁums
WLHAMNENNID ML U IE UV maai’mq@mﬁ@fuqﬁmh UV Protection Factor
(UPF) wllusniiuaniisnistasni UVB ladnin UVA lasgnuisaanaumsng 5 it

A9 5 LLammiLLﬁ_idim”umiﬂaaﬁ'u%’aﬁé’amﬂﬂaL@@]Mi’@]@ﬁy

Rate UV Protection Factor
Good 15-24
Very good 25-39
Excellent 40-50+
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WULURILFA R ﬁ’]ﬁaﬂﬂﬂquiwmﬂmﬂ UaInu3Iz UV lauan
dq’ v L1 Qs o A v 1 dq’ v
IRanaInuIsd UV laaninaacnung

& o 4. v o Y o v oA va X
LRONINHIWBNITNANILA U DINWIIR UV vl@@]"ﬂu
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97 la ldwinnuan s ansdandsriany

1“NIN (Hats)

udn3smsiltlunsdesiuussuaalad mldie mienliuns
azadnlumsifenld annisdnswed B.L. Diffey and J. Cheeseman(10) WU31 Wain
Lmul@ﬂaaﬁ'mmLL@@"[@Tﬁﬁq@ losmialgnannuansuuuanlalilugu uaslFuruAs e
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Code

Day Code (day) Manikin (manikin) Site Code (site)
I Nude A Forehead u
2 2 L{V—24- B Nose Y

inner
3 3 uUv-24 C Lt. Ear W
4 4 S D Rt. Ear X
outter
5 5 vv-22- E Occiput y
inner
Uv-30- = Upper .
inner neck back
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Procedur
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LN.8. 56

N.A. 56

3.8, 56

n.A. 56

#.A. 56

n.8). 56

®.A. 56

W.4. 56

5.A. 56

d.@. 57

n.N. 57

57

=

d.a.
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the topic
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research,
Review
Literature
and
related
research,
Formulatin
g research
problems
and
formulatin
g research
hypothesi

S

Collecting
data

Analysis
of data
and
interpretati

on of data

Research
report and

publishing
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U 11 WAINN8U 2556 (WwapUSunmSad UV 1w Standard Erythemal Dose(SED))

Day 1 Control 24 inches, | 24 inches, | 24 inches, | 22 inches, | 30 inches,
UV-filter |No UV-filter| UV-filter UV-filter UV-filter
inner outer inner inner
Forehead 5.835 0.560 0.449 0.190 0.333 0.314
Nose 5.302 0.310 0.548 0.265 0.532 0.461
Left ear 2177 0.636 0.442 0.465 0.493 0.564
Right ear 5.369 0.276 0.592 0.322 0.438 0.481
Occiput 4.911 0.552 0.592 0.379 0.473 0.556
Upper back 9.912 3.769 4.299 3.181 4.045 3.388
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N 15 WOAIN8% 2556 (WS mssd UV 1w Standard Erythemal Dose (SED))

Day 2 Control 24 inches, | 24 inches, | 24 inches, | 22 inches, | 30 inches,
UV-filter |No UV-filter| UV-filter UV-filter UV-filter
inner outer inner inner
Forehead 6.690 5.124 3.019 5.068 5.650 0.900
Nose 6.393 2.663 2.974 4.934 5.728 1.222
Left ear 2.773 0.837 0.449 1.026 1.083 1.257
Right ear 6.751 2.360 2.283 1.545 4.013 1.368
Occiput 6.108 1.104 1.341 1.117 1.200 1.911
Upper back 9.971 2.253 2.167 2.222 2.851 2.862
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Day 3 Control 24 inches, | 24 inches, | 24 inches, | 22 inches, | 30 inches,
UV-filter |[No UV-filter| UV-filter UV-filter UV-filter
inner outer inner inner

