ETIOLOGY OF INSOMNIA

&
TREATMENT IMPLICATIONS




WHO NEEDS A MODEL OF INSOMNIA ?

“The only problem with insomniacs is
they don’t get enough sleep”




IT"S THAT SIMPLE
AND







WHAT IS THE ETIOLOGY OF
INSOMNIA ?

_\\\

UNKNOWN



WHAT IS THE PATHOPHYSIOLOGY OF
INSOMNIA ?

UNKNOWN



ANY IDEAS ABOUT
WHAT INSOMNIA IS AND HOW

IT DEVELOPS ?




ACTUALLY THERE ARE MORE THAN A FEW




18/26/04 1:47 M Dags 714 .
Page proofs reprinted
Elsevier, 2005, www.gu
www slespmedtext.con

Etiology and Pathophysiology s
of Insomnia 82

Michael Lioyd Perlis; Jason Gordon ENs: Jacqueline DeMichele Klass; Dieter Riemanm

Etiology and Pathophysiol
Michael L. Perlis

Michael T. Smith

Wilfred Pigeon

ABSTRACT

OfF all the skep dsorders, msommia is perhaps the onby o
where there has been a substantial amount of top-down thes
nzaton. This may be the case becavse a famework 1s requime;
to comprehend a disorder that has multple causes and ar
insidious and progressive course. In this chapter, Bur genera
models of the etiology and pathophysiology of insomnia an
summarized and critically evaluared. In particular, we revies
how each medel characterizes the hyperarousal that 1s though
1o be wesponsible for disturbing sleep continuity. Additiona
informarion ts provided on how sleep homenstasis and cima
dian comsideratiors may mediate, modemare, or meetact wich the
hyperarousal.

Irsomniais often considered a disorder of hyperarousal; that is
the partent has a level of arousal thar is incomparible with thy
imitation or mainterance of sleep. The concept of hyper
arousal &, however, likely to be quite complex. What 1s mean
by arousal’ How does it become elevated? s hyperarcusal
tomie phenemenon, and (F not, what factors mediate or mod
Ak S COCUence of intenstey? 15 arcusal a singular constroct
and are hyperarousal and slecp nocessarihy mutually eocluste

In this chapter, we wview physiologic, cognitive, behay
toral, and meurocognitive models of insomnta. Each of thes
will be summarized as it perains to primary iInscmnia anc
skep stale misperception Irsomnia (paradoxical msommnia)
These modeks may also be wlevant w the somnsic or second
ary inscmnias, which, when chronie, have a grear deal in com
mon with primary insomnia? In addition o reviewing th
four models, we alss summarize how sleep homeostast
and circadian considerations mediate, moderate, or interac
with hyperamusal. Finally, we review a recent hypothesis tha
suggests that hyperarcusal may be better concepruahized as ¢
[ailure of wakefulness inhibition.

PHYSIOLOGIC MODEL OF INSOMNIA

The phystologic model suggests that chronie insomnia may b
understocd as a condition in which the patient has a traic leve
ofarousal, or a level of arcasal prior to or during the prefere
skeep period, that 1s incompatible with good skeep continuiry
This model assumes that physiologic arcusal and sleep an
mumally cechuste, Studies evaluatng physiologic arousal it
nsomnta have vsed a varery of rechmiques, including bast
psychophysiologe measurms, whole-body metabolic rare
heant mate varnabiliy, caffeine-induced insommia, nevroen
docrine measures, and funcronal neuroimaging. The soudie:
discussed mex suppont the general concept of physiclogh

Since tha 19%0s thara has been a proliferation of
theomatical parspectives on tha atiology of
inscimmia that now incdudias nins: human
modak Tha centrl conoepts for the ninse modals
inciuda the following:
Strass-diathasis
Stmwlus dyscontrol and dassical
conditioning
Tha interaction of basal arowsal and sleap
requiramant
Sloap axtonsion and tha mismatch batwoan
sloap opportunity and ability
Ahwared sensory and information processing
and an attenuation of the normal mesograda
amns=ia of sleap

Appraisal a5 3 determinant of the patients
parcaption of dissase

Tha comcapt of “the inhibition of daap-
related dearousal” (v hypararousal)

Tha role of attantion, imtention, 2nd affort
Tha etiologic importance of daytmes deficits,
salective attending to sleep-related thraats,
and safaty bshaviors

Chnonic insommia as a hybrid state that
ooours in association with kol neuranal
wakafulnass during non—rapid aye
mevamsnt and rapid aye mowament

slesp

hybrd state (part wake and part non—rmpid sye mover

[NEEM) slkesp)

DEFINITION OF INSOMMNIA
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THE PHYSIOLOGIC PERSPECTIVE
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THE PHYSIOLOGIC MODEL

| Hypera rmusal] | Insomnia |




WHAT IS HYPERAROUSAL ?

DO PATIENTS WITH INSOMNIA
EXHIBIT THIS ?



WHAT IS HYPERAROUSAL ?

A LEVEL OF PHYSIOLOGIC AROUSAL THAT INTERFERES
WITH THE INITIATION AND MAINTENANCE OF SLEEP

CLASSICAL MEASURES

« HEART RATE (HR)

« RESPIRATION RATE (RR)

« MUSCLE TONUS (EMG)

« TEMPERATURE (CBT)

« STARTLE RESPONSE (GSR)



DO INSOMNIA PATIENTS EXHIBIT
INCREASED PHYSIOLOGIC AROUSAL ?




Monrae | Hayvnes | Haynes | Freedman Slepanski
1967 1474 1981 1982 1994

Subject Issues
Mean Ane (FS and G5) =S R N ELE I D 24134
Sample Size (PS5 and G5) 1686 | T 1o | 12nz 24125

Fecruitment Source Lri, LIty Ui, Catmrm. (d1]a gTa g
Fecruitment {indicated Insomnia Research) es Mo i Yes Yes
Medical Screening Y iE3 v Tes ¥ Tes
Fsvch Screen i ik I Yes Yes
Sleep Ox Screen i T i Yes I Yes
Insomnia Camplaint far the PS) Mo i Yoo Yas Yoo

FSG study Yes Pl =k Yes Yes
FS& Confirmed Insomnia fes Mo es es es

Measures -
Heart rate - During the Day ns 7
Heart Rate - Prior to Sleep Onset T
Heartrate - Durng Sleep T

Fespiration Rate - Duoring the Day
Fespiration Rate - Priorto Sleep Onset

Fespiration Rate - During Sleen

Temperature’- During the Day

Temperature - Prior to Sleep Onset
Temperature - During Sleep

Muscle Tension - Duting the Day
Muscle Tension - Frior to Sleep Onset

Muscle Tension - Durng Sleep

Skin Resistance - Dunng e Day
Skin Resistance - Prior to Sleen Onset
Skin Resistance - During Sleep

Feripheral W¥asoconstrictivity- Ouring the Day
Feripheral VYasoconstictivity- Friario Sleep Onset
Paripheral Wasoconstrictivibe- During Sleap




WHAT IS HYPERAROUSAL ?

A LEVEL OF PHYSIOLOGIC AROUSAL THAT INTERFERES
WITH THE INITIATION AND MAINTENANCE OF SLEEP
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Bonnet et al. Sleep 1995; 18(7):581-588.
Bonnet et al. Psychosom Med 1997; 59(5):533-540.



HPA AXIS ABNORMALITIES
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Vgontzas et al. 2001. Journal of Clinical Endocrinology & Metabolism
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Q: IS THE LEVEL OF AROUSAL
ENOUGH TO INTERFERE WITH SLEEP
INITIATION OR MAINTENANCE ?

DOES THE AROUSAL LEVEL COMPARE TO
THIS ?!







DOES THE MODEL EXPLAIN HOW THE
HYPERAROUSAL CONDITION COMES INTO
EXISTENCE ?

GOOD HYPER
SLEEP AROUSAL




DOES THE MODEL EXPLAIN HOW ACUTE
INSOMNIA BECOMES CHRONIC AND HOW

HOW THE CONDITIONS DIFFER ?

GOOD
GOOD HYPER SLEEP
SLEEP AROUSAL

CHRONIC
INSOMNIA




CAN THIS MODEL EXPLAIN THE VARIOUS
INSOMNIA PHENOTYPES (TYPES AND SUBTYPES)

SLEEP COMPLAINT
One or more of the symptoms below
PRIMARY INSOMNIA / INSOMNIA DISORDER - - -
Difficulty Falling Difficulty Staying Waking Too
Asleep Asleep Early
PSYCHOPHYSIOLOGIC INSOMNIA

IDIOPATHIC INSOMNIA

PARADOXICAL INSOMNIA N .
SLEEP HYGIENE DISORDER Initial Middle Late
PHYSIOLOGIC INSOMNIA Insomnia Insomnia Insomnia

INSOMNIA NOS




FOR A GOOD REVIEW OF THE EVIDENCE

Contnts | available =t ScienceDi

Sleep Medicine Reviews

journal homepage: w elsevie € L - ¥ I

CLIMICAL REVIEW

The hyperarousal model of insomnia: A review of the concept and its evidenc
Dieter Riemann®*, Kai Spiegelhalder <, Bernd Feige®, Ulrich Voderholzer ¢, Mathias BergerF,
Michael Perlis ®2, Christoph Missen?®
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TARGETS FOR TREATMENT



PHYSIOLOGIC MODEL OF INSOMNIA
(GENERAL)

THE PHYSIOLOGIC MODEL

‘I

|W]+» [ Insc}mnia-J

RELAXATION
HYPNOTICS

ACTUALLY SRT!



THE COGNITIVE PERSPECTIVE




COGNITIVE MODEL OF INSOMNIA
(GENERAL)

THE COGNITIVE MODEL

Problem solving l I : ]
Rumination and worry nsomnia |







WORRY — CLASSIC




WORRY — CONTEMPORARY




DOES CHRONIC INSOMNIA OCCUR
BECAUSE OF

WORRY
RUMINATION
INTRUSIVE THOUGHTS



MAYBE

OR MAYBE THE COGNITIVE FACTORS
ARE “WIND TO THE FLAME"

o
211

Flaming Zone
Flame Depth

Flame dimensions for a wind-driven fire

THAT IS, COGNITIVE FACTORS SERVE TO MAKE THE INSOMNIA
MORE SEVERE AND MORE CHRONIC



CONSIDER THIS:

IN THE CASE OF CHRONIC INSOMNIA

IS IT THE CASE THAT WORRY KEEPS
ONE AWAKE

OR

THAT ONE WORRIES
BECAUSE ONE IS AWAKE ?



DOES THE MODEL EXPLAIN HOW THE
HYPERAROUSAL CONDITION COMES INTO
EXISTENCE ?

GOOD HYPER
SLEEP AROUSAL




DOES THE MODEL EXPLAIN HOW ACUTE
INSOMNIA BECOMES CHRONIC AND HOW THE
CONDITIONS DIFFER ?

WDRRY GOOD
GOOD HYPER ‘
SLEEP WORRY pung AROUSAI.

WDRRY CHRONIC
INSOMNIA




CAN THIS MODEL EXPLAIN THE VARIOUS
INSOMNIA PHENOTYPES (TYPES AND SUBTYPES)

SLEEP COMPLAINT
One or more of the symptoms below
PRIMARY INSOMNIA / INSOMNIA DISORDER - - -
Difficulty Falling Difficulty Staying Waking Too
Asleep Asleep Early
PSYCHOPHYSIOLOGIC INSOMNIA

IDIOPATHIC INSOMNIA

PARADOXICAL INSOMNIA N .
SLEEP HYGIENE DISORDER Initial Middle Late
PHYSIOLOGIC INSOMNIA Insomnia Insomnia Insomnia

INSOMNIA NOS




TARGETS FOR TREATMENT



COGNITIVE MODEL OF INSOMNIA
(GENERAL)

THE COGNITIVE MODEL

Problem solving
Rumination and worry

[ Insomnia |

COGNITIVE THERAPY
HYPNOTICS
MBSR
GEN. PSYCHOTHERAPY

ACTUALLY SRT & SCT



THE BEHAVIORAL PERSPECTIVE




THE SPIELMAN MODEL
(AKA 3 FACTOR OR 3P MODEL)

Spielman A. et al. A behavioral perspective on insomnia treatment.
Psychiatric Clinics of North Am 1987; 10(4):541-553.







NATURE OF INSOMNIA OVER TIME

O Perpetuating
B Precipitating
B Predisposing

THRESHOLD !

" Pre-Morbid  Acute Early  Chronic




SPIELMAN'S NEW MODEL

aillicll :Iiim || \




DOES THE MODEL EXPLAIN HOW THE
HYPERAROUSAL CONDITION COMES INTO
EXISTENCE ?

YES.

GOOD 15T p HYPER
SLEEP 2\b p AROUSAL




DOES THE MODEL EXPLAIN HOW ACUTE
INSOMNIA BECOMES CHRONIC AND HOW THE
CONDITIONS DIFFER ?

YES.

SLEEP EXTENSION

BASAL METABOLIC RATE
LEVEL OF PHYSIOLOGIC REACTIVITY
GOOD
GOOD 15T p HYPER SLEEP
SLEEP 200 p AROUSAL
HPA AXIS ACTIVATION + 3 d CHRONIC
INSOMNIA




34 P — SLEEP EXTENSION

HOW TIME IN BED VARIES
WITH INSOMNIA

HOW SLEEP OPPORTUNITY IS
EXPANDED TO RECOVER
LOST SLEEP



M Timein bed
M Time asleep

95% 75%

Schematic representation by Michael Grandner PhD



IS THIS TRUE ?

i Timein bed
M Time asleep

500




SO FAR...

TIB BY QUARTER AND BY GRP

C1 (n=6)

:55{n=334] Al (n=39)

ey W R

REC([n=37)

All Al n=82




CAN THIS MODEL EXPLAIN THE VARIOUS
INSOMNIA PHENOTYPES (TYPES AND SUBTYPES)

SLEEP COMPLAINT
One or more of the symptoms below
PRIMARY INSOMNIA / INSOMNIA DISORDER - - -
Difficulty Falling Difficulty Staying Waking Too
Asleep Asleep Early
PSYCHOPHYSIOLOGIC INSOMNIA

IDIOPATHIC INSOMNIA

PARADOXICAL INSOMNIA N .
SLEEP HYGIENE DISORDER Initial Middle Late
PHYSIOLOGIC INSOMNIA Insomnia Insomnia Insomnia

INSOMNIA NOS







DOES CHRONIC INSOMNIA OCCUR
SOLELY IN RELATION TO
SLEEP EXTENSION ?

Schematic representation by Michael Smith PhD






ASSUMING TX (CBT-I) ENTIRELY
ELIMINATES THE BEHAVIORS
THAT PERPETUATE INSOMNIA

WHY ARE

PATIENTS NOT
CURED ?



AVERAGE RESPONSE = ~ 50%

Smith et al. American Journal of Psychiatry. 159: 5-11. 2002.




IS THERE SOMETHING MISSING
FROM THE BEHAVIORAL MODEL ?



1. Before conditioning

Food

Unconditioned
stimulus

3. During conditioning

Tuning Food
Fark,

2. Before conditioning

v

Salivation Tuning Fork,

Unconditioned Meutral
response stimulus

4, After conditioning

res
Salivation Tuning Fork,

Conditioned
stimulus

Unconditioned
FESpPONSE

Mo salivation

Mo conditioned
FESpONSe

Conditioned
FESpPONSE

THE BEHAVIORAL MODEL FOCUSES ON

AND

INSTRUMENTAL

NOT CLASSICAL CONDITIONING



CLASSICAL CONDITIONING

NORMAL SITUATION
BEDROOM/BEDTIME =» SLEEPINESS & SLEEP

ACUTE INSOMNIA SITUATION
BEDROOM/BEDTIME + LIFE STRESS INDUCED SOMATIC AROUSAL = SCD
BEDROOM/BEDTIME + LIFE STRESS INDUCED CORTICAL AROUSAL = SCD

CHRONIC INSOMNIA SITUATION
BEDROOM/BEDTIME - Lii = STIRCSS INDUCED SOMATIC AROUSAL = SCD
BEDROOM/BEDTIME - LiTZ STRCZES INDUCED CORTICAL AROUSAL = SCD




SO IF ONE TAKES INTO ACCOUNT
CONDITIONING

THE THREE FACTOR MODEL COULD BE

REPRESENTED AS A FOUR FACTOR
MODEL



THE FOUR FACTOR MODEL

4 FACTOR MODEL

OConditioning (Pavlovian)
O Perpetuating
H Precipitating
W Predisposing

Threshold------------ R pa e

Pre-Morbid Acute Tx + Response

Perlis, Pigeon and Smith; Principles and Practice of Sleep Medicine Chapter 60




DOES CHRONIC INSOMNIA OCCUR
SOLELY IN RELATION TO

PHYSIOLOGIC, COGNITIVE, AND
BEAHVIORAL FACTORS ?






IT'S LIKELY THAT MODERATORS & MEDIATORS
ARE AT PLAY

Mediator Variable

IV — O
+

Figure 2

MV
/ \
v Dv

IV -= independent variable
DV -> dependent (response) variable
MYV -> mediator variable




WHAT'S MISSING ?




Sleep Homeostasis and
Models of Sleep Regulation

Alexander A, Borbély
Peter Achermann

HOMEQSTATIC
REGULATIOM OF SLEEP

o Wive
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BORBELY'S 2 PROCESS MODEL
OF NORMAL SLEEP

WAKING SLEEP

7
TIME OF DAY




additional sleep
pressure Increased SWA

Increased TST

|

_work _
23 7

time of day

WHAT ABOUT INSOMNIA ?



TIME OF DAY

THE TWO PROCESS MODEL HELP ACCOUNT
FOR INSOMNIA SUBTYPE

INITIAL AND LATE INSOMNIA MAY OCCUR WITH SUBTLE PHASE
SHIFTS OR SLEEPING OUT OF ONE'S PREFERRED SLEEP PHASE

INITIAL, MIDDLE, OR LATE, MAY OCCUR AS SLEEP HOMEOSTASIS
DYSREGULATTION (DEPRIME OR EXCESSIVE OPPORTUNITY)



TIME OF DAY

THE TWO PROCESS MODEL HELPS ACCOUNT
FOR WHY SLEEP EXTENSION IS A PROBLEM
AND WHY SLEEP RESTRICTION WORKS

“IF SLEEP EXTENSION IS THE PROBLEM, SLEEP
RESTRICTION IS THE SOLUTION”



TARGETS FOR TREATMENT



O Conditioned Arousal
O Perpetuating
B Precipitating
B Predisposing

Threshold—-—-----—--

FOUR FACTOR MODEL

4 FACTOR MODEL

STIMULUS CONTROL INST
HYPNOTICS
SADs
OREXIN ANTAGONISM

SLEEP RESTRICTION
STIMULUS CONTROL INST

EXERCISE
RELAXATION
GEN. PSYCHOTHERAPY






FY

THERE ARE OTHER MODELS WORTH
STUDYING DOWN THE ROAD

THE LUNDH MODEL
THE NEUROCOGNITIVE MODEL
THE HARVEY MODEL
THE PSYCHOBIOLOGICAL INHIBITION MODEL
THE NEUROBIOLOGICAL MODEL

THE DROSOPHILA MODEL
THE RODENT MODEL

THE PARALLEL PROCESS MODEL



FROM A CLINICAL POINT
OF VIEW

p—

4 FACTOR MODEL

O Conditioned Arousal
O Perpetuating
B Precipitating
# Predisposing

Threshold




FROM A RESEARCH POINT
OF VIEW

PREDISPOSING FACTORS

GOOD SLEEP

PERSONALITY TRAITS
CONTINUITY

POOR SLEEP HYGIENE
PRIOR INSOMMNIA
SOCIAL FACTORS

ENVIRONMENT

RACE | GENDER /AGE

CONDITIONABILITY?

NORMAL SLEEP
ARCHITECTURE

AS NEEDED TOTAL SLEEP

PERCEPTUAL BEHAVIORAL
MSENGAGEMENT

NORMAL MESOGRADE GENETIC
MHNESIA OF P !
AMHESIA OF SLEF DEVELOPMENTAL
DETERMINENTS OF
SLEEP REQUIREMENT
&

DEGREE OF PLASTICITY

AUTOMATICITY
PLASTICITY

BASAL METABOLIC RATE

ETIOLOGY OF INSOMNIA - PARALLEL PROCESSES

COGNITIVE EEHAVIORAL DOMAIN

I INCREASED |
SL, NWAK OR WASO

ReDUCED TsT |

PSYCHOSOCIAL
STRESS

PERCEIVED OR REAL
THREAT TO

REDUCED SWS?
LIFE OR WELL BEING

REM INSTABILITY? |

FLIGHT-FIGHT
RESPONSE

SLEEP RELATED
A CRH, ACTH DE-AROUSAL
B 4 CRH, ACTH
» EPI

#+ NE
+ DA? # EPI

SN, + DA?
A CORTISOL

# CORTISOL

DYSFUNCTIONAL BELIEFS
ABOUT SLEEP

¥
SELECTIVE ATTENDING
ATTENTIONAL BIAS
TO & DETECTION OF
SLEEP “THREATS" &
DAYTIME CONSEQUENCES

APPRAISAL OF SLEEP AND
DAYTIME FUNCTIONING
¥
SLEEP RELATED WORRY
SLEEP PREOCCUPATION

A SENSORY & INFORMATION
PROCESSING AT SO AND
DURING NREM SLEEP

A CORTICAL AROUSAL

LOCAL NEUROMAL
WAKEFULNESS DURING

REMAIN IN BED AWAKE

NOMN-SLEEP BEHAVIORS IN
THE SLEEP ENVIRONMENT

ENGAGEMENT
OF SAFETY BEHAVIORS
& SLEEP EFFORT

EXTENDED SLEEP
OPPORTUNITY

ALTERED EXPOSURE TO
LIGHT DURING THE SLEEP
PERIOD

HOMEOSTATIC
&
CIRCADIAN

DYSREGULATION

SLEEP STATE
MISPERCEPTION

PAVLOVIAN
CONDITIONING

CHRONIC

ATTENUATION
MESOGRADE AMNESIA
OFSLEEP

LONG TERM CHANGES TO
HYPOTHALAMIC
SLEEP WAKE CENTERS
4 OX?
+ H1?
+ Ach
ADA?

4 CORTISOL
4 ADENOSINE
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“No matter how important sleep may be,
It was adaptively deferred when the
mountain lion entered the cave.”

SPIELMAN ET AL. 1991
Thank you Jay !



e T
1.‘_- _;__ _'_‘"._'__

WE LIVE WITH INSOMNIA TODAY BECAUSE,
AT SOME POINT, IN OUR
EVOLUTIONARY HISTORY INSOMNIA
ALLOWED US TOLIVE’

DEAN HANDLEY
SEPRACOR
CIRCA 2005

DINNER




Michael Perlis PhD
Director, Upenn Behavioral Sleep Medicine Program
mperlis@upenn.edu









TIME OF DAY

GIVEN THE TWO PROCESS MODEL

WHAT SHOULD BE THE KEY QUESTIONS OF
RELEVANCE FOR TX

1. HOW LONG IS THE INDIVIDUAL AWAKE DURING THE DAY ?
2. DOES THE INDIVIDUAL NAP (AND WHEN) ?

3. WHAT TIME IS THE INDIVIDUAL GOING TO BED ?

4. WHAT TIME IS THE INDIVIDUAL GETTING OUT OF BED ?



	ETIOLOGY OF INSOMNIA �&�TREATMENT IMPLICATIONS
	Slide Number 2
	Slide Number 3
	Slide Number 4
	WHAT IS THE ETIOLOGY OF  �INSOMNIA ? 
	WHAT IS THE PATHOPHYSIOLOGY OF  �INSOMNIA ? 
	 ANY IDEAS ABOUT �WHAT INSOMNIA IS AND HOW IT DEVELOPS ?  
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Slide Number 77
	Slide Number 78
	Slide Number 79
	Slide Number 80
	Slide Number 81
	Slide Number 82
	Slide Number 83
	Slide Number 84

