PERBEDAAN DURASI BERJEMUR UNTUK MENCAPAI DOSIS ERITEMA MINIMAL SEBAGAI DASAR
FOTOTERAPI ALAMI :

KAJIAN SUBYEK TIPE KULIT Ill ATAU IV PADA BERBAGAI KETINGGIAN WILAYAH DI DAERAH
ISTIMEWA

UNIVERSITAS YOGYAKARTA
GADJAH MADA PRIMA MEIDIYANTI, dr. Arief Budiyanto, Ph.D, Sp.KK(K).; Dr. dr. Sunardi Radiono, Sp.KK(K)

Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR PUSTAKA

Abels, J.D. and Kipnis, V. 1998. Bioclimatology and balneology in dermatology :
A Dead Sea Perspective. Clin Dermatol, 16 : 695-698.

Asawanonda, P., Chingchai, A. and Torranin, P. 2017. Targeted UV-B
Phototherapy for Plague-type Psoriasis. Arch Dermatol, 141(12):1542-1546.

Badan Metereologi, Klimatologi dan Geofisika. Indonesia : Kulminasi utama di
Indonesia 2020. [Cited 2020 Sept 4]. Available from : http://www.
bmkg.go.id

Baron, E.D. and Suggs, A.K. 2014. Introduction to photobiology. Dermatol. Clin,
32(3) :255-266.

Battie, C., Jitsukawa, S., Bernerd, F., Del Bino, S., Marionnet, C. and Verschoore,
M. 2014. New insights in photoaging, UVA induced damage and skin types.
Experimental Dermatology, 23: 7-12.

Bertin, C., Nollent, V., Nkengne, A., Oun, E., Tokgoz-Engrand, S. and Mojon, A.
2016. Standardisation of minimal erythematous dose reading and assessment:
a new system. Skin Res Technol, 22: 423-429.

Bilbao, J. and de Migue, A. 2020. Erythemal solar irradiance, UVER, and UV index
from ground-based data in central Spain. Appl. Sci, 10(18) : 6589

Bilsland, D., Dawe, R. 2006. Ultraviolet Phototherapy and Photochemotherapy of
Skin Disease. In : Ferguson J, Dover JR. Photodermatology. London : 113-
125

Blumthaler, M., Ambach, W. and Ellinger, R. 1997. Increase in solar UV radiation
with altitude. J. Photochem. Photobiol. B, Biol, 39(2) : 130-134.

Brodsky, M. 2017. Revisiting the history and importance of phototherapy in
dermatology, JAMA Dermatology, 153(5) : 435.

Bulat, V., Situm, M., Dediol, 1., Ljubici¢, 1., & Bradi¢, L. 2011. The mechanisms
of action of phototherapy in the treatment of the most common
dermatoses. Coll. Antropol, 35 (Suppl 2) :147-151.

Cadet, J., Douki, T. and Ravanat, J. L. 2015. Oxidatively generated damage to
cellular DNA by UVB and UVA radiation, Photochem Photobiol, 91(1) :140-
155.

Cadet, J.-M.; Bencherif, H.; Cadet, N.; Lamy, K.; Portafaix, T.; Belus, M;
Brogniez, C.; Auriol, F.; Metzger, J.-M.; Wright, C.Y. 2020. Solar UV
Radiation in the Tropics: Human Exposure at Reunion Island (21° S, 55° E)
during Summer Outdoor Activities. Int. J. Environ. Res. Public Health, 17 :
8105.

Cesarini, J.P. 1997. Sunburn and Apoptosis. In Altmeyer, P., Hoffmann, K,
Stucker, M. editors, Skin Cancer and UV Radiation. Germany: Springer, pp.
94-101.

Claerhout, S., Decraene, D., Van Laethem, A., Van Kelst, S., Agostinis, P. and
Garmyn, M. 2007. AKT delays the early-activated apoptotic pathway in
UVB-irradiated  keratinocytes via BAD translocation. J  Invest
Dermatol, 127(2) :429-438

Clydesdale, G.J., Dandie, G.W. and Muller, H.K. 2001. Ultraviolet light induced



PERBEDAAN DURASI BERJEMUR UNTUK MENCAPAI DOSIS ERITEMA MINIMAL SEBAGAI DASAR
FOTOTERAPI ALAMI :
KAJIAN SUBYEK TIPE KULIT Ill ATAU IV PADA BERBAGAI KETINGGIAN WILAYAH DI DAERAH
ISTIMEWA

UNIVERSITAS YOGYAKARTA
GADJAH MADA PRIMA MEIDIYANTI, dr. Arief Budiyanto, Ph.D, Sp.KK(K).; Dr. dr. Sunardi Radiono, Sp.KK(K)

Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

injury: Immunological and inflammatory effects. Immunol. Cell Biol, 79(6)
:547-568.