Forehead 5.755 0.426 0.438 0.299 0.616 0.473
Nose 6.174 0.520 0.508 0.520 1.471 0.580
Left ear 2.627 0.938 0.837 1.085 0.665 0.663
Right ear 6.570 0.726 1.027 1.078 1.078 0.925
Occiput 4.229 1.395 1.549 1.422 1.422 1.395
Upper back 9.579 1.999 1.146 2.087 2.087 1.854
a7 10 uEedenUSINmSIE UV ﬁ"’i@vl,@?mmLm'a:@hl,mﬁwaaﬁu
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Day 4 Control 24 inches, | 24 inches, | 24 inches, | 22 inches, | 30 inches,

UV-filter |[No UV-filter| UV-filter UV-filter UV-filter
inner outer inner inner

Forehead 6.393 0.612 1.999 1.768 0.652 0.636
Nose 6.511 0.648 2.643 1.984 0.800 1.147
Left ear 3.059 0.825 1.490 1.540 1.726 0.825
Right ear 5.916 1.027 1.646 2.192 1.341 1.441
Occiput 7.000 1.684 1.802 3.679 3.186 1.754
Upper back 9.751 2.068 2.014 5.970 5.728 3.449
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Day 5 Control 24 inches, | 24 inches, | 24 inches, | 22 inches, | 30 inches,
UV-filter | No UV-filter| UV-filter UV-filter UV-filter
inner outer inner inner
Forehead 5.746 0.520 0.430 0.250 0.532 0.403
Nose 5.546 0.485 2.237 0.391 0.636 0.556
Left ear 2.890 0.862 0.950 0.841 0.938 0.893
Right ear 5.781 1.070 1.161 0.988 0.938 1.014
Occiput 7.999 1.577 1.698 2.068 1.754 1.844
Upper back 11.255 3.616 3.486 0.713 2437 1.768
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Mean (SD) Control 24 inches, 24 inches, 24 inches, 22 inches, 30 inches,
UV-filter No UV-filter UV-filter UV-filter UV-filter
inner outer inner inner
Forehead 6.1 (0.4) 1.4 (2.1) 1.3 (1.2) 1.5 (2.1) 1.6 (2.3) 0.5 (0.2)
Nose 6.0 (0.5) 0.9 (1.0) 1.8 (1.2) 1.6 (2.0) 1.8 (2.2) 0.8 (0.4)
Left ear 2.7 (0.3) 0.8 (0.1) 0.8 (0.4) 1.0 (0.4) 1.0 (0.5) 0.8 (0.3)
Right ear 6.1 (0.6) 1.1 (0.8) 1.3 (0.6) 1.2 (0.7) 1.6 (1.4) 1.0 (0.4)
Occiput 6.0 (1.5) 1.3 (0.5) 1.4 (0.5) 1.7 (1.2) 1.6 (1.0) 1.5 (0.6)
Upper back 10.1 (0.7) 2.7 (0.9) 2.6 (1.3) 2.8 (2.0) 3.4 (1.5) 2.7 (0.8)
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Mean (SD) Control 24 inches, 24 inches, 24 inches, 22 inches, 30 inches,
UV-filter No UV-filter UV-filter UV-filter UV-filter
inner outer inner inner
Forehead 5.9 (0.3) 0.5 (0.1) 0.8 (0.8) 0.6 (0.8) 0.5 (0.1) 0.5 (0.1)
Nose 5.9 (0.6) 0.5 (0.1) 1.5 (1.1) 0.8 (0.8) 0.9 (0.4) 0.7 (0.3)
Left ear 2.7 (0.4) 0.8 (0.1) 0.9 (0.4) 1.0 (0.5) 1.0 (0.5) 0.7 (0.1)
Right ear 5.9 (0.5) 0.8 (0.4) 1.1 (0.4) 1.1 (0.8) 0.9 (0.4) 1.0 (0.4)
Occiput 6.0 (1.8) 1.3 (0.5) 1.4 (0.6) 1.9 (1.4) 1.7 (1.1) 1.4 (0.6)
Upper back 10.1 (0.8) 2.9 (1.0) 2.7 (1.4) 3.0 (2.2) 3.6 (1.7) 2.6 (0.9)
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Difference Umbrella 24 Umbrella 24 Umbrella 24 Umbrella 22 Umbrella 30

