SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

Physiological and subjective responses to low
relative humidity

BT, Wy

https://doi.org/10.15017/459188

HKRIE#R : Kyushu University, 2005, &+ (=MTL%) , FEEL
N—=2 3

HEFIBAMR

.

W KYUSHU UNIVERSITY




3B EE AR - LEMSICRIETREBICET S5
Physiological and subjective responses
to low relative humidity

VAV Ay =Ry BV
BT w2
YUJIN SUNWOO

January 2006
A Doctoral Thesis

Kyushu Institute of Design, Fukuoka, Japan

© Y. Sunwoo (2006)



CONTENTS page

1. General Introduction  ........c.cccoiiiiniiiiniiiiiiiiiinieinnan. 1
1.1 ReSpPiratory tract ...ccccceveieeiiecciiecieceinceiseceescsacsesccsacenasonans 3
1.1.1 Mucosal structure and function .........ccceeeveieiiiiiieiieniiiinnnen 5
1.1.2 Saccharin clearance time .........c.ccceeieeiieiieiecieniecieecneinnee 7

Jo2 E Y@ viiiiiiineeecteeroesasteresossenstocsassnssssersassssssnsnannsossssnssssssssense 9
1.2.1 Eye structure and function  ........ccceeiiviiiniinniinniinccnnnnnn. 9
1.2.2 Frequency of blinking ........cccoiiiiiiiiniiiininiciniicecnnenens 11

I T 4 12
1.3.1 Skin structure and function ..........coceveveeieiniiiincieirierrnnns 12
1.3.2 Hydration state, TEWL, Sebum level recovery ................... 14

1.4 StIUCHUIE coeevenviiiiiniiniineiiecietieriacietinesnscscnssensnces 17
1.4.1 Chapter 1 — Objectives and publication  ...cccecieereneroncensnces 17
1.4.2 Chapter 2 — Objectives and publication  ....cceeeeeneinrenncnnennes 17
1.4.3 Chapter 3 — ODJECtIVES  tvevveirerenesscsescrerorsssesssssrsssssssonsans 18

2. CHAPTER 1: Physiological and subjective responses to low relative

humidity in young men ...........ccooueeerieniiniiiiiinniiinnine. 19

2.1 INtroductiOn .veeeeeenieeieeereeeeeeneeseserocsenssccacecssssssessssasasscanss 20




2.2 Methods

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

p 2o 28 BT 11 1) T I P
2.2.2 Procedures ..........cooueeens cevsecensstsnnatsstnsasaessssnsessnrastrans
2.2.3 Measurements ......ceeeeeeeeeecessnnes PP coeees
2.2.4 Statistical analysis ....ccoeviiieiinneiieiieiiiiiiiiiiiiiiiiiiiiiiieiien
2.3 ReSUItS coeeiirnrimreniirenieiientiiasnieciserorescerasataccnasases ceserraneenesens

2.3.1 Physiological reSponses ......coceuevevecneintieiaconiaiiiciciicacacenes

2.3.1.1 Saccharin clearance timne vveveeeeeeseececcasssssssssssscscasanss

2.3.1.2 Frequency of blinking

oooooooooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooooooooooooooooo

2.3.1.3 Hydration state
2.3.1.4 Relationship between SCT and the Hydration state
2.3.1.6 Heart rate and Blood pressure

ooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooooooo

2.3.1.7 Mean skin temperature

2.3.1.8 Body weight loss

2.3.2 Subjective responses .........cccceeenneeenn. Ceiesessccrscnsaenseansone
2.3.2.1 Thermal SenSation cucveeeeeeieceescaseressncacaencnensosssssons
2.3.2.2 DIYNESS ceerererierersrosancccssncesonnsosnsarosanses cereseartsienes