Cameron, H. and Dawe, R.S. 2000. Photosensitizing drugs may lower the narrow-
band ultraviolet B (TL-01) minimal erythema dose. Br J Dermatol, 142(2):
389-390.

David, M., Efron, D., Hodak, E. and Even-Paz, Z. 2000. Treatment of psoriasis at
the Dead Sea: why, how and when?. Isr Med Assoc J, 2(3): 232-234.

Diffey, B.L., 1991. Solar ultraviolet radiation effects on biological systems. Phys
Med Biol, 36:299-328

Endres, L. B. 2009. UV Radiation, Irradiation, and Dosimetry. In : Krutmann, J.,
Honigsmann, H., Elmets, C.A.,Editors, Dermatological Phototherapy and
Photodiagnostic Methods. Dermatolog. New York: Springer, pp. 3-59.

Falcone, L. M. and Zeidler-Erdely, P. C.2019. Skin cancer and welding. Clinical
and Experimental Dermatology, 44(2): 130-134.

Farr, P. M. and Diffey, B. L. 1985. The Erythemal Response Of Human Skin To
Ultraviolet Radiation. Br J Dermatol, 113(1) :65-76.

Fitzpatrick, T.B.1988. The Validity and Practicality of Sun-Reactive Skin Types |
Through VI. Arch Dermatol, 124 (6): 869-871

Franken, S. M., Vierstra, C. L. and Rustemeyer, T. 2016. Improving access to home
phototherapy for patients with psoriasis: current challenges and future
prospects. Psoriasis (Auckland, N.Z.), 6 :55-64

Gambichler, T., Majert, J.,Pljakic, A., Rooms, I., and Wolf, P. 2017. Determination
of the minimal erythema dose for ultraviolet Al radiation. Br J Dermatol,
177(1): 238-244

Guzikowski, J. 2018. Adequate vitamin D3 skin synthesis versus erythema risk in
the Northern Hemisphere midlatitudes. J. Photochem. Photobiol. B, Biol,
179: 54-65.

Healy, Z. R., Dinkova-Kostova, A. T., Wehage, S. L., Thompson, R. E., Fahey, J.
W., & Talalay, P. 2009. Precise determination of the erythema response of
human skin to ultraviolet radiation and quantification of effects of
protectors. Photodermatology, photoimmunology & photomedicine, 25(1):
45-50

Hearn, R.M., Kerr, A. C., Rahim, K.F., Ferguson, J. and Dawe, R.S. 2008.
Incidence of skin cancers in 3867 patients treated with narrow-band
ultraviolet B phototherapy. Br J Dermatol, 159(4): 931-935

Heckman, C. J., Chandler, R., Kloss, J. D., Benson, A., Rooney, D., Munshi, T.,
Darlow, S. D., Perlis, C., Manne, S. L. and Oslin, D. W. 2013. Minimal
Erythema Dose (MED) testing. Journal of visualized experiments : JOVE,
(75): e50175.

Ho, T. Y. 2001 Sunscreens: Is Looking at Sun Protection Factor Enough?. Hong
Kong Dermatol. & Venereol. Bull., 9:100-108

Honigsmann, H. 2013. History of phototherapy in dermatology. Photochem
Photobiol Sci, 12(1): 16-21.

Ichihashi, M. and Ando, H. 2014. The maximal cumulative solar UVB dose allowed
to maintain healthy and young skin and prevent premature photoaging, Exp
Dermatol. 23(10): 43-46.



PERBEDAAN DURASI BERJEMUR UNTUK MENCAPAI DOSIS ERITEMA MINIMAL SEBAGAI DASAR
FOTOTERAPI ALAMI :
KAJIAN SUBYEK TIPE KULIT Ill ATAU IV PADA BERBAGAI KETINGGIAN WILAYAH DI DAERAH
ISTIMEWA

UNIVERSITAS YOGYAKARTA
GADJAH MADA PRIMA MEIDIYANTI, dr. Arief Budiyanto, Ph.D, Sp.KK(K).; Dr. dr. Sunardi Radiono, Sp.KK(K)

Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

Judistiani, R.T.D., Nirmala, S.A., Rahmawati, M. 2019. Optimizing ultraviolet B
radiation exposure to prevent vitamin D deficiency among pregnant women
in the tropical zone: Report from cohort study on vitamin D status and its
impact during pregnancy in Indonesia’, BMC Pregnancy and Childbirth,
19(1): 1-9.

Kazantzidis, A., Bais, A. F., Zempila, M. M., Kazadzis, S., den Outer, P. N.,
Koskela, T. and Slaper, H. 2009. Calculations of the human vitamin D
exposure from UV spectral measurements at three European
stations. Photochem Photobiol Sci, 8(1): 45-51.

Kochevar, 1.K., Taylor, C.R.,,Krutmann, J. 2012. Fundamentals of Cutaneous
Photobiology and Photoimmunology. In : Goldsmith, L.A., Katz, S.I.,
Gilchrest, B.A., Paller, AS., Leffell, D.J., Wolf, editors, Fitzpatrick's
Dermatology in General Medicine 9™ Edition, New york,pp : 2851-2869.

Koo, J and Nakamura, M.editors. 2017. Clinical Cases in Phototherapy. 1%
ed.,Springer, USA..

Krzyscin, J. W., Jarostawski, J., Rajewska-Wiech, B., Sobolewski, P. S., Narbutt,
J., Lesiak, A. and Pawlaczyk, M. 2012. Effectiveness of heliotherapy for
psoriasis clearance in low and mid-latitudinal regions: a theoretical
approach. J Photochem Photobiol B, 115: 35-41.

Kunisada, M., Kumimoto, H., Ishizaki K., Sakumi, K., Nakabeppu, Y. and
Nishigori, C. 2007. Narrow-band UVB induces more carcinogenic skin
tumors than broad-band UVB through the formation of cyclobutane
pyrimidine dimer. J Invest Dermatol, 127(12): 2865-2871.

Li, Y.W. and Chu, C.Y. 2007. The minimal erythema dose of broadband ultraviolet
B in Taiwanese. J Formos Med Assoc, 106 (11): 975-978

Lucas, R.M., Neale, R.E., Madronich, S. and McKenzie, R. L. 2018. Are current
guidelines for sun protection optimal for health? Exploring the
evidence. Photochem Photobiol Sci, 17(12) : 1956-1963.

Luo, D., Yaar, M., Tsai, A. and Gilchrest, B.A. 2004. Solar-simulated irradiation
evokes a persistent and biphasic IL-1alpha response. Exp Dermatol, 13(1),
11-17.

Mancebo, S. E. and Wang, S. Q. 2014). Skin cancer: Role of ultraviolet radiation
in carcinogenesis. Reviews on Environmental Health, 29(3) : 265-273.
McDaniel, D., Farris, P. and Valacchi, G. 2018. Atmospheric skin aging—
Contributors and inhibitors. Journal of Cosmetic Dermatology, 17(2): 124—

137.

McKenzie, R. L., Liley, J. Ben and Bjorn, L. O. 2009. UV radiation: Balancing
risks and benefits’, Photochemistry and Photobiology, 85(1): 88-98.

Mead, M. N. (2008). Benefits of sunlight: a bright spot for human health. Environ
Health Perspect, 116(4), A160-167.

Mehta, R.V., Shenoi, S.D., Balachandran, C. and Pali, S. 2004. Minimal erythema
response (MED) to solar simulated irradiation in normal Indian skin. Indian
J dermatol, venereol leprol, 70(5): 277-279.

Miyauchi, M. and Nakajima, H. 2016. Determining an Effective UV Radiation
Exposure Time for Vitamin D Synthesis in the Skin Without Risk to Health:



PERBEDAAN DURASI BERJEMUR UNTUK MENCAPAI DOSIS ERITEMA MINIMAL SEBAGAI DASAR
FOTOTERAPI ALAMI :
KAJIAN SUBYEK TIPE KULIT Ill ATAU IV PADA BERBAGAI KETINGGIAN WILAYAH DI DAERAH
ISTIMEWA

UNIVERSITAS YOGYAKARTA
GADJAH MADA PRIMA MEIDIYANTI, dr. Arief Budiyanto, Ph.D, Sp.KK(K).; Dr. dr. Sunardi Radiono, Sp.KK(K)

Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

Simplified Estimations from UV Observations. Photochem Photobiol, 92(6):
863-869.

Moehrle, M., Koehle, W., Dietz, K. and Lischka, G. 2000. Reduction of minimal
erythema dose by sweating. Photodermatol Photoimmunol Photomed, 16(6):
260-262.

Moosa, Y. and Esterhuyse, D.J. 2010. Heliotherapy: A South African perspective. S
Afr Med J, 100(11): 728-733.

Morison W.L. 2005. Phototherapy and Photochemotherapy for Skin Disease, Basic
and Clinical Dermatology. New York: Taylor & Francis Group, CRC:5-139.

Nicolaou, A., Pilkington, S.M. and Rhodes, L.E. 2011. Ultraviolet-radiation
induced skin inflammation: dissecting the role of bioactive lipids. Chem Phys
Lipids, 164(6): 535-543.

Nilsen, L. T. N., Sgyland, E., and Krogstad, A. L. 2006. Estimated UV doses to
psoriasis patients during climate therapy at Gran Canaria in March 2006.
Atmos. Chem. Phys. Discuss, 8: 1-19

Noda, T., Kawada, A., Hiruma, M., Ishibashi, A. and Arai, S. 1993. The
Relationship among Minimal Erythema Dose , Minimal Delayed Tanning
Dose and Skin Color. The Journal of Dermatology, 20(9): 540-544. 20.

Nugrahaningrum, S., Radiono, S., Budiyanto, A. 2019. Sebaran Intensitas
Ultraviolet Berdasarkan Elevasi dan Waktu Pengukuran sebagai Dasar
Fototerapi Alami (daylight phototherapy) di Daerah Istimewa Yogyakarta.
Thesis. University of Gadjah Mada, Yogyakarta.

Palmer, R.A., Aquilina, S., Miligan, P.J., Walker, S.L., Hawk, J.L.M. and Young,
A.R. 2006. Photoadaptation during Narrowband Ultraviolet-B Therapy Is
Independent of Skin Type : A Study of 352. J Invest Dermatol, 126(6): 1256-
1263.

Parlak, N., Kundakci, N., Parlak, A. and Akay, B.N. 2014. Narrowband ultraviolet
B phototherapy starting and incremental dose in patients with psoriasis :
comparison  of  percentage dose protocols. Photodermatology,
photoimmunology & photomedicine, 31(2): 90-97.

Pérez Ferriols, A., Aguilera, J., Aguilera, P., de Argila, D., Barnadas, M.A., de
Cabo, X., Utrillas, M.P. 2014. Determination of Minimal Erythema Dose and
Anomalous Reactions to UVA Radiation by Skin Phototype. Actas Dermo-
Sifiliogréficas (English Edition), 105(8): 780-788.

Pfeifer, M. T., Koepke, P. and Reuder, J. 2006. Effects of altitude and aerosol on
UV radiation, J Geophys Resp, 111(1): 1-11.

Poon, T.S.C., Kuchel, J.M., Badrudin, A., Halliday,G.M., Barnetsin, R.S., lwaki, H
and Hatao, M. 2007. Objective Measurement of Minimal Erythema and
Melanogenic Doses Using Natural and Solar-simulated Light.
Photochemistry and Photobiology, 78(4): 331.

Rai, R., Srinivas, C. R. 2007. Phototherapy. Indian J Dermatol, 14(4): 169-75.

Rai,V.M., Shenoi, S.D., Balachandran, C., Pai,S. 2004. Minimal erythema response
(MED) to solar simulated irradiation in normal Indian skin. Indian J Dermatol
Venereol Leprol,70:277-9.

Reich, A. and Mgdrek, K. 2013. Effects of Narrow Band UVB (311 nm) Irradiation
on Epidermal Cells. Int. J. Mol. Sci, 14(4): 8456-8466.



PERBEDAAN DURASI BERJEMUR UNTUK MENCAPAI DOSIS ERITEMA MINIMAL SEBAGAI DASAR
FOTOTERAPI ALAMI :
KAJIAN SUBYEK TIPE KULIT Ill ATAU IV PADA BERBAGAI KETINGGIAN WILAYAH DI DAERAH
ISTIMEWA

UNIVERSITAS YOGYAKARTA
GADJAH MADA PRIMA MEIDIYANTI, dr. Arief Budiyanto, Ph.D, Sp.KK(K).; Dr. dr. Sunardi Radiono, Sp.KK(K)

Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

Rodriguez-Granados, M. T., Estany-Gestal, A., Pousa-Martinez, M., Labandeira,
J., Gato Otero, R. and Ferndndez-Redondo, V. 2017. Is it Useful to Calculate
Minimal Erythema Dose Before Narrowband UV-B Phototherapy? Actas
dermo-sifiliograficas, 108(9): 852—858.

Roelandts, R. 2002. The history of phototherapy: something new under the sun? J
Am Acad Dermatol, 46(6): 926—930.

Sajid, A. 2018. Determination of Sun Protection Factor Cosmetics ( SPF ) of
Various Commonly Used Sunblock:1-47.

Salum, G., Molleja, J.G., D'iaz, B.A., Le'on, L.A. and Berrezueta, C. 2017.
Calculation of the Sun exposure time for the synthesis of vitamin D in
Urcuqui, Ecuador. arXiv: Biological Physics.

Sanjaya, I.H. 2016. Pengaruh Variasi Ketinggian terhadap Kecepatan Angin di
Kincir Angin PLTH Pandansimo. Thesis. Universitas Gadjah Mada.

Sarkar, S. and Gaddameedhi, S. 2018. UV-B-Induced Erythema in Human Skin:
The Circadian Clock Is Ticking. Journal of Investigative Dermatology,
138(2): 248-251.

Seyland, E., Heier, I., Rodriguez-Gallego, C., Mollnes, T. E., Johansen, F.E.,
Holven, K.B., Halvorsen, B., Aukrust, P., Jahnsen, F.L., de la Rosa Carrillo,
D., Krogstad, A. L. and Nenseter, M.S. 2011. Sun exposure induces rapid
immunological changes in skin and peripheral blood in patients with
psoriasis. Br J Dermatol,164(2), 344-355.

Tan, Y., Wang, F., Fan, G., Zheng, Y., Li, B., Li, N., Liu, Y., Wang, X., Liu, W.,
Krutmann, J., Zou, Y. and Wang, S. 2020. Identification of factors associated
with minimal erythema dose variations in a large-scale population study of
22 146 subjects. J Eur Acad Dermatol Venereol, 34(7): 1595-1600.

Tejasvi, T., Sharma, V. K.and Kaur, J. 2007. Determination of minimal erythemal
dose for narrow band-ultraviolet B radiation in north Indian patients:
comparison of visual and Dermaspectrometer readings. Indian J Dermatol
Venereol Leprol, 73(2): 97-99

Totonchy, M.B. and Chiu, M.W. 2014. UV-based therapy. Dermatol
Clin, 32(3):399-413

Véhavihu, K., Ylianttila, L., Salmelin, R., Lamberg-Allardt, C., Viljakainen, H.,
Tuohimaa, P., Reunala, T. and Snellman, E. 2008. Heliotherapy improves
vitamin D balance and atopic dermatitis. Br J Dermatol, 158(6), 1323-1328.

Valbuena Mesa, M.C., Nova Villanueva, J.A. and Sanchez Vanegas, G. 2020.
Minimal Erythema Dose: Correlation with Fitzpatrick Skin Type and
Concordance Between Methods of Erythema Assessment in a Patient Sample
in Colombia. Actas dermo-sifiliograficas, 111(5): 390-397

Wang, F., Ge, T., Gao, Q., Hu, L., Yu, J. and Liu, Y. 2014. The distribution of
biologically effective UV spectral irradiances received on a manikin face that
cause erythema and skin cancer. J Photochem Photobiol B, 140, 205-214.

Yosephin, B. 2014. Paparan Sinar Matahari Dan Suplementasi Vitamin D-Kalsium
Serta Pengaruhnya Terhadap Serum 25-Hidroksivitamin D, Tekanan Darah
Dan Profil Lipid Pekerja Wanita Usia Subur. Dissertation. IPB University,
Bogor.

Zanolli, M and Fieldman, S.R.,editors. 2005 Phototherapy Treatment Protocols for



PERBEDAAN DURASI BERJEMUR UNTUK MENCAPAI DOSIS ERITEMA MINIMAL SEBAGAI DASAR
FOTOTERAPI ALAMI :

KAJIAN SUBYEK TIPE KULIT Ill ATAU IV PADA BERBAGAI KETINGGIAN WILAYAH DI DAERAH
ISTIMEWA

UNIVERSITAS YOGYAKARTA

GADJAH MADA PRIMA MEIDIYANTI, dr. Arief Budiyanto, Ph.D, Sp.KK(K).; Dr. dr. Sunardi Radiono, Sp.KK(K)

Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

Psoriasis and Other Phototherapy Responsive Dermatoses. 2" ed., Pathenon,
London.