measure compare | inches, UV-filter inches, No UV- inches, UV-filter inches, UV-filter inches, UV-filter

with Control inner filter outer inner inner
Forehead 5.275 5.386 5.645 5.502 5.521
Nose 4.992 4.754 5.037 4.770 4.841
Left ear 1.541 1.735 1.712 1.684 1.613
Right ear 5.093 4777 5.047 4.931 4.888
Occiput 4.359 4.319 4.532 4.438 4.355
Upper back 6.143 5.613 6.731 5.867 6.524

A1319 15 LEAIAIANVLANANIVBIUTUIUIIF UV sl,m/j'umaaaﬁﬁmﬁmﬁumugu
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Difference Umbrella 24 Umbrella 24 Umbrella 24 Umbrella 22 Umbrella 30

measure compare | inches, UV-filter inches, No UV- inches, UV-filter inches, UV-filter inches, UV-filter
with Control inner filter outer inner inner
Forehead 5.329 5.317 5.456 5.139 5.282
Nose 5.654 5.666 5.654 4.703 5.594
Left ear 1.689 1.790 1.542 1.962 1.964
Right ear 5.844 5.543 5.492 5.492 5.645
Occiput 2.834 2.680 2.807 2.807 2.834
7.580 8.433 7.492 7.492 7.725

Upper back
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Difference Umbrella 24 Umbrella 24 Umbrella 24 Umbrella 22 Umbrella 30

measure compare | inches, UV-filter inches, No UV- inches, UV-filter inches, UV-filter inches, UV-filter

with Control inner filter outer inner inner
Forehead 5.781 4.394 4.625 5.741 5.757
Nose 5.863 3.868 4.527 5.711 5.364
Left ear 2.234 1.569 1.519 1.333 2.234
Right ear 4.889 4.270 3.724 4.575 4.475
Occiput 5.316 5.198 3.321 3.814 5.246
Upper back 7.683 7.737 3.781 4.023 6.302
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Difference Umbrella 24 Umbrella 24 Umbrella 24 Umbrella 22 Umbrella 30

measure compare | inches, UV-filter inches, No UV- inches, UV-filter inches, UV-filter inches, UV-filter

with Control inner filter outer inner inner
Forehead 5.226 5.316 5.496 5.214 5.343
Nose 5.061 3.309 5.155 4.91 4.99
Left ear 2.028 1.940 2.049 1.952 1.997
Right ear 4.711 4.620 4.793 4.843 4.767
Occiput 6.422 6.301 5.931 6.245 6.155
Upper back 7.639 7.769 10.542 8.818 9.487
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Percentage Umbrella 24 Umbrella 24 Umbrella 24 Umbrella 22 Umbrella 30
inches, UV-filter inches, No UV- inches, UV-filter inches, UV-filter inches, UV-filter
inner filter outer inner inner
Forehead 90.4 92.3 96.7 94.3 94.6
Nose 94.2 89.7 95.0 90.0 91.3
Left ear 70.8 79.7 78.6 77.4 741
Right ear 94.9 89.0 94.0 91.8 91.0
Occiput 88.8 87.9 92.3 90.4 88.7
Upper back 62.0 56.6 67.9 59.2 65.8
@379 19 LEAIT088zUaINTUaINUSIF UV Tusuuaszsfia eauaunuiangs
PAININARDIINA 20 WOFAINLH 2556
Percentage Umbrella 24 Umbrella 24 Umbrella 24 Umbrella 22 Umbrella 30
inches, UV-filter inches, No UV- inches, UV-filter inches, UV-filter inches, UV-filter
inner filter outer inner inner
Forehead 92.6 92.4 94.8 89.3 91.8
Nose 91.6 91.8 91.6 76.2 90.6
Left ear 64.3 68.1 58.7 74.7 74.8
Right ear 88.9 84.4 83.6 83.6 85.9
Occiput 67.0 63.4 66.4 66.4 67.0
791 88.0 78.2 78.2 80.6

Upper back
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Percentage Umbrella 24 Umbrella 24 Umbrella 24 Umbrella 22 Umbrella 30
inches, UV-filter inches, No UV- inches, UV-filter inches, UV-filter inches, UV-filter

inner filter outer inner inner
Forehead 90.4 68.7 72.3 89.8 90.1
Nose 90.0 59.4 69.5 87.7 82.4
Left ear 73.0 51.3 497 43.6 73.0
Right ear 82.6 72.2 62.9 77.3 75.6
Occiput 75.9 74.3 47.4 54.5 74.9
Upper back 78.8 79.3 38.8 41.3 64.6

@139 21 LEA9T08azwaINTUaINUSIE UV Tusuuasssfia eauaunuiangs
PAININARDIINA 22 WOAINLH 2556
Percentage Umbrella 24 Umbrella 24 Umbrella 24 Umbrella 22 Umbrella 30
inches, UV-filter inches, No UV- inches, UV-filter inches, UV-filter inches, UV-filter

inner filter outer inner inner
Forehead 91.0 92.5 95.6 90.7 93.0
Nose 91.3 59.7 92.9 88.5 90.0
Left ear 70.2 67.1 70.9 67.5 69.1
Right ear 81.5 79.9 82.9 83.8 82.5
Occiput 80.3 78.8 741 78.1 76.9
Upper back 67.9 69.0 93.7 78.3 84.3
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Mean (SD) Control 24 inches, UV- | 24 inches, No | 24 inches, UV- | 22 inches, UV-
filter inner UV-filter filter outer filter inner
Forehead 91.1 (1.0) 86.5 (11.8) 89.9 (11.7) 91.0 (2.2) 92.3 (1.9)
Nose 91.7 (1.7) 75.1 (18.0) 87.3 (11.9) 85.6 (6.3) 88.6 (4.1)
Left ear 69.6 (3.7) 66.6 (11.7) 64.5 (12.8) 65.8 (15.4) 72.7 (2.5)
Right ear 86.9 (6.2) 81.3 (7.1) 80.9 (12.9) 84.1 (15.9) 83.8 (6.5)
Occiput 78.0 (9.0) 76.1 (10.2) 70.1 (18.5) 72.3 (15.4) 76.9 (8.9)
Upper back 71.9 (8.4) 73.2 (13.5) 69.6 (23.1) 64.2 (17.8) 73.8 (10.1)
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Canopy type (24 inches) Mean (SD) p-value
Inner UV-filter 81.6 (10.5)
No UV-filter 76.5 (12.8) 0.37

Outer UV-filter 77.0 (17.0)
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Radius (inner UV-filter) Mean (SD) p-value
22 inches (56 cm) 77.2 (14.9)
24 inches (61 cm) 81.6 (10.5) 0.36
30 inches (76 cm) 81.4 (9.5)
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Anatomical site Mean (SD) p-value
Forehead 90.2 (7.0)
Nose 80.7 (10.8)
Left ear 67.8 (9.8)

< 0.001
Right ear 83.4 (7.6)
Occiput 74.6 (11.9)
Upper back 70.6 (14.2)
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Anatomical site Mean (SD) p-value
Forehead 90.2 (7.0)
< 0.001
Other 76.4 (12.9)
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LAZUAUIAT
Anatomical site Mean (SD) p-value
Left ear 67.8 (9.8)
< 0.001
Other 80.9 (12.7)
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Anatomical site Mean (SD) p-value
Upper back 70.6 (14.2
PP ( ) < 0.001
Other 80.3 (12.4)
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