2.3.2.3 Comfort Sensation weeeeeeeeeeseeeaenss erersesutietsetatinninsaes

2.4 Discussion '

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

2.5 Conclusions

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

22

22

22

23

25

26

26

26

27

28

30

31

33

33

34

35

35

36

37

38

44




3.1 Introduction
3.2 Methods
3.2.1 Subjects

3.2.2 Procedures
3.2.3 Measurements
3.2.4 Statistical analysis
3.3 Results

3.3.1 Physiological responses

3.3.2 Subjective responses

3.4 Discussion

humidity in young and elderly men ......................... eeesenranee

3.3.1.1 Saccharin clearance time

3.3.1.2 Frequency of blinking .....c.coeeeeieeincencnnces
3.3.1.3 Hydration State ...cveeneescesnerssncnssncasnses
3304 TEWL ceuiniiiiiiiniiniiinniceniiensncniesnenens
3.3.1.5 Sebum level 1eCOVEry .ccvmerererneenranrannnnns
3.3.1.6 Mean skin temperature ......oceeeeeenenesnenes

3.3.1.7 Body weight 10SS ceevereinienrernersneereroncnaes

3.3.2.1 Thermal SeNnSation veeueeeeceeeensesoceenssssscnes
3.3.2.2 DIYNESS cuveeneroneecnncarsssnsonsssnnconsonsannns

3.3.2.3 ComfOort SENSATION eeeeeeerseeseenseeesessansannns

iii

--------------------------------------------------------------------

ooooooooooooooo

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooo

ooooooooooooooooooooooooooooooooooooooooooooooo

-----------------------------------------------

oooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooo

R R Y Y Y R R XY

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooo

oooooooooooooooo

ooooooooooooooooooooooo

oooooooooooooooo

ooooooooooooooo

ooooooooooooooooo

oooooooooooooooo

oooooooooooooooooooooooooooooooooooo

oooooooooooooooo

oooooooooooooooo

ooooooooooooooo

ooooooooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

3. CHAPTER 2: Physiological and subjective responses to low relative

45

46

48

48

48

49

51

52

52

52

54

56

58

60

62

63

64

64

66

66

68

74



4. CHAPTER 3: The permissible level of low relative humidity in

respect of physiological responses .................... ceererrereennraes

4.1 Introduction .....ccceeveneeieienneinncnns cisiessscenscnnseansensocracnssvsses
4.2 Methods ..ccccviuiiiriiiniiircinncenecanteietenecesntonssontomarssscccsscassnne
4.2.1 SUDJECES «vueerenerncnineneiieeeruenseesnsnrararasersiorsasssosonsmsenens
4.2.2 Procedures ......c.ccceeiiiiiiinciieriirciettenntentesatccattentssassnstee
4.2.3 MeASUremMEeNtS ..c.coeveereiaeerescssscencesasssnsasassanssnaes cesssnennaes
4.2.4 Statistical analysis ..cccevvieeiiriiiiiiiiiiiiiiiiiiiiiettiiiiiiieiiecnen.
4.3 Results ....ceevereveinnecnnnnes cesserssessenrsannsnncccnciees covessesences seacse
4.3.1 Physiological responses ......cccoeeveiniieraiiniciiieiersieciciesacenne
4.3.1.1 Saccharin clearance time c.coeveeeseereeeerenceseesnsonsersesaces
4.3.1.2 Frequency of blinking ....ceecereciereennnniiiiciiiiiiiieinnes

4.3.1.3 Hydration State .veeeeeeeeerernecnrsrenrorcaseecacassorsnsasacsesens

4.3.1.5 Body weight loss eetessteceenscnescsnssnasenntnes cerereerenntonas

4.3.2 Subjective IeSPONSES c.c.euurerierneerereeeenetessssstonsssescaseacncnnes
4.3.2.1 Thermal Sensation veveeeeeeeeeseeseceesoscencarosssansassnronsons

4.3.2.2 DIYNESS tuernreerrenerrearercrsracorsensssasassosssessrsecessscns

4.3.2.3 Comfort SENSATION eevvessesersnrererasnsessressorsersssersnssacses

4.4 DISCUSSION tuvviurerernrietsisreesreracasssasensearessssssonssstsnsssssacsessaces

4.5 CONCIUSIONS 1erereerrsnnneeeseesesrosssssssesscssccsssssssssasssssassassscescsssss

v

77

78

79

79

80

80

82

83

83

83

84

85

87

89

90

90

92

93

94




5. General Discussion and ConcluSions .......c.ceeeevieieeeneieierneencens

ACKNOWLEDGMENTS

REFERENCES ...............

oooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooooo



