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Abstract

Background: Sleep fragmentation is common among those with advanced serious illness. Nonpharmacological
interventions to improve sleep have few, if any, adverse effects and are often underutilized in these settings.
Objective: We aimed to summarize the literature related to nonpharmacological interventions to improve sleep
among adults with advanced serious illness.

Methods: We systematically searched six electronic databases for literature reporting sleep outcomes associated
with nonpharmacological interventions that included participants with advanced serious illness during the
period of 1996-2016.

Results: From a total of 2731 results, 42 studies met the inclusion criteria. A total of 31 individual interventions
were identified, each evaluated individually and some in combination with other interventions. Twelve of these
studies employed either multiple interventions within an intervention category (n=8) or a multicomponent
intervention consisting of interventions from two or more categories (n=35). The following intervention cate-
gories emerged: sleep hygiene (1), environmental (6), physical activity (4), complementary health practices
(11), and mind—body practices (13). Of the 42 studies, 22 demonstrated a statistically significant, positive
impact on sleep and represented each of the categories. The quality of the studies varied considerably, with 17
studies classified as strong, 17 as moderate, and 8 as weak.

Conclusions: Several interventions have been demonstrated to improve sleep in these patients. However, the
small number of studies and wide variation of individual interventions within each category limit the gener-
alizability of findings. Further studies are needed to assess interventions and determine effectiveness and
acceptability.
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Introduction symptoms of pain, dyspnea, fatigue, anxiety, or depression
significantly impact sleep quality in these patients.””' Simi-

LEEP FRAGMENTATION is associated with increased larly, insomnia can increase the intensity of these symptoms

morbidity and decreased quality of life, as well as in-
creased use of healthcare services."” In patients with ad-
vanced serious illness, sleep is often disrupted due to the
underlying condition or comorbidities, including cancer,’
renal failure,* pulmonary disease,’ coronary artery disease,®
congestive heart failure,” or dementia.® Poorly controlled

and further complicate symptom management.! The medical
treatments for these serious illnesses often unfavorably affect
12
sleep.
The practices of institutions and clinicians also impact
sleep. For patients who are hospitalized or are in an institu-
tionalized setting, environmental factors that hinder restful
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NONPHARMACOLOGICAL SLEEP INTERVENTIONS

TABLE 1. SEARCH BOOLEAN/PHRASE
(MEDLINE COMPLETE EXAMPLE)

AB (Sleep OR insomnia OR *‘sleep wake disturbances”
OR “‘Circadian Rhythm’ OR ““*‘sleep wake cycle’’ OR
“sleep wake disorders” OR ‘‘biological clocks” OR
“sleep phase) AND TX (Palliative OR hospice OR
terminal Or end-of-life OR ‘‘advanced stage’” OR ‘‘ad-
vanced serious illness”” OR end-stage”” OR ‘“‘advanced
life limiting illness’”) AND TX (Non-pharmacological
OR light OR noise OR education OR temperature OR
“physical environment” OR facility OR window OR
comfort OR ergonomics) AND TX intervention

Limiters: English language, All Adults (19+), Years January
1996-December 2016, Academic journals

sleep include high levels of nighttime noise and light, low
levels of daytime bright or natural light, lack of daytime
activity, and nighttime treatments or assessments. >

The management of sleep disturbances is as complicated
as these multiple etiologic factors. The adverse effects of
long-term hypnotic use are well documented, highlighting
the need for nonpharmacological interventions.'* Clinical
guidelines suggest avoidance of benzodiazepines'>'® and
nonbenzodiazepine sedative—hypnotics.'”

Nonpharmacological approaches such as cognitive behav-
ioral interventions, sleep hygiene, and environmental inter-
ventions, are increasingly being used because there is little or
no risk of adverse effects and result in more sustained effects
than medications.'® There is mounting evidence of these in-
terventions’ efficacy with patients in the early stages of a se-
rious illness,'” and with cancer survivors®’ is cited in the
guidelines of major professional associations.'! The evidence
of the treatments’ effectiveness in those with advanced illness,
however, is not clearly delineated in the literature.

The objective of this integrative review is to summarize the
existing international literature related to nonpharmacological
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interventions to improve sleep and circadian rhythms among
adults with advanced serious illness. The intent is to evaluate
the extent and nature of the available evidence concerning
both single- and multicomponent nonpharmacological inter-
ventions, as well as to outline potential directions for future
research.

Methods

We performed systematic reviews of several electronic
databases (Medline Complete, Cumulative Index to Nursing
and Allied Health Literature, Wiley Interscience, Ageline,
Academic Search Premier, and AMED). Table 1 provides an
example of the Boolean/Phrase that details the key words and
MESH terms, as well as the limits employed in the search.
Table 2 outlines our inclusion and exclusion criteria. This
search resulted in a total of 2525 articles. We supplemented
this with a hand search of reference lists from relevant lit-
erature reviews?> >* and all sleep studies that were cited in
the Oncology Nurses Society’s ‘‘Putting Evidence into
Practice” website,21 resulting in an additional 206 articles.

The process of article selection is presented in a PRISMA
flow diagram (Fig. 1). After the duplicates were removed
(1099), the titles and abstracts of 1642 articles were evalu-
ated, resulting in 99 articles remaining for full review. Of
these, a final data set of 42 articles met the study’s criteria.

The characteristics of included studies (Table 3) were
summarized by two research assistants (N.W. and A.B.) and
then reviewed by two investigators (E.C. and R.Z.). The
Quality Assessment Tool for Quantitative Studies, developed
by the Effective Public Health Practice Project, was used to
critically appraise each study (Table 4).>> Each study was
classified based on overall global rating of the methods, in-
cluding selection bias, study design, confounders, blinding,
data collection methods, and withdrawals/dropouts. Each
criterion was rated as strong, moderate, or weak. We con-
sidered studies to be of high quality if none of the criteria was
weak, of moderate quality if there was only one weak rating,

TABLE 2. INCLUSION AND EXCLUSION CRITERIA

Inclusion

Exclusion

English language publications irrespective of the country
was conducted
Intervention studies published in peer-reviewed journals

Nonpharmacological interventions

Experimental or quasi-experimental studies

Adult participants with advanced or serious illness, that is,
there is no cure for their illness, general health and
functioning decline, and treatments begin to lose their
impact. This includes advanced cancer, moderate-to-late
state Alzheimer’s Disease/dementia, end-stage renal dis-
ease, and those receiving palliative, long-term care, or
hospice services at home or in a nursing home. For those
with cancer, ‘“‘advanced,” recurrent, metastatic (such as
stage IV prostate, breast, head/neck, or colorectal cancer,
and stages IIIB or IV lung cancer)

Any setting, including palliative care or hospice

Sleep as a subjective (self-reported) or objective outcome
(primary or secondary)

Systematic reviews, dissertations, presentation abstracts,
brief reports, letters to the editors

Model of care (e.g., palliative care team) as an intervention
instead of a specific intervention

Single case studies or studies with a cross-sectional design

Cancer patients in remission or considered a survivor
without expectation of recurrence

Simulated healthcare setting
Sleep not measured with tools




and weak if there were two or more weak ratings. Any con-
flicts were resolved among all team members. In the data
extraction process each member re-read each study and de-
veloped an initial list of codes for the intervention type. The
interventions were grouped into categories based on con-
sensus among the team members.

Results

There was extensive variation among the studies in design,
population, setting, measurement of sleep, inclusion of other
outcomes, and interventions employed. Table 3 provides a
summary of the characteristics of the 42 included studies and
Table 4 provides the methodological ratings.
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FIG. 1. PRISMA flow diagram.

Types of studies, settings, and samples

Most studies (25) used a randomized control trial (RCT)
design; however, six were feasibility studies. Three of the
RCTs had a cluster design—either by facility or by unit. The
next largest category included studies employing a pre—post
design (17), with most (10) using a single group.

Intervention settings varied from community-based care
(outpatient clinics: 15, home: 8), to institutional care (long-
term care facilities: 11, hospital: 4, or hospice/palliative care:
4). Most studies (21) were conducted in the United States; the
others were from Europe (16), Asia (5), or Canada (4).
Sample sizes varied from 9 to 277 participants, with a mean
of 68.9 and a median of 57.



(panuiuod)

synsar aanisod
Apueoyrugis pey wypAyl
Ky1Amyoe—)sa1 parredurr
Jsour Y} YIIM IS0y}

Aquo ‘dnoi3 eyuowrodxe
ur judwaAoxdur

JUBOYIUSIS ON :9ATIESON

dnoi3 a1eo [ensn

oY) Pim paredwod Ayrrenb

daars paaoxdwr payrodar
dnoi3 uonUIAISIU] :9AISOJ

JuedyIuSIS A[[eonsne)s

jou ‘Ayrrenb doors

pasoidur payodar sjuened
JO 9p€ puAn ANISO

[onuod ‘sa dnoid
UOTIUSAIIUI UI STUTUI M.
Qwmys Jo uoneInp
UBOWI UT 9SBIO9P JSopoul
pue Surdoors ownAep ur
9SBAIOIP JULOYIUSIS :9ATIISO]

S[ONUOS Ul 9%¢"99 01 %0°L9

ym paredwod 9,679

0} 9,/°1S woij dnoi3d

UOTJUQAIOIUT UT PISLIOUT
dog[s geumyIIN :9ADISOq

syoom ()] 10J Aeplinf
ysnoiyy Aepuojy Inoy auo
103 21nsodxa Jy31y 1yS1q
Sururow 9y31| ownAep

PISBAIOU] :[RJUSTUUOIAUF

'seo3 werdoxd ooueape
pue maraax oy isiderar)
TreosAyd Aq syreo suoyd
Aypuownq snyd uorssas
[eUONONIISUT )NUI

-06 V ‘Sururen yisuans
paseq-owoy pue Sunyjem
[EIUSWAIOUT JO Soom

JYS10 I9AO $ISIOIXD [BIISAY]

sonuIw
0€ INoqe 10y suorsnjur
Aderoyoweyo Suumnp
sowIn INOj JO WNWIXeu
© popraoid a1om sUOISSas
D19y :yonoJ—saonoeld

yreay Arejuowordwo)

sjySu

/sKep G x (Sunnor swmpaq
paImonns pue auwr

Pag-ur swnAep paseardop)
Quar3Ay doors pue ‘Ajanoe
[eo1sAyq ‘(estou pue

JYSI] owmYSIU Pasearddp
pue JySIuns seynuIll

0€ WIm ST dwnAep
PISBAIOUT) [RJUSWUOIAUF

Juouodwoonniy

(suondnisip

Quirpystu 20npar) duaI3Ky
dagS + (K11anoe [eorsAyd

QumAep paseaour) A)IAToe

earsAyd—jusuodwoonnjy

11 pue
[ SY29M I SJUSWSSISSL

yim [od0j01d
YoM~ {[eLn [edIUI[d
(sum) Aydeidnoy :ded[S  poqjonuos-oqaderd ‘1Y

ured pue ‘ondnej ‘1 jo
Aurenb ‘vonouny ‘Kyiiqowr
Jo samseaur pajrodar
-J[9S :SeW0IN0 IO
so[eos Suney
ouownN woydwAg :ded[s

UOTIUDAIIUT oM

-)ySte oy I9)je pue

a10J0q A[orEIpoIIT
Pa13[[02 BIEp ‘LDY

Uorssas
yoeo Surmp sSur[o9j

[eo1skyd pue ‘Kjorxue ‘ured

1S9WO09IN0 JaY)() suonsanb
Koains woydwAg :doojg

SIBoK 991y} 19A0
paynidar dnoid ouo
s udisop 1593 Jsod—aig

sanianoe [eorsAyd

PUE [BI00S :SAW0INO JAYIQ
dogrs
QumAep JO SUONBAIISQO
[BIOIABYQQ PAINIONIS
snid doofs ownySu
JO SINOY QATINOISUOD 7/,

10J (3sum) Aydeidnoy :doo[s paraisnpd Apioey ‘LY

weidoxd owrpyStu
9y A[uo SurAradaI
dnoi3 jonuod ay) pue
werdord swmygiu +
UOTIUIAIUT SUTATOOAT
dnoi3 auo ynm 1O

dogys jo suonearssqo
[e101ABYRq + JYSIu
je (sum) Aydeidnoe :doorg

ueIseone)) %408
‘QrewId) 95,8/ ‘SIedA 8
o3e ueow ‘uondnisip
K1AnoeR—)Sa1
paynuspl-jjels pue
9SBISIP S JOWIAYZ[Y
s syuedonred 9p=u
‘uerseone)) AISON
O[eWY 9% Th ‘STedA
6’69 a3e ueow ‘syuoned
¢¢ :dnoi3 [onuo)
Q[BUWIRJ 9,7G ‘STBAA
8°¢9 93¢ ueow ‘syudned
¢¢ :dno13 uonuaAIdU]
"IJudd A30[0oU0
ue Wwoij pajInIoax
I90UED [£)09I0[00 IO
Sun[ AT 93e1S YIM SINPY
99=u

Q[elo) 9% LS

‘s189A GG oFe ueowr

‘Adeaypowrayd jo purny

Kue SurA10031 pue a3e)s
Aue Je I90URD M SINPY
8I11=u

S[etd) % LL

‘oanym oruedsrguou

%06 ‘S1eak 698 =93¢

ueow ‘swajqoid
doors yim syuoprsoy
811=u

qrewoy

%06 ‘SIedA ¢'gg 38

UBoW Q0UQUNUOOUT
M SJUSPISAI T =U

syuoned pozifeuonmNsul
ur swyAyx
uerpeolrd Sundnisip pue
3sa1 Suronpar ut Adexoyy
Y31 y3uq Juruiowr

JO SSQUQATIORJ)R Y] 1S9) O,
sanIAT)OR
Aqrep wiogred 01 Ajqiqe
oy pue ‘Kjpenb dogys
‘on3nej ‘9J11 jo Ayenb
‘ured se [[om se ‘Aypiqow
pauodal-Jjos uo weidord

BruIoIe)

‘oostouRl]

ueg sanIoey

Jursinu payIys
a3re] oml ‘IDIT

BJOSOUUTIA Sunyfem peseq-1ejowropad
omr pue weidoxd 9s1010X0
K3o[oouQ (Sururex], y3uans Aseq
waneding ‘prdey) LSHY uonemp
RILL ] pue Ayisuojur poyruf
oAeIA ‘owoH

syuorjed J00UEBD UT SSOU[[OM
1eqo[3 pue ‘ured ‘Kjarxue jo
JjuowoFeurW AY) UI IIOY

Arey1 “uanedinQ JO 9101 a3 IeINSAUT O,

SJUOPISAI
Qwioy Jursinu ur surped
oyem/dosys [euriouqe
oroxdwir 0) uoNUIAIUT
eor3ojooeurreyduou

‘feuoIsuUSWIPH[AW € )Sd) O,
*SJUOPISAX
Qwioy Jursinu ur uone)ide
sosea109p pue dog[s
soA0IdWT JUSWUOIIAUD
owmystu oy} ur
juawaaoxdwr Ym AJIAnoe
[eo1sAyd swnAep paseaour
SuruIquIod UoTUSAISIUT

ue JoyIayM 189} O,

BILIOJIED)

‘sofe3uy SO

‘sowoy Sursinu
oy ,‘ADLT

BILIOJIED)

‘so[uy SO

‘owoy Sursinu

Aunuwod
Quo D11

(¢ Te 30 Surpmoq

© JO 100JJ0 3} ABWNSD O, . "[& 10 J[[IAdYD

0o T8 10 000011

o T8 19 18S9V

¢y T8 19 1S3V

synsau a1qoorddp
42y10 puv daals aunnySIN

uonUIAIJU]

$2UI02INO 12Y10 pUD
aunsvaut daa)g

101192]]02
pIpp pup usisaq

D1S1U21ODADYD
Jupdionavd pup a)dung

u01PI0] pun
Suiag

2a1122lqo Kpnig

$20UU2f2Y

SHIANLS dddNTON] A0 SOILSTIALOVIVH)) ‘¢ 9714V ],

703



(panunuod)

JuAuIeaI)
-)sod syeam 71 [pun
dn poonpar A[eonsnels
paurewar Kouaje|
josuo doo[s "o[qereA
Aue 10j Juowieonaxd
WIOTJ QOUIIAJIP
JueoyIuSIS Ou Sem 9Ioy)
‘S{0oM QT IOV "S[OAQ]
Juouneanald o) pauIniol
A[renpeid uay) Inq ‘syoom
1noj 103 9AnIsod paurewar
Paq Ur oW pue ‘own
oYem Tejo) ‘Suruoyeme
Surwiow A[1es 4asu0
dog[s 19138 oxyem ‘Kouoje|
jasuo dog[s ‘Kouaroyje
dooys sorqerrea oy, :'poxIN
'ssourdoors
qwmnAep pue ‘sSuruayeme
[euInioou ‘Aouaje|
jasuo dag[s 10j paroxdur
s3unje1 esInN ‘peonpar
a1om Kouaye| josuo daars
pue oW ayem [e)0) pue
‘paroxdur Aouaroyyo dogys
‘UOTJUSAIUT oY) SUIMOT[O]
1OATISOJ

JUQWIEAI) J)Je SYIUOW
9 pue uonuaAIuI-isod
Areyerpaurwut yStu od
soJNUI GG JO ssou[njoyem
Ul uonoNpal Uedw
e paouanadxa ‘jonuod
ay) ynm paredwoos ‘dnoid
UONUQAIONT Y], :9ATISO]

paaoxdur dogfs
.sdnoi13 yjoq Inq ‘seSueyd
JUBOYTUSIS ON :9ATISO]

*doors ewmyStu pasoxduwr
Apuesyrusis uorudAIAUI
opreN sdnoi3 [onuods 10
Quore YSI] Y JYPId YIM
paredwos dnoi3 uruojejowr
+ Y31 oy ur Apueoyrusis
pasearour Ajianoe
QAP pue paseaIddp
dooys awmnAe( :pIxIN

Syoom

om1 10J (00:T1-00:80)

Kep 12d simoy om) 10§

(W2 ()£—09 JO 2oUBISIP © J&

Xn[ (0080009 Jo Ansudur

ST B YIm x0q YSI
1y311q) amsodxa Jy3iy y3ug
[EJUSWIUOITAU

SYam oM} 10J (00:11

—00:80) Aep 1od simoy om}

I0J (W5 ()/—(9 JO oULISIP
€ Je XN[0008—0009 JO

Kysuoyur

WSI B yiIm xoq ST
1y311q) amsodxa Jy3iy Jysug
[EIUOUWIUOITAU

(se1391ens Aderoy)
AIUS0D pue ‘UOTOLISAI
dosys ‘Jonuos sninuns)
19D jo suorssas dnoi3
‘QNUIW-(G A[[oom dAL]

1 LgD—seonoeid Apoq—pury

doars
210J2q 3uIpI0d2I OIpne
pue ‘(uonexe[ar d1ewos
*9SBO[OI UOISUS) ONJEWOS
‘S9s1010X0 Suryjealq
doop) uorsses Jururen
INOY-9uQ) :UOHEeXE[l
—aoonoeld Apoq—pury
uonensuIpe
0qaoe[d 95010 SUIUIA
snyd amsodxa Jy3i WySuq
Suruiow Jo uruoje[ow
Jo Sw ¢ Jo uonensIUIIpPE
SuruoAd + (uonodarrp ozes
ur xnj)0Sg<) dmsodxa
WS WSLq (wre 0gi01
—0¢:6) uruiow Iy
JO oM ()] SUOTIUSAIUI
omy ‘onoerd £poq
—puIW puB [RJUSUIUOIIAUL
Juouodwodn Ny

BJRp JO SABD 79§ JO [©10) B

J10J ‘UOT)RUTULId) JUSUIRIL)

I9)Je S)ooMm 9 pue

‘T1 ‘8 ‘¢ 1e pue jusunean

-)sod S[BAISIUT YOIM-UO

1B PAINSBAW SAJUBQINISIP

ssounjoyem/doors

Jo s3uner jyeis Jursinu
pue (sum) AydeiSnoy :des[s

porrad JuouIeaI) Joom-om)

e pue porrad juouneanaid

Yoom-om) & Surmp

PaINseaw St SoouRqINISIp

ssounjoyem/doors

Jo s3unex jyers Sursinu
pue (sum) Aydeidnoy :deg[s

oangnej

pue ‘A3ojoyedoyoAsd

911 Jo Ayenb pajerax
-[J[eH :SQWO2IN0 IYI0

Krerp

dog[s pue sjuowssasse

931y} JO yoea Je sAep ]
10} (3sum) Ayder3noy :doorg

Krerp dogys Aqrep e pue
doors yym uonoejsnes jo
oreos Suner [eowrewny :dod[s

100[qns

12d smoy 9[qissod go[ Jo
2103 ® 10} (‘wre ()0:§ AepImes

ysnoay ‘wrd

00:8 AepuOJA]) SAep Inoj

pue sJYSTU 9AY JO PIISISUOD

yomym ‘porred Suriojruow

yoes Suump A[snonunuod
(sum) Aydeidnoy :doo[s

Apws | e 10 310810
ur se uone[ndod sweg

S[eWo %16

‘s189A 1'9g§ oFe ueow
SBTUWIAP YIIM SJUIPISAY
I=u

(s[onuod

UMO JI9U) SB PIAIIS

s3109[qns) dnoi3 ouo
ym us1sap 1593 3sod—aid

(s[onuod

UMO JI3Y) SB PIAIIS

s309[qns) dnoid ouo
yIm us1sap 159y Jsod—aid

S[BW™) %16
‘s189A 1'9g oFe ueow
SeIIUOWIAP [IIM SJUIPISIY
I=u
Q[ewd) 9,/°89 ‘SIBOK
19 93e ueow ‘dog[s
yim swojqoid pey pue
190UBD [BOI30[000UAS
IO ‘Te10AI0[00 yeysoxd
9sealq 10J Aderoy)
aAnoe pojodwod
PEY oym S)npy
osT=u
dnoiS uonuaaoul
-pake[op ur s1eak 99
pue dnoi3 uonuoAIUI
-9JeIpAWIT
ur s1eak 19 o5e
uedw ‘swojqord doors
puB IOOUEBD de)se)ow
padsueApe yim syueneduy
I=u

dn-mofjo} yjuow
-XIS Je pue ‘Juaunean
-1s0d ‘aurjeseq

18 Pa3I9[[0d BIep (1D

(suru 0)

XIS SAep U0 JUSWIEaI))

dnoi3 uonuaAIul

-paKe[ap 1o (x1s

ySnoxy) 221y} sAep uo

SJuSUIIEAT)) 9)eIPIUIWT
JToyre—sdnois omy {1V

(dnoi3

[01U0d *XN[ 0OZ—0ST)

Jy31] Joopur [ensn IO

oqaderd + 1431 1yStIq

Suruwow ‘uruoje[ow
+ 4317 y311q Suruiopy
:sdnoi3 oa1y) 1Dy

9[BW™} %98
‘s1eok 98 =3k ueow
cuondnisip wyAyx
K)1AT30E—)S91 © pUE
ASBASIP S JOWIYZ[Y
UM SJUIPISIY
os=u

uonuaAIouI Y31 JYSLq
}9oMm-0M] B JO UONBUIULID)
) I9YJe SAOURQINISIP
doars uo 109530 JuounEAN

KemIoN
‘owoy Jursinu

Quo {DIT Jo uoneInp ay) 91eSnseAur O,

SooULqINISIP
dog[s pue enuowop

KemIoN ynm syuaned owoy Jursinu

‘owoy Jursinu Suowre Aderay) y31y JyStq
Quo D11 JO S109JJ0 AU} 9JeNn|eAd OJ,

sosInu

K30100u0 Aq paroAIep

‘eruwosur juajsisiod 10y

pueposs (LdD) Aderoy) [e1o1ARySq

£SI0JUQD IOOURD 9ANTUS0D USALIP

juanedino -1090301d © JO SSOUQATIORIJQ

om) guaneding

SIOPIOSTP
doars pue 100uRD pasueApR
yim syuaned pazieydsoy
ur dea[s yim uonoeysnes

PUBLIOZIIMS anoxdwr ued Aderoyy

‘Tendso  uOmEXe[oX IOUIOUM SSISSE O],

QSBASIP S JOWIAYZ[Y YIIM
syuoned pazijeuonmusur
ur uondnisip (UBIPEIIID)

K)1AT)OR—)SaI Sunjeen ul
Koeoyje saoueyua Aderoy
Y311 JyS11q 03 UruoIB[OW JO

BILIOJIED)
‘oostouel] ues
‘sowoy ursinu

om1 ‘D11

[eoTuI[o 9y} eSNSOAUL O,

O LBERISINEE |

ve T8 30 30A10]

4y T8 30 21ds

1o Te 12 xnojonQg

uonIppe Ay} J3YIRYM 383 01, ,'[E 32 Sulmo(

symsa.4 a)qporddp
42y10 puv daals aunySIN

uonyuaaLajuf

$UI02INO 12YJO pUD
aansvout daa|g

01122102
pIvp pup usisaq

21S1121ODIDYD
Jupdidnyivd puv 2)dung

uoYI0] pup aa122lqo Kpnig

Suijag

RERITEYEIEMS

(QINNILNOD) "¢ d14V],

704



(panunuod)

s[onuod M paredwod
‘UOTIUQAIUT Y} SUIMO[[OF
dogrs ur juowrorodur
JUBOYIUSIS :9AISO]
‘uroyed [0S1I0S [euwINIp )
10 Ayoruy)Ayl ueIpedIrd
Jo amseow Aydei3noe
J09JJe 10U PIP UTUOIR[IN
*9YeIUl UTUOJE[ou
owmpaq Surmof[oy
POseaIouT sem UoIssaIdxo
Quag yoopo Suruiopy ‘doors
aAnoalgns ‘Anyuenb
pue uonejuowder dodys
‘Kyirenb doos aanoalqo jo
IoyIew e ul juowoAoldur
JueoyTuSIS [PAXIA

UOTIUIAIOIUT
-3sod pasearodp

Apueoyrudis yorym andney

puE BIUWOSUI PBY QUI[oseq

e syuedronaed ISOJN :9ADISOJ

‘dnoi3 uostredwoo
‘sa doars ur juawaroxduwr
JUBOYIUSIS :9ANISOJ

‘Juounean

-1s0d syeam 9] [nun

0S POUTBWIAI PUE SYooM

Inoj Je S[oA9] Juaunjeonard

0] pauINIal Jnq ‘yusunEen

-)sod paonpar ApueoyruSis

arom uonenp deu [ej0) pue
uoneanp deu 93eIOAY PIXIA

SISATeIp
210J0q Aep oy} U0 Joom
Jod sown) 9a1y) sAInUIW

0¢—S1 10§ 1o Aqeq Paj00d

Jjo uoneorddy :(feuraIxa)

juowe[ddng —saonoeid
yieay Arejuswdrdwo)

SyIUOW 0M) JOJ SWIIPaq
Je uruoje[ow jo Swg
Juowo[ddng—soonoead

yeay Arejuowordwo))

(so1391ens Adeioy
9ANTUS0O pue ‘UOTOLNSAI
dooys ‘fonuoo snjnwmns)
19D Jo suorssas dnoi3
‘QNUIW-(OG ‘APoom QAT
1 LgD—seonoeid Apoq—pury

sAep (¢ 10J sonurIw
0€—0¢ 10J Aep 1od douo
pardjsturpe armjoundnoy
:qono ] —soonoerd

yeay Areyuswardwo)

Syoom om)
10 (00:T1-00:80 U99Mm10q)
Kep 1od simoy omy 10J
(Wd>(L—(09 JO 2dUEISIP € 1B
Xn[(0008—0009 Jo Asuajur
ST B yia xoq Jysy
1yStq) amsodxe WSy WySug

911 Jo Aypenb pue Suryoyn
JO [OAYT :SQWOINO IO
xopuy Ayend)
daorS y3mgsnig :ded[s

o

Jo Aypenb :sowoono 1oyl
*S[[90 IBd[oNUOUOUW Poo[q
Tesoydured ur [TVING pue
7ddd $uas Yo0[d 2100 oy}
Jo uorssaxdxo pue [0S1110d
wnids jo surdped [eurnip

‘(sum) Aydeidnoy :doolg

oan3ney

pue ‘ASojoyredoyoLsd

9J11 Jo Ayrenb pajerar
-[J[eaH :SQWO0oIN0 IAYI0

Lrerp

dooys pue sjuowssasse

9011} JO yord Je skep (]
10§ (sum) AydeiSnoy :deo[g

xopuy Ajireng)

doors y3mgsnig :ded[s
UonRUIULIS)
JUQUIIEAI) JO)JE SYOIM
91 pue ‘[ ‘g ‘y 1 pue
UOUIIRAI) JoYJe S[BAIOIUI
NO9M-9UO 1B ‘UOTIUIAIUL
-1s0d e ‘uonuaarauraid
je pamsesw (‘'wrd ¢ 0}
owr Sursur) pouad Aep ay)
Suunp uoneinp deu [0}
pue uonemp deu o3erone
Jo s3uner jyes Jursinu

“UOTIUSAIOUT

A} Jo pus AY) IoYJe

skep (¢ pue 210Joq

P3o9[[02 'R "sdnoid
om) ‘ugisop isod—aIg

ugIsop saInseaw
pareadar <dnoi3
quo ‘ugdisop 3sod—aig

(800¢ “'1e 32 auds)
sIsA[eue A1epuodas (1D

juownjean} Kep-O¢ Iojje
pue 210Jaq PjII[[0d
eiep {("TDH dunexonyq)
TASS 1uessaxdap
-TJUE POATOOAI

dnoi3 jonuo) 1Dy

(s[onuod
UMO 119U} S PIAIIS
s100[qns) dnoi3 auo

Tejuowuoniaug  pue (3sum) AydeiSnoy :doo[S  yim uSisop 159} Jsod—aig

Q[BUWIRJ 96¢ ‘SIeak

$G Jo o5 uespy "dnoi3

[01U0D Ul G¢

pue dnoi3 uonuoarul

ur G¢ $oseasIp [eual
a3e)s-pue yim SINPY
oL=u

oreway
%00T SIB3K $'CS
o3e uerpow ‘(sisouderp
-3s0d syjuowr
0TT—S) Iodued Isealq
O1JEISEIOUW )M USWIOA
ce=u
"o[eWwo) AIoMm
syuoned jsow {fomoq
10 ‘oyeysoid ‘sealq
Jo szowm) A[urewd ‘8¢
¢dnoi3 ared [ensn pue
€9 ‘dnoi3 uonudAIIUI
:o3e ueoN “Aderoyy
100uBOnUE pajo[dwiod
pey oym syuedronied jo
ordures 1o31e] © Juowe
uotssaidop 10 ‘Kjorxue
‘angnej pue eIruwIoSur
s syuedionreq
err=u
sIeak G/
—g[ :oSuel o3k ‘syjuowt
QaIy) uey) Iojeals
QuIn [eAIAINS pajoadxa
s uorssardop
pue ‘eruwosur ‘rown)
jueuSIBW Y)M SINPY
08=u

"Aprs | TB 39 JIOAIR
ur se uonendod sweg

O[eWo} %16

‘s1e9k 1'9Q a8k urow
SRNUOWAP IIM SIUIPISAY
1=u

9SBasIp [eual
a3e)s-pua 10j sisA[erpoway
Suraradar syuaned ur
9J11 Jo Ayrenb pue ‘Aypenb
dogrs ‘Surydr uo [10

Kqeq Jo 109JJ0 oY} SSasst O],

Aoyng, ‘syun
SISATeIpoway
juanedinQ

syuaned 1o0uLd

isea1q ur o1y Jo Ajenb

pue ‘dog[s ‘s1ojreworq

URIPEOIID UO UTUOIR[OU
JO 199JJ2 A1) sSAsse O,

epeue)
“quanedinQ

Qonoeid [ensn
ym paredwod (I-L4D)
eruwosur 10y Adeoy)
[eI0TABYQq 9ANIUS0D
Suimorjoj (uorssaidop pue
‘Kyorxue ‘on3ney ‘dogrs)
s19)sn[o woldwAs usamieq
SUOTIRIOOSSE QUIWIEXD O,

puepnoos
“quanedinQ

sjuenjed Jown) jueudipewr
ur eruwosur pue uorssaidop
U0 UONEDIPAUW [YSS Uk
eury) ‘reydsoy pue aijoundnoe aredwod oJ,

SJUSPISAI
Qwioy Jursinu Suowre

KemIoN Sunjem pue doars swnAep
‘owoy Sursinu uo Aderoy 31y yStq
Quo D11 JO $109JJ9 AU} 9Jen[eAd O,

oo T8 10 AvpeIey]

N LRE
ojeuTmouu]

¢ T2 10 Sutwar]

oc T8 30 Suoq

oc T8 10 110A10

synsa. a1qooryddn
42Yy10 pup daals auniySIN

uonUIALJU]

S2UI02INO 12Y1O pUD
aunsvaut daa)g

101192]]02
pIpp pup us1saq

D1IS14219DADYD
Jupdionavd pup a)dung

uoyvI0] pun
3unyag

2a1122lgo Kpnig

$20UA2f2Y

(QINNILNOD) ¢ ATAV],

705



(panunuod)

s[onuod uey) sSuruoyeme
APyStu 10moy ¢°G pey pue
(quI[eseq WoIJ uoroNpax
9%7€) WSIU Je yeme own)
SSQT sojnuIw 9¢ Jo oSeroAe
ue juads syuened qQv-4LIN
‘poussiom dogs  s309lgns
[onuo0d pue paroiduwr dagys
S100[qns QV-ALIN 2ADIsOq
uonIpuod [01U0d
Ay ynm paredwods porrad
dn-mof[o} yiuow-XIs oy}
1040 own dooys [e10) pue
juoeored dog[s painseswr
-ydeidnoe paroxdur
pUE SIOIABYQqQ [BUINJOOU
Jo Aouanbaiy paseardep pey
dnoi3 uonuaAIU] :9ANISO]

swoldwAs 1oyjo 10 ‘on3ney
‘eruwosur ur jusuraoxdur
JuedyIuSIs ON :2ANESON

o3e s1eak
L' uey) a1oul pasougerp
ud2q pey oym USWOoM
1oy saoueqImsip daofs
PISBAIOUI Y)IM PIJBIOOSSE
SeM UOTIUQAIUI {USWOM
pasouserp AJuadar arow
Suowre doo[s uo 109130
JuedyIugIs ON :2ANESON

K3orens yoeo

JO osn 10)je A[ojerpourur
poonpar sem s3uner ut
KJLIOADS INQ ‘UOTIUIAIUIL

'Syoom
XIS SUIMO[[O] Y} JOAO
SUOISSaS AP[ooMmIq 91y}
Je paojiuowr jusuodwod
JUQUIIBAT} YOBD (SUOISSIS
juou)eAI) AP[OoM Iy,
“(Sunyem Arep) Kiranoe
[eo1sAyd pue ‘(uorjeuriojur
/uoneonpa) audA3AY
dooys ‘(311 swnAep
PISEAIOUT) [EJUSWUOIIAUF

— Juouodwoon
uerd dog[s pazifenpiarput
ue juowdrduwr
01 moy pue swajqoxd
daars 01 seyoeoadde
[eo13ojooeurreyduou jo
s3ururen) uoneonpd dog[s
UOISSS-IN0J B POAIOIAI
SIoAISaIRD) (UOT)BULIOJU]

Juoneonpg—oudl3Ay doo[S

0qaoe[d paaredar dnoid
[onuod o[mym dog[s a10§oq
INOY QUO UTUOJB[dW FW ()7
Juowajddng—soonoead
ey Arejuowordwo)

quoyd Aq paIoAI[ap
[BAIIUT YooM-22I1) B
UTIM SUOISSIS ANUIW-()
1noJ ‘Aderayy aarssardxg
:seonoead Apoq—pury

$9S1019%9 A193RWI

Arerp dogys Afrep pue xopup
Anrend) doors ySmgsnig
ynm suodai-Jjos 10A13918)
's3o1 doors Arep pue
‘Qreos ssourdogS yuomdyg
‘(sum) Aydeidnoy :doog

UOTIUOAIONUT
I0)Je syjuoul XIs
pue om) Je pue dul[aseq
e Pajoo[[od vle (1DY

s1o1A®Yaq 2ANdNISIp

pue ‘uorssaxdop ‘ssourdaars

QuinAep JudpIsaI jo syrodax
IOATI30IE)) 1SQWO00IN0 IAYI0)

I9A13o180 AQ UQAIS

9reos ssaurdos[s yromdyg
pue (asum) Aydeidnoy :doolg

dn-mo[[o} yjuow-xis

Je pue quaunean-jsod
JUOW-QUO “QuI[aseq
18 P9[0 el LDV

S Jo
Anenb ‘on3nej :sowoono
IOUIO “ooMm [ord JO pud
Q) Je 31 pajerdwod syuened
‘omy ared ug “(L] pue Q1 ‘L
‘1 sAep) porrad jusunean
[oed Jo pud pue Jumuuigoq
a1k (TVd-S10-010
DLY07) wan-GT :dea[g

Uruoje[ow
9y 01 urnunuod
asoy) jo dn-mofjoj
aanoadsoxd pue 1D

y1oddns Teuonjowrs
paardorad pue ‘swoydwAks
onjewos aAanesou
‘s)yInoy) aArsnIul UOTUIAIIUI
paje[aI-190ued ‘swojdwhs 0JuI SYooMm INOJ
9ATSSa1do(] :SOWOMNO IAYI() O3 9AIY) pue JuIfaseq Je
xapuy Ajend) Pa399[[0d el ‘sdnoid
dog[S y3ingsnig :ded[s om} ‘Apmys Jsod—a1g

"UOTIURAIUT
3sod A[ojerpowruur
Suner woydwAg

swoldwAs poje[aI-1a0ued "UOTIUQAIIUI Yoom

[onuod
61 =U pue UOTIUIAIOIUT
LT=u "aym pue
orew Apueurwopard
(SIBK €6—€9 JO a3uel
o3e juoned ‘s1oarSored
A[rurey Iroy) pue
9sBasI(] S JOWIYZ[Y
s syuaned Juromp

-Ayunuwo)) [¢=u

SIOAISOIRD JJBIs

L€ pue sooueqImsIp

doors pue enuowop
PIGIOWOD )IM SJUIPISIY
Ly=u

orewry

%1 L ‘sTedk g9 jo a3e

UBOWI ‘S)0oM AL [[B

payordwos g1 ‘dnoi3

[onuod /7 =u pue

dnoi3 juownyeon ¢g=u

‘ongnyej payodar pue

(s1oyio pue ‘NAD ‘1D

9seaIq ‘3uny) Ieoued
Al 25818 iA s)npy

0S=u JIUN 9Ied dANRI[[ed

sIeak ¢'¢ JO uedw e I10jJ

SISEISeIOW YIIM SUTAI]
pue ‘Apnjs a10Joq
s1eak '/ JO uBAW

® pasouSeIp ‘uswom

AIYM Jued1d udASS

-KyS1g “100Ued JSBAIq
Al 2581S UM uowop
wo=u

uerseone))

%96 ‘UdWOM

%68 *Adezayjorper

10 Aderoyyowoyo

SurAraoa1

190UBD [BOIS0[00UAT

10 ‘9)eys01d ‘Fung

SIOAIZAIRD
Aqruey oy grim
Qwoy Je JurAl sjuaned
enuawop ur dogs aaoxduir
pInod ([av-d.LINI
9seasI(] S JOWIAYZ[Y IO
uoneonpy pue JUSWBAL],
BIUWOSU] dWIYSIN)
werdoxd uoneonpe
dagrs aarsuayardwod
B ISUIOUYM SJEN[RAS O, . 'Te 19 ALNDIW
ored [ensn
s paredwod weidoxd
siy) Jo Kovoyje aAne[al
9y} SUIUTWLIRNIP BHUIWIP
)M SJUSPISAT dWOY A[Twef
jnpe ur doofs Suraoxdur
uoj3uryse p\ 10y weiold uoneonpg
‘owoy Aqrwej doors ® Sunuowordwr jo
INPY ‘ADLT  AN[IqIseay oy a1eSnsaAul of, . '[e 19 ALNDIN

uo)3uIySe A\
QWoOH

IOJUBD PIOUBADE 1M
syuaned ur swoydwAs 1ayjo
pue oangney uo uruole[ow

JO 10930 oy} 93eSNSIAUT O],
SISOUSeIp ONeISLIoW AOUIS
owiny Jo Joddns eroos
paareo1ad jo uonouny
© Se POLIEA UOTJUQAIUI
Y} JO $109JJ IoYIOYM
QUIULIR)AP 0} pue sjuened
190UBD JSBAIq O1RISLIoW
JO TeLn pa[[onuod
PoZIuopuer € ur Sunum
JA1ssa1dxa A[[euonow

JO $100JJ0 oy} 1593 O],

Syrewuaq
‘uarjedino pue
6.(S102) pun

savISg

pau) ‘owoy v T8 10 M0

sjuoned 100ULd
PIdUBApE JO 0UBGINISIP

S9IeIS paNuN dogrs pue ‘on3nej ‘ured

Jo puo oy Je swoldwAs pue ‘uonoRISIP ‘UOIIEXE[T uounuod ¢ pue ‘ondnej -om) Suump swoydwAs ‘[€30910[00 (oTjE)SEIoW JSOMPIN JI0J UOTJUSAIIUT [RIOTABYDq
107)0 J0 swajqoid Surssedwoous juourjean ‘ureq :SQWOOINO IOY})  PUB 9SN UOTJUIAIUL 10 JUQIINOA) £SOTUIO AnIUS0d PI[[ONU0d
daars ur suononpax [eI01ABYQq ANIUSOD) xapuy Kiend) Jo 307 "dnoi3 paduBApE M S)NPY K3ojoouo -juaned e Jo Aoeoyje [eniur op T8 30
JueOYIUTIS ON :[eNNON :soonoeld Apog—pury doo[s y3ingsnig :doojS  ouo ‘udisop 1593 Jsod—aig Lg=Uu juonedinQ pue A)qiqIsesj ay) 1593 o, WOo0qayomy|
symsaa a)qnoryddp UOUIALIIUT $aUI0IINO 42YJ0 pUD 101122]]00 21S1121ODIDYD uouPIO| pun aanoalgo Kpmg $20U2.12[2Y

Aay10 puv daals aunySIN

auanspaut daajg pip pup udisaq

Jupdidnyavd pup ajdung

Suag

(QEANILNOD) "¢ d14V],

706



(panuiuod)

‘Suruonouny

eo1sAyd paaoxdur

pue swoldwAs paje[ar
-IOJUBD PIONPAI M
pajeroosse Apjueoyrugis
sem uonuaAIU] ‘swajqoid

daars ur saSueyd oN :oAnE3oN

paaoxdur Apueoygrugis
dog[s  s1oa13a180
ySnoye syuened 1oy

doars ur saSueyd oN :eane3oN

wresgoxd

ared-oantoddns ojqeidoooe
pue ‘aJes ‘9[qIseay

tdoors ur yuowoaoxdur

JUBOYTUSISUON] :9ATIISOJ

‘dn-mojjoj

IUOWI-XIS J& SIOUQIIIIP
oN ‘sdnoi3 oy) Suowre
daars juoned jo syrodax
IOAISAIRD UT SOJUIRJJIP
ON “AreAnoadsar

yStu 1od soynuIW IoMIJ
8°6¢ PUB ‘0°6E ‘1°€E Yeme
arom sdnoi3 uoneurquod
pue 31| ‘Furyfeam oy ur
sjuaned ‘dnoi3 [onuoo oy
ym paredwod owry ayem
[©10) painseaw-ydeI3noe ur
suoronpal ureyed Jefruars
parensuowap sdnoig
JUQWIEAI) 2IY) Y} JO

yoea ur juedronreq :9ANISOJ

‘pourdd Kep-Q] ® 19A0
SOWIOY 1Y} UT SJUSWUSISSe
Sunum anurw

-0g Inoj payordwos sdnoid
yog :Aderoy) aarssardxg

— soonoerd Apog—pury

uone)Ipaw

pue ‘uonezisioud

yrea1q ‘uonexeor doap
/se1msod ‘UOT)BZIUOIYOUAS
jeaIq YPIm Suruasoo|
jurof :syuouodwod urew
Inoj jo pasisuod weidord
UL ‘(Aderayjorper

JO SY99M XIS 0} 9Al

Ay} JO 9SINOD A} IOAO OB
soJnuIU ()9 JO SUOISSAS
AD[oom 231y} 0) 0Mm3)
©S0X BPUBUBYOAIA PIseq
-s9[dnoo Jo suorssas G|

0} dn popuaype syuedioneq

830 x—soonoeld Apog—purjy

*9[NPaYDS JUdUEI)
Adexayjorper s juened
(OB JO 9SIN0D JY} IOAO
PAIOAI[OP SeM UOTJUIAISIUT
UoISSas-G| Ay,
'SSQUP2}OAUUOD [BUOTIOWD
pue ‘suonezifensia

papIng ‘sjuswoAowr

opuas ‘sesroroxe Juryealq
uo pasndoj jey) e304
uejoqr], peseq-so[dnod

JO SUOISSAs Ayoom

901y} 10 OM] PIPUNY

1280 X —soonoeid Apoq—purjy

‘dnoi3 [onuod

1o (QV-H.LIN) uoneonps
dagrs papin3 pue y3iy
‘unj[em JO UONBUIQUIOD
® 10 ‘31| ‘Sunjem)
SJuQUIIEAI) QATIOC QI JO
Quo 0} paudisse Awopuel
sjueneq "UOT)BUIqUIOD

e pue ‘(Sunyem) AjAnoe
TesrsAyd ‘(arnsodxa Jysiy
PISBAIOUT) [RJUSWUOIAUF

Juauodwoonniy

Koeoyjo

UONIUIAIONUT JO WISTUBYIIUI

Surkropun [enusjod

® AJJUSPI pUB BWOUIDIED

[199 [euar yIm sjuaned

I0J UOTIUQAIUI Sunum

sojelg QA1ssa1dX9 UE Jo sjgousq
palu) ‘owoH oJI-Jo-Afenb oy eurwexs o,

S1Y3noy) dAISNIUT
pue ‘911 Jo Ayrenb ‘onSney UONUAIIUIL )
‘uorssardo( :sow0oINO 1Y)  IAJe SYIUOW ()] pue ‘4
xopuy Krend) ‘] pue aurfeseq je [rew
doorS y3ingsnig :dod[S  Aq pa3ddqoo B ‘{IDY

q[eway 914 ‘8S jo oSe

ued (Al 95818 %87)
BWOUIOIED [[Q0 [BUI

Al 01 T 3318 yim s)npy

LLz=u o T8 19 AIQITA

SSQUASO[O
[euonje[ar pue ‘Ayenjuids
Q)11 Jo Ayrenb [eroao
‘ssomsip [eo13ooyoAsd

‘on3ne :SOWodN0 1Y
xopuy Aireng)

doars y3mgsnig :ded[s

o[ewdy 969 “1eak ¢/ Jo
a8k ueow (SI0AISAIRD
Aqrurey 1oy pue (90L)
9011} oSe)s padueApe
Surpnyour ‘aseasip un|
[[99-[[BWIS JIM S}NPY SBX], ‘UOISNOH
orurpo Juaneding

"UOT)USAIOIUT
ay) Suimor[oj pue
QUIAsEq JB PIssasse
sowodnQ "dnoid

Quo ‘uS1sap 1593 Jsod—aid 6=u

UOTJUQAIOIUT
304 paseq-oidnoo e
Jo Koeoyje Areurwroxd pue

ANIqQIseay oy ySIQeIsd oL [e 1 Ama[IN

SIOAIZAIRD

A[rurey J1oy) pue

Kdeoyjorpel Jo syoom

QATJ JSBI JB JATIIAI

0] 1M oym ‘(9%0L)

o011} o5e)s pasueApE

Surpnpour ‘aseasip uny
[[90-[[eWS IIm SJudned SBXQ], ‘UOISNOY

ol=u :omwIp waneding

Sureq-[fom
remyuds pue ‘o311 Jo Ajjenb
PAe[I-I[eAY ‘ondney
K)oTXUY :SOWI0IN0 IO
xapuy Arend)
doo[s ySmqgsnig :dears

Adeoyjorper jo yoom

Jse[ oY) Suunp pue

QUI[aseq 1B PIssasse

sowoonQ ‘dnoid
Quo “1s9} 3s0d—a1g

UOTJUQAIAUT
Apoq—purwr J1peAp ©
Jo Koeoyje Areurwraxd pue
Arrqiseay oyy ystqeisa o1, e 10 Amqpun

‘PO s1eak

08 punole pue ‘Q[ewdy

‘mym Apsowr a1om

syuedionred ‘S19AISoIRD

Quoy-ur Iy}

pue s1opiosip doa[s pue

ASBISIP S JOWIAYZ[Y

M s)npe Jurpisax
-Qunwwo)) gey=u

KI0)UQAU] SIOPIOSI]
daors ayy uo Kypenb dogys
juaned jo sSuner 10A13aIed
pue Jwn ayem [)0)

Jo (sum) Aydeidnoy :doorg

(uoneonpa

doars pue ySi ‘Sunyem)

UOTIUSAIIUI UOHRUIqUIOD

uoISuIySe A\ ® pue ‘armsodxo Y1
QWOH  “Bupy[EM JO SI031J2 Y3 183 0, ,4[E 33 ALDON

(Jonuod
QUO ‘UOTJUIAIAUI
Qa1yy) sdnoi3 moj (1Y

synsa. a1qooryddn

42Yy10 pup daals auniySIN

uonUIALJU]

S2UI02INO 12Y1O pUD
aunsvaut daa)g

101192]]02
pIpp pup us1saq

D1IS14219DADYD
Jupdionavd pup a)dung

uoyvI0] pun
3unyag

2a1122lgo Kpnig $20UA2f2Y

(QINNILNOD) ¢ ATAV],

707



(panunuod)

91qeidodoe pue
9yes puno, ‘Jueoyrusis jou
1nq uonuaAIUI 193ye dod[s

ur Juowsolduw] :oAnESON

A[uo oFessew

puey yim paredwod
dnoi3 oSessew ewore
Ay ur dogs poaoxduur

PIEMO) PULI) SATNISOJ

aun Jey) J9A0 $a109s ured
pue uorssaidop ur sasearout
y)m pajerodosse A[3uons
Sem pue SQI0dS SSAIS

911 pue ‘ured ‘uorssardop
qurjeseq Aq pajorpaid

SeM [OTUM ‘SYJUOT

T 19A0 SOOUBRQINISIP

daors jo Juruasiom

punoj sisAreue siy)

pue sansst doo[s oonpai jou

pIp Apmys Arewitig :oATIRSON

Kydeignoe

puE SUOIBAIISQO
[eIOIABYQq UO PIseq

dog[s awmAep ur aseardop
jueoyrusts ‘dods awmysu
Jo samseaw orydeidnoe
ay) jo Aue ur so3ueyd

JuedYIU3IS ON :9ATNBION

dn-morjojy

[IUOW-0M] JB QATIOAJO

9q 0) panunuod SurdpLq
Apog—purui pue uone}Ipaw
‘Tonuod yym paredwo)
‘Jonuod AuA3Ay dogrs

10§ T1°C1 pue ‘uoneypaw
ssaujnypuIw 10j OL'81
‘Surdpuq Apoq—purw 67°¢g
Jo sa100s dog[s pajrodax
-J[os ur sjuowoAoxdur
UBOW [JIM ‘UOTIUQAIOUT
oy Surmorjoy dogys
paaoidwir pajensuowop

sdnoi3 [y :eAnIsoq

dnoi13 1o1e ur
UONUIAIUI Y} SUIMO[[oF
SOW09IN0 I9Y10 Jo dog[s

ur juowaroldwir oN :oATIRION

UONeZI[eNsIA WJSAS
unwiwir pue ‘Ioyoue ue jo
uone[[eIsul ‘UOIIBZI[EeNnsIA
‘sisoudAy-J1os

Surpnpour ‘AderoyjoudAy jo
SUOISSOS INO, UOTJEXB[Y

—oonoeld Apog—pury pue (sum) Aydeidnoy :dedls

Aderoyjewore
pue afessewr pueH
‘[rews + yono]—soonoeid

yieey Arejuowardwo))

(Jonuod

wojdwAs Suraoxdwr pue
“10ddns [eroos Jursearour
‘SUOTIOW PATR[aI
-9SBISIp JO Juowedeurw
pue uorssaIdxa ‘SuIaouod
[BNUSISTXD) S[ELI)eW
[euonieonpa pue Aderoyy
dnoiS Apjeem jo reak
auQ :Aderay) aarssardxg

—soonoeld Apoq—purjy

(unnoI ewnpaq JuSISU0d
pue Kep Suump paq

Jo no doay) suar3Ay doolg
pue ‘(Aep ay) SuLnp paq
JO N0) A)anoe [edISAyq
‘(Quowejeqe dstou pue ‘wrd
g 01 G woij amsodxs 31|
PseaIou]) [eIUSIUOIIAUL

—jusuodwoonnin

SYOOM QATINOJSUOD

Q0I) JOJ YoM B Q0UO
‘SUOTSSAS INOY-0M] I}
UI POIOAT[OP SUOTIUQAIONUT
Iy "(uoneonpa

Quar3Ay dogrs) jonuoo
aAnoR Uk Y)m pareduwod
(But3priq Apog—puru)
Kderoy], [e1oiaeyeg
aAnmso) pue (uoneypow
SSQU[NJPUI) UOTIBIIPIN

—soonoeld Apoq—purjy

"MO[[o¥

yoreasar A3ojoyoAsd
paseq-ouoyd Aq
pardwoid $)oom UQAQS 0}
INOJ IOAO SUOISSIS SUNLIM
Paseq-owoy AnuIl-(g
1oy :Aderoy) aarssardxyg

—soonoeld Apoq—purjy

"UOTIUIAIUI

Suimoroy pue

Joud syySmu oAy 10

swoydwAs A[snonunuod papIoox

pue ‘uorssaxdap ‘Ajorxuy Aydei3noy ‘suorssos
:sowodino 1yl AderoyyoudAy jse pue

oreog uredieyq pUO02as oY) ‘ouraseq
-1I9pAuUS pue UBIIDA je skoamg -dnoi3

sjuoned areo

aanerred ur aoueqINISIp
doag[s jo juowadeuewt
ay ur Aderayroud£y

Qewd 9/ ‘s1AL ()9
Jo oSe ueIpauwr ‘190UBD
ynm syuaned oordsoyq

pue3ug {(speq
§7) un a1ed

quo ‘u3Isap 19 3sod—a1g [1=u oAnered o01dsOH JO SSOUAATIONYID ) SSASSE O, . '[€ 12 EIONse[d
syuaned
Jrewoy Qordsoy pazieydsoy

on3ne; :sewooIno IYI0
oreog uredieyq

Suowre oFessew puey
'SA oZessew puey euwoIe

%1t ‘sreak 69-0S

Pa3091109 e “(sdnoid a3e 95¢¢ ‘syuaned dordsoy

-10pAug pue ueldA :dod[S om)) uSisap 359y Jsod—aid oc=u dordsoy Jo s309339 oy aredwod o], o T8 30 YIed
‘syuow
Tl pue ‘g ‘p 19e pue
QUIaseq e PAJOA[0d
ssans el swoydwAs uo uonuaAIul Adexayy 9oUBQINISIP
911 pue ‘ured ‘uvorssardoq Kdexay) dnois jo 309330 dnoi3 e ur pejedronred daars 031 uonerer ur Aderoyy
1SOWOJINO JY)O) MIIAINUL oy) ururwex? el oYM JOdUED JsBAIq dnoi3 ur uonedronted
BIUWOSU] PaInjonns UONUIAIUI A3Ie[ © JO oNe)SEIOU JIM USUIOAN soeIS pue ‘ssamns oJi|

Jo uorsIoa wAI-XI§ :doo[S  sisAeur A1epuodes IOV
UOTUQAIUT
) Surmoy[oy
pue ‘eseyd uonuoAIdIUL
-9JeIpatuwI
Surmp ‘sjuowIssasse
aurpaseq Je Pajod[od
elR( (UONUIAIUI

¢6=u paun Jueneding ‘ured ‘uorssaidop QuIwexd 0, T 19 yso[ed

(sP2q 0¥T—96)
sowioy Suisinu ueqin
JYSTo WOIJ QJUEISISSE

moyim eam 01 Afiqe

A[wopuer uasoyd
sjuedroned Gy Jo dnoi3qns
e ur AyderSouwosAjod

pue sjuedroned e JOAOSSOID U} INOYIIM SJUPISAY  BISI0AD) ‘Qwoy sjuened owoy Sursinu cTe 1
ur (sum) Ayderdnoy :doo[s JUN-193sn[0) 1.DY 091 =u SursinN DL ur dears awmy3iu saoxdwr o, Iopue[snQ
"9SBASIp OneIseIow
Surpnyour ‘1eoued
1SBAIq JIM SO[RWISY
Aym ApIsojy ‘sdnoi3 (1onuoo)
109)Je pue ‘Suruonouny juouean} 0) paugisse uoneonpe duaISAY
[euonow? ‘uorssedwod A[wopuel ‘9oueqIn)sip dogrs yim paredwod
-J[9S ‘ssounjpuru dag[s pejrodai-jios se ‘swojdwks prqrowod
‘uorssaidop ‘ssans ‘Suroq dn-morjo} yjuow-om} juedyIusIs A[[eorur[o pue 2oueqInisip dos[s uo
-[[oM/3JI] 1SaWO00IN0 Y10 8 pue ‘UOTJUSAIIUI QARY pUE JUSWEAT] (uone)IpaW SSaUNJpuTLL
(y10dox -3sod ‘aurjaseq je paje[dwod aaey yein pue Suidpuq Apog—purur)
-J19s) oreas doo[s Apms Pa3091109 BB "sdnoid oyM IJUBD )M S)NPY  19juad joddns SuonuaAIdUI Apog—puru 0s(€100)
sowooInQ [eoIpdIN :ded[s  Torrered wire-oaryy ‘DY Gg=u I100uEd Juaneding 0m) JO SI109JJ0 A} AJeN[EAd O, BINWEYEN
uelseone))

Surag-1om [eor3ojoyoAsd
pue ‘Sureq-[[om [eNU)SIXD UOTUSAIONUT oY)
‘andne,] :SoWooNo IYIQ  JUIMO[[0] SYm JyS1e
xapuy Liend) pUR QUI[3seq 1B [reul
dog[S y3ngsnig :deslSs  Aq pa1o9[oo eleq ‘{IDY

%18 ‘S1BAA 6G
Jo oSe uBopy "SSenSIp

pue 13dued jsealq
onejiselowW Yirm UaWop
98=u

Kyenb dogys pue Sureq
-[[oM uo unum aAIssardxo
JO 1991J2 AU} QUIULIAIP O],

REN N

panup) woy o 18 19 JOUSON

symsa.4 2)qporddp

42y10 pup daa)s aungySIN

uonuaaLajuy

$UI02INO L2YJO pUD
aansvout daa|g

101122102
pIpp pup uSisaq

21JS1121ODIDYD
Jundidnipd pup 2)dung

u01NI0] pun
Suijag

aa1122lqo Kpnig $20UU2f2Y

(AINNILNOD) "¢ 414V ],

708



(panuiuod)

‘agessew Jo $109JJ9
[e1ooUaq oY) 9SBAIOUT
J0U PIp IO [BIIUISSI
IOpUAAR] JO UONIppE
ay) 1nq ‘(Aderoyjewore
/oSessew pue oFessewr)
sdnoi3 uonuoAIuI
yjoq ur Apueoyrugis
paaoxdur doafs ‘sjonuod
s paredwo)) :0ANRISOg
[9A9] 9ANTUS0D
Kq paurea ssourdoors
qumnAep doas jo junowre
Ise9[ oy Ym 31| Sutuard
pue JySI| pIEpue)s SearoyMm
‘doors owmySTu ur asearour
[[eWs B YJIm Pajeroosse
1om Y31y Kep-1e
pue S| SUTWIOJA :9AIISO]

'sdnoi3 uonuoAIdIUL
0M] 9} U2IMIaq
SOWO9INO UI SIOUIIFJIP
JUBOYIUSIS OU QI9M IdY],
‘[onu0d 2y} Yim pareduwiod
juowdaoxdwr Jueoyrusis
® pajensuowap sdnoi3d
JUSUIEDI) OY) ‘TOAIMOH
‘A310u0 owmnAep pue
‘Kyrrenb doors ‘eoueqinmisip
daars ur juowoaoxduwr
pamoys sdnoi3

[[e ‘O I0AQ) :9ANISOd

UOTJUAAIIUL
-1s0d swoydwAs
BIUWIOSUT PONPIY :9ANISO]

sdnoi3
U9M)Iq SOOUAIRJJIP
JuROYIUSIS ON :9ATIESON

'S)[0oMm InoJ J0J A[yoom

93essew yoeq AnuIw

-0€ ® Y3noIy) [10 [enuasso

I9pudAR] PaAIddal dnoid

QUO puUE JOLLIED [10 1IUT Ue

PaAIR021 [T :Aderoyjewore

pue (a3esseuwr) yonoy

uoneurquIo)—saonoerd
yreay Arejuowordwo)

JyST pIepue)s WNWTUT

pue Y351 1ySLq Kep

-11e w31 WySuq Suruoas

“y31[ ySuq Jururow

:SUONIPUOS INOJ Jopun

seare Aj1Anoe pue Juruip

ur 31y are[3-mof ysuq

WRIqUIY Y31 swnAep
POSBAIOU[—[RIUSWUUOIAUF

Sururen orua3oine 19Y)0

oY) pue UOTJEXE[AI [osnu

aarssaidord Sursooyo

QUO 1M UONINISUT

QuaI3Ay doofs/uonexerar

INOY-] 99IY} PIATIIAI

sdnoi3 uonuoAIuI

om], ‘uonelIfiqeyar

pIepue)s POAIIOAX

ITe ‘Ae)s Yoom-Inoj

0] -921y) JAAQ :(uonexe[ar)

donoeid Apog—pury

pue (uoneonpa) duaISAy
doojs— juouodwoonniy

‘uonemIs
oy} pIemo} opmnie
onsyeal jnq onstundo
ue dojoaap 01 seynurw
06-09 JO suorssas Apjoam
WS Mis A[enpraIpur
PoIONPUOd SeM
Kderoy) oanmuso) :Aderoy
[eIOIARYQQ 9ADIUT0D
—saonoeld Apoq—purjy

SUOISSAS ()7 JO [©10)
© I10J Yoom 1oed Aeplij
y3noiy) Aepuojy ‘ounf
pue ABJA UI Syoom InoJ

Joj SuruIow ) UT sSNNWNS

YSI] oY) paAIedar sdnoid

oqooe[d pue juounean

wog Y31 dwniep
PSBAIOU[—[BIUSWUOIIAUF

swojdwAs

pue ‘uorssardop ‘Ajorxue
‘ured :$oWONO0 1Y

-9reos dogrs uradey
-19pAug pue uern A :dod[s

‘dogjse 10 ‘AsmoIp

919re se ‘quedronted

[oBd JO SUOTJBAIISQO

NUIW-3UO PIINQLISIP

A[wopuel g4 yim AJIAnoR

qumnAep Suump pue ysu
je (sum) Aydeidnoy :doolg

o1 jo Apenb
IQOUED) 1SAWO0NO IO
A31ou0
awmAep Jo 9[eds [euonippe
PIM (UOTSIOA UBULIOD)
-1 OSd) xopuy Anfend)
doaors y3mgsnig :des[s

saInseaw
[es130o[ounwW] [BIAS
pue ‘SIOIARYSQ Yl[eay ‘9JI[
Jo Arenb ‘on3ney ‘Ajorxue
‘uorssaido :sowooNo 1YIQ
Xopujp
K1oA9g eruwosuy :dod[g

9Je)s poow pue ‘uorssardop
‘uonIugo)) :$aUW0NNO 1Y
Jreos
ssourdoo[S yromdy :des[s

SJUSWISSISSE

ured Apjeom pue

‘a8essew Ise[ oYy Ioyge

YooM € pue ouraseq je

PA109[[09 eIR(T *([0ONU0D

QUO pUE UOTJUIAIIUT
om)) sdnoi3 samp ‘1D

(UOTJUIAIUI TOAOSSOID
NUN-IASN) 1.0Y

‘JuouIjeaI) 19)je
SYJUOW XIS pUB SYoom
XIS 78 pUR UONEBI[Iqeyal
JO puo pue Ie)s
Je :SoWT) INOJ PaJoA[0d
BIR(] "(SUOTJUSAIUL
om)) sdnoi3

a1y ‘udisop Isod—aig

Juaunean-jsod
SYIuUOW XIS pue Iy}
Je pue Juowean) Ioje
A[oyerpawrwut ‘ourjaseq
18 UON[[0d BIR(T ‘IDY

SIOPIOSIP

2An1ug0d 10 ‘daors

‘poout jo swoydwAs 10

sisouSeIp jo sso[pregol

‘SJUAPISAI [[e JO

[e1n) pa[jonuod-oqaderd
‘pulq-a[quoq - LOY

“oreway
9,9/ ‘s1eak ¢/ jo a3e
UBIPSJA “(190UEBD ISBAIq
YIIM 959¢) 190URd

PodUBApE IM SjUSnR]

N.VH:

K)1[108] QIBD [RNUSPISAI
oyroads-erjuawiap

e pue AIoej
omeryoAsd e woiy
PINIOAT BIIUSWOP

s sympe I9p[o

99=u

“IOJUBD ISBAIq
M UOWIOM 9IOM
SO “(L'T1/9°LS =98¢
ueow ([, =1u)
Sururen ouo3oine
10 “(¢/6/T09=98e S
Jueaw ‘08 =u) dnoid
UoIjeXe[I 9[osnul
aarssarsord {601
/9°LS =08 (s/ueow
g/ =u) [onuod :sdnoi3
oo1y) ur syuened oruