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Menopause-related 
symptoms and their 
treatment
Ian Milsom

ABSTRACT

The menopause is a physiological event that occurs in all women who reach
midlife. Symptoms shown to be associated with oestrogen deficiency after the
menopause are hot flushes and night sweats, insomnia and vaginal dryness.
However, many other symptoms and conditions (irregular menstrual bleeding,
osteoporosis, arteriosclerosis, dyslipidaemia, depressed mood, irritability, head-
ache, forgetfulness, dizziness, deterioration in postural balance, palpitations, dry
eyes, dry mouth, reduced skin elasticity, restless legs, and muscle and joint pain)
have also been implicated as associated with the menopause but are not
necessarily correlated to oestrogen levels.

Oestrogens are effective in treating vasomotor symptoms, urogenital atrophy
symptoms and irregular menstrual bleeding that occurs in the perimenopausal
period. Conjugated oestrogens are given orally, and oestradiol may be given
orally as tablets or transdermally as a patch or gel for a period of 3 weeks or
longer. Perimenopausal women and women during the first 1 to 2 years after the
menopause who have an intact uterus must be treated with a gestagen for at
least 12 to 14 days every month in order to prevent endometrial hyperplasia and
possible endometrial cancer. With this regimen the woman will have a withdrawal
bleeding every month.

When the woman is 2 to 3 years postmenopausal then she can be recommen-
ded continuous administration of a fast combination of oestradiol and a gestagen
that normally does not induce bleeding. Tibolone is an alternative substance
(whose metabolites have both oestrogenic and gestagenic effects) that can also
be used for the same indications as oestrogen preparations, the difference being
that no additional gestagen is required.

✩

18304-Ch02.qxd  12/9/05  12:46 AM  Page 9



KEYWORDS

Climacteric, gestagens, hormone replacement therapy (HRT), hot flushes,
menopause, oestrogens, progestogens, urogenital symptoms, vasomotor
symptoms

INTRODUCTION

The phenomenon of the menopause was known to the ancient Greeks; Aristotle
(384–322 BC) described the cessation of menstruation at the age of 40. In the
nineteenth century, the menopause was believed to be directly responsible for
madness and even in more modern times it has still been believed to cause cer-
tain psychiatric illnesses.1 The word ‘menopause’ is derived from men and pausis
and is a direct description of the physiological event in women where menstru-
ation ceases to occur. The word ‘climacteric’ is a Greek derivation of the ‘ladder’
or ‘steps of a ladder’. Over the years, the view of middle-aged women has varied
from the extremes of either climbing up or down that ladder.58 Symptoms asso-
ciated with the menopause have also been known for a long time but it was not
until the 1930s that climacteric symptoms could be effectively treated with
oestrogens isolated from the urine of pregnant women.5 However, treatment was
not very widespread until after the publication of Robert A Wilson’s best-selling
book Feminine Forever,60 after which treatment became more popular among
physicians and women.

Symptoms that have been shown to be associated with oestrogen deficiency
after the menopause are hot flushes and night sweats, insomnia and vaginal dry-
ness.6,11,27,43 Many other symptoms and conditions (irregular menstrual bleeding,
osteoporosis, arteriosclerosis, dyslipidaemia, depressed mood, irritability,
headache, forgetfulness, dizziness, deterioration in postural balance, palpitations,
dry eyes, dry mouth, reduced skin elasticity, restless legs, and muscle and joint
pain) have also been implicated as associated with the menopause4,24,43 but are
not necessarily correlated to oestrogen levels.45,51 An overriding issue regarding
the biology and symptomatology of the menopause is its relationship to the
underlying ageing process.

VASOMOTOR SYMPTOMS

Hot flushes are defined as transient, recurrent periods of heat sensation and red-
ness, often concomitant with sweats. An increase in peripheral vasodilatation,
skin temperature and skin moisture has been demonstrated during such episodes
by the registration of skin conductance, thermograms or plethysmography in the
affected areas of the face, neck, head or breast.54 The duration is often 2 to 3 min-
utes but with a range from a few seconds up to one hour55,59 and there is a wide
variety in frequency. Vasomotor symptoms are probably caused by changes in the
temperature centre in the hypothalamus via different neurotransmitter systems
as a result of fluctuations in oestrogen levels. The effect may also be mediated by
β-endorphins, since low oestrogen levels after the menopause result in a more
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labile gonadotrophin-releasing hormone (GnRH) secretion which may induce a
sudden resetting of the thermoregulatory centre.56 No direct correlation has been
found between the severity of vasomotor symptoms and serum levels of sex
steroids.45,51

Vasomotor symptoms have been reported as occurring among women from
different countries and societies but with varying prevalence. For example Mayan
women35 experience no hot flushes whereas in most western countries there is
general agreement from both cross-sectional and longitudinal studies that
50–75% of postmenopausal women report hot flushes and night sweats of vary-
ing severity.14,16,33,34,47,52,57 This difference may be explained by genetic differ-
ences, different ways of identifying symptoms, different lifestyles and dietary
habits.8,31,40,41,49 Vasomotor symptoms have been reported as most frequently
experienced around the menopause but even 30–50% of women over 60 years
of age experience symptoms.3,52,57 Women with a surgically induced menopause
often have more severe symptoms compared to women with a natural
menopause.11,50 However, it should also be noted that 10% of regularly menstru-
ating women experience vasomotor symptoms33 and 15–50% still report com-
plaints 15 years or more after the menopause.3,30,43,52,57

UROGENITAL SYMPTOMS

Vaginal atrophy and urogenital complaints such as vaginal discomfort, dysuria,
dyspareunia and recurrent lower urinary tract infections are more common in
women after the menopause.38 Epidemiological studies26,38 have demonstrated
that more than 50% of postmenopausal women suffer from at least one of these
symptoms. Symptoms cause not only discomfort for the afflicted individual but
may also negatively influence sexual health.1,30 Many women are so embarrassed
by their ‘hidden problems’ that they are unable to discuss their dilemma with
other women or their doctor.38

Embryologically, the female genital tract and urinary systems develop in close
proximity, both arising from the primitive urogenital sinus. Animal and human
studies have shown that the urethra is oestrogen-sensitive, and oestrogen recep-
tors have been identified in the human female urethra, urinary bladder, the
vagina and the pelvic floor muscles.25 Symptomatic and cytological changes have
been demonstrated in the genitourinary tract during the menstrual cycle, in preg-
nancy and following the menopause.44 In addition, factors influencing vaginal
cytology, vaginal pH and the vaginal bacterial flora in elderly women have been
identified.37

Several features of the vaginal microenvironment change with increasing age,
mostly in response to alterations in oestrogen and progesterone concentrations
(Table 2.1).

The histology of the vagina changes extensively after the menopause, when
the mucosa often becomes quite thin, and heavily infiltrated with neutrophils.
Associated hormonal changes have also been shown to induce changes in the
bacterial colonization of the vagina. After the menopause the vagina is colonized
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with a predominantly faecal flora in contrast to the dominance with lactobacilli
encountered during the fertile period of life.37,44 The presence of lactobacilli in
fertile women provides protection against vaginal and periurethral colonization
by Gram-negative bacteria, which have been implicated in the pathogenesis of
cystitis and urethritis. The diagnosis of vaginal atrophy can be simply made by
taking a careful history complemented by a vaginal speculum inspection.

OTHER MENOPAUSE-RELATED SYMPTOMS

Many other symptoms and conditions (irregular menstrual bleeding, osteoporosis,
arteriosclerosis, dyslipidaemia, depressed mood, irritability, headache, forgetful-
ness, dizziness, deterioration in postural balance, palpitations, dry eyes, dry mouth,
reduced skin elasticity, restless legs, and muscle and joint pain) have also been
implicated to be associated with the menopause43 but are not necessarily corre-
lated to oestrogen levels.45,51 Endometrial effects and bleeding patterns are dealt
with in Chapter 22. The biology and consequences of osteoporosis (Ch. 8) as well
as the prevention (Ch. 10) and treatment of osteoporosis (Ch. 9) are dealt with
in this book. The influence of ageing and HRT on carbohydrate (Ch. 5) and lipid
metabolism (Ch. 4) as well as cardiovascular diseases (Ch. 7) are also dealt with.

Sleep disturbance and insomnia during the climacteric have been recognized
by some authors as directly caused by oestrogen deficiency.6,11,14,16,27,43 Some
support for this opinion was provided in a randomized double-blind trial of the
effect of transdermal oestrogen therapy on sleep. In this trial, short-term treat-
ment with oestrogen replacement therapy improved objective sleep quality by
alleviating the frequency of nocturnal movement arousals. However, other inves-
tigators have considered sleeping problems to be secondary to the occurrence of
night sweats.18,33

Several studies have indicated a possible correlation between depression and
the menopause but most investigators have found no association between overt
endogenous depression and oestrogen deprivation.12,15,19,29,32 However, milder
mood changes and irritability are often related to severe climacteric symp-
toms.20,22,23,28 Women with previous premenstrual tension report more frequent
severe vasomotor symptoms and depressed mood after the menopause.9,18,23,43

Signs Symptoms

Thinner epithelium Dryness

Loss of rugae Irritation

Reduced secretion Burning

Reduced elasticity Itching

Reduced width and length of vagina Discharge

Altered bacterial flora Dyspareunia

Table 2.1 Signs and symptoms of postmenopausal vaginal atrophy
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THE TREATMENT OF MENOPAUSAL SYMPTOMS

Oestradiol and conjugated oestrogens are effective in treating the vasomotor
symptoms, urogenital atrophy symptoms and irregular menstrual bleeding that
occur in the perimenopausal period. Conjugated oestrogens are given orally and
oestradiol may be given orally as tablets, transdermally as a patch or gel, or
intranasally for a period of 3 weeks. Subdermal pellets or long-acting oestrogen
injections have also been used. Perimenopausal women and women during the
first 1 to 2 years after the menopause who have an intact uterus must be treated
with a gestagen for at least 12 to 14 days every month in order to prevent
endometrial hyperplasia and possible endometrial cancer. With this regimen the
woman will have a withdrawal bleeding every month.

It is also possible to choose a preparation with a fast combination of oestrogen
and gestagen using a sequential dosage regimen. Cyclical addition of the gestagen
can with time be successively reduced to every other month or every third
month in order to reduce the number of bleeding episodes. When the gestagen
is not administered every month the possibility of endometrial hyperplasia must
always be considered. If the woman desires a bleed-free regimen then the
gestagen can be administered by means of an intrauterine system releasing
levonorgestrel, which provides endometrial protection.

When the woman is 2 to 3 years postmenopausal she can be recommended
continuous administration of a fast combination of oestradiol and a gestagen
which normally does not induce bleeding.Tibolone is a substance whose metabo-
lites have both oestrogen and gestagen effects, and which can also be used for
the same indications as oestrogen preparations, the difference being that no
additional gestagen is required.

There is a wealth of evidence to support the efficacy of hormone replacement
therapy (HRT) in the treatment of climacteric symptoms such as vasomotor
symptoms, urogenital symptoms and irregular bleeding in perimenopausal
women. During the last two decades a debate has continued regarding the pos-
sible pros and cons of HRT. A large number of observational studies have shown
that long-term use of oestrogens has prophylactic effects against coronary heart
disease (CHD)13,53 and osteoporosis.10 However, recently randomized controlled
studies such as the Women’s Health Initiative trial48 and the Heart and Estro-
gen/progestin Replacement Study (HERS)21 could not find evidence for primary
or secondary preventive effects of HRT on CHD. An increased risk of breast can-
cer2,48 and venous thromboembolism7,48 among HRT users has also been
reported.

Thus, in many countries, guidelines regarding treatment have been modified
as a result of this new information. HRT is still recommended for the treatment
of vasomotor symptoms but the duration of treatment should be reassessed on a
yearly basis as long-term use (>5–10 years) appears to increase the risk of breast
cancer. HRT should be continued as long as the benefits are judged to outweigh
the risks. The risk of breast cancer appears to be greater when oestrogen is given
in combination with gestagen as compared to oestrogen administration alone.
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However, it should also be noted that the risk of breast cancer appears to return
to baseline 5 years after the cessation of HRT.

Numerous studies have demonstrated a beneficial effect of oestrogen therapy
in the management of vaginal atrophy; treatment with the oral, transdermal or
vaginal application of oestrogens is also now well-established.17,36,39,42 Local vagi-
nal application has been shown to be highly effective without inducing the sys-
temic side-effects sometimes associated with oral or transdermal HRT. Oral or
transdermal HRT given for the treatment of climacteric symptoms relieves vagi-
nal atrophy symptoms for the majority of peri- and postmenopausal women.52,57

However, despite systemic therapy some women still experience vaginal symp-
toms. In these cases HRT can be complemented with local vaginal treatment
with oestrogens, which can be given in the form of vaginal tablets or supposito-
ries, vaginal cream or as a vaginal ring. Long-term compliance to HRT has also
previously been reported to be a problem46 and local treatment with oestrogens
has been shown to be a simple, acceptable and effective alternative form of treat-
ment for urogenital symptoms in postmenopausal women.

References

Th
e 

m
en

o
p

au
se

14

✩✩✩✩✩✩✩✩✩✩✩✩✩✩✩✩✩✩✩✩✩

1. Barlow D H, Cardozo L D, Francis R M
et al 1997 Urogenital ageing and its effect
on sexual health in older British women.
British Journal of Obstetrics and Gynae-
cology 104:87–91

2. Beral V 2003 Breast cancer and hormone-
replacement therapy in the Million Women
Study. The Lancet 362:419–427

3. Berg G, Gottwall T, Hammar M et al 1988
Climacteric symptoms among women aged
60–62 in Linköping, in 1986. Maturitas
10:193–199

4. Brown J C 1976 Psychiatric and psychoso-
matic aspects of gynecology. The Practi-
tioner 216:153–168

5. Butenandt A 1930 Über die Reindarstel-
lung des Follikelhormones aus Schwanger-
enharn. Zeitschrift für Physiologische
Chemie 191:127

6. Campbell S, Whitehead M 1977 Oestrogen
therapy and the menopausal syndrome.
Clinical Obstetrics and Gynecology 4:31–47

7. Castellsague J, Perez Gutthann S, Garcia
Rodriguez L A 1998 Recent epidemiol-
ogical studies of the association between
hormone replacement therapy and venous
thromboembolism. A review. Drug Safety
18:117–123

8. Chompootweep S, Tankeyoon M, Yamarat K
et al 1993 The menopausal age and climac-
teric complaints in Thai women in Bangkok.
Maturitas 17:63–71

9. Collins A, Landgren B-M 1995 Reproduc-
tive health, use of estrogen and experience

of symptoms in perimenopausal women: a
population-based study. Maturitas
20:101–111

10. Consensus development conference: diag-
nosis, prophylaxis, and treatment of osteo-
porosis. The American Journal of Medicine
1993, 94:646–650

11. Dennerstein L, Burrows G D, Hyman G
et al 1978 Menopausal hot flushes, a
double-blind comparison of placebo, ethinyl
oestradiol and norgestrel. British Journal of
Obstetrics and Gynaecology 85:852–856

12. Dennerstein L, Smith A, Morse C et al
1993 Menopausal symptomatology: the
experience of Australian women. The
Medical Journal of Australia 159:232–236

13. Falkeborn M, Persson I, Adami H O et al
1992 The risk of acute myocardial infarction
after oestrogen and oestrogen–progestogen
replacement. British Journal of Obstetrics
and Gynaecology 99:821–828

14. Hagstad A, Janson P O 1986 The epide-
miology of climacteric symptoms. Acta
Obstetricia Gynecologica Scandinavica
(Suppl) 134:59–65

15. Hällström T, Samuelsson S 1985 Mental
health in the climacteric. The longitudinal
study of women in Gothenburg. Acta
Obstetricia Gynecologica Scandinavica
(Suppl) 130:13–18

16. Hammar M, Berg G, Fåhraeus I et al 1984
Climacteric symptoms in an unselected
sample of Swedish women. Maturitas
6:345–350

18304-Ch02.qxd  12/9/05  12:46 AM  Page 14



17. Henriksson L, Sternquist M, Boquist L et al
1994 A comparative multicenter study of
the effects of continuous low-dose estradiol
released from a new vaginal ring versus
estriol vaginal pessaries in postmenopausal
women with symptoms and signs of
urogenital atrophy. The American Journal
of Obstetrics and Gynecology 171:624–632

18. Holte A, Mikkelsen A 1991 The meno-
pausal syndrome: a factor analytic replica-
tion. Maturitas 13:193–203

19. Holte A 1992 Influences of natural meno-
pause on health complaints: a prospective
study of healthy Norwegian women.
Maturitas 14:127–141

20. Holte A 1991 Prevalence of climacteric
complaints in a representative sample of
middle-aged women in Oslo, Norway.
Journal of Psychosomatic Obstetrics and
Gynaecology 12:303–317

21. Hulley S, Grady D, Bush T et al 1998
Randomized trial of estrogen plus progestin
for secondary prevention of coronary heart
disease in postmenopausal women. Heart
and Estrogen/progestin Replacement Study
(HERS) Research Group. The Journal of
the American Medical Association
280:605–613

22. Hunter M, Battersby R, Whitehead M I
1986 Relationship between psychological
symptoms, somatic complaints and
menopausal status. Maturitas 8:217–228

23. Hunter M 1992 The South-East England
longitudinal study of the climacteric and
postmenopause. Maturitas 14:117–126

24. Hunter M S 1990 Somatic experience of
the menopause. A prospective study.
Psychosomatic Medicine 52:357–367

25. Iosif C S, Batra S, Ek A et al 1981 Estrogen
receptors in the human lower urinary tract.
American Journal of Obstetrics and Gyne-
cology 141:817–820

26. Iosif C S, Henriksson L, Ulmsten U 1981
The frequency of disorders of the lower
urinary tract, urinary incontinence in parti-
cular as evaluated by a questionnaire survey
in a gynecological health control
population. Acta Obstetricia Gynecologica
Scandinavica 60:71–76

27. Jaszman L J B 1976 Epidemiology of the
climacteric syndrome. In: Campbell S (ed)
The Management of the Menopause and
the Postmenopausal Years. MTP Press,
Lancaster, p 11–23

28. Kaufert P, Gilbert P, Tate R 1992 The
Manitoba project: a re-examination of the
relationship between the menopause and
depression. Maturitas 14:143–156

29. Kaufert P A, Gilbert P, Hassard T 1988
Researching the symptoms of the meno-
pause: an exercise in methodology. Matu-
ritas 10:117–131

30. Lindgren R, Berg G, Hammar M et al 1993
Hormonal replacement therapy and sexuality
in a population of Swedish postmenopausal
women. Acta Obstetricia Gynecologica
Scandinavica 72:292–297

31. Lock M, Kaufert P, Gilbert P 1988 Cultural
construction of the menopausal syndrome:
the Japanese case. Maturitas 10:317–332

32. McKinlay J, McKinlay S M, Brambilla D
1987 The relative contribution of endocrine
changes and social circumstances to depres-
sion in mid-aged women. Journal of Health
and Social Behavior 28:345–356

33. McKinlay S M, Brambilla D J, Posner J C
1992 The normal menopause transition.
Maturitas 14:103–115

34. McKinlay S M, Jeffreys M 1974 The meno-
pausal syndrome. Journal of the British
Society of Preventive Medicine 28:108–115

35. Martin M C, Block J E, Sanchez S D et al
1993 Menopause without symptoms: the
endocrinology of the menopause among
rural Mayan Indians. American Journal of
Obstetrics and Gynecology 168:1839–1843

36. Mattsson L-Å, Cullberg G 1983 A clinical
evaluation of treatment with estriol vaginal
cream versus suppository in post-
menopausal women. Acta Obstetricia
Gynecologica Scandinavica 62:397–401

37. Milsom I, Arvidsson L, Ekelund P et al
1993 Factors influencing vaginal cytology,
pH and bacterial flora in elderly women.
Acta Obstetricia Gynecologica Scandi-
navica 72:286–291

38. Milsom I, Molander U 1998 Urogenital
ageing. The Journal of the British Meno-
pause Society 4:151–156

39. Molander U, Milsom I, Ekelund P et al
1990 Effect of oral oestriol on vaginal flora
and cytology and urogenital symptoms in
the post-menopause. Maturitas 12:113–120

40. Moore B 1981 Climacteric symptoms in an
African community. Maturitas 3:25–29

41. Nagata C, Matsushita Y, Shimizu H 1996
Prevalence of hormone replacement therapy
and users’ characteristics: a community
survey in Japan. Maturitas 25:201–207

42. Nilsson K, Heimer G 1992 Low-dose
oestradiol in the treatment of urogenital
oestrogen deficiency – a pharmacokinetic
and pharmacodynamic study. Maturitas
15:121–127

43. Oldenhave A, Jaszman L, Haspels A et al
1993 Impact of climacteric on well-being.

M
en

o
p

au
se-related

 sym
p

to
m

s an
d

 th
eir treatm

en
t 

15

✩✩✩✩✩✩✩✩✩✩✩✩✩✩✩✩✩✩✩✩ ✩

18304-Ch02.qxd  12/9/05  12:46 AM  Page 15



American Journal of Obstetrics and Gyne-
cology 168:772–780

44. Osborne N G, Wright R C, Grubin L 1979
Genital bacteriology: a comparative study
of premenopausal women with post-
menopausal women. American Journal of
Obstetrics and Gynecology 135;195–198

45. Rebar R 1987 The physiology and measu-
rement of hot flushes. American Journal of
Obstetrics and Gynecology 156:1284–1288

46. Rees M C P 1997 The need to improve
compliance to HRT. British Journal of
Obstetrics and Gynaecology 107 
(Suppl 16):1–3

47. Rödström K, Bengtsson C, Lissner L et al
2002 A longitudinal study of women in
Gothenburg during a quarter of a century.
Menopause 9:156–161.

48. Rossouw JE, Anderson G L, Prentice R L
et al 2002 Risks and benefits of estrogen
plus progestin in healthy postmenopausal
women: principal results from the Women’s
Health Initiative randomized controlled
trial. The Journal of the American Medical
Association 288:321–333

49. Sharma V K, Saxena M S L 1981 Climac-
teric symptoms: a study in the Indian con-
text. Maturitas 3:11–20

50. Sherwin B B, Gelfand M M 1985 Differen-
tial symptom response to parenteral estro-
gen and/or androgen administration in the
surgical menopause. American Journal of
Obstetrics and Gynecology 151:153–160

51. Sherwin B B, Gelfand M M 1988 Sex
steroids and affect in surgical menopause: a

double-blind cross-over study.
Psychoneuroendocrinology 13:345–357

52. Stadberg E, Mattsson L-Å, Milsom I 1997
The prevalence and severity of climacteric
symptoms and use of different treatment
regimens in a Swedish population. Acta
Obstetricia Gynecologica Scandinavica
76:442–448

53. Stampfer M J, Colditz G A, Willett W C
et al 1991 Postmenopausal estrogen therapy
and cardiovascular disease. Ten-year follow-
up from the nurses’ health study. The New
England Journal of Medicine 325:756–762

54. Sturdee D W, Reece B L 1979
Thermography of menopausal hot flushes.
Maturitas 1:201–205

55. Sturdee D W, Wilson K A, Pipili E et al
1978 Physiological aspects of menopausal
hot flushes. British Medical Journal 2:79–80

56. Tepper R, Neri A, Kaufman H et al 1987
Menopausal hot flushes and plasma 
β-endorphins. Obstetrics and Gynecology
70:150–152

57. Thunell L, Stadberg E, Milsom I et al 2004
A longitudinal study of climacteric
symptoms and their treatment in a random
sample of Swedish women. Climacteric
7:357–365

58. Utian W H 1997 Menopause – a modern
perspective from a controversial history.
Maturitas 26:73–82

59. Voda A M 1981 Climacteric hot flash.
Maturitas 3:73–90

60. Wilson R A 1966 Feminine Forever.
M Evans, New York

Th
e 

m
en

o
p

au
se

16

✩✩✩✩✩✩✩✩✩✩✩✩✩✩✩✩✩✩✩✩✩

18304-Ch02.qxd  12/9/05  12:46 AM  Page 16



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings true
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Symbol
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /ZapfDingbats
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF0045006c0073006500760069006500720020005000720065007300730020005000440046002000530070006500630073002000560065007200730069006f006e0020004100630072006f00620061007400200036000d0052006f0062002000760061006e002000460075006300680074002c0020005300510053002c00200045006c007300650076006900650072002000420056>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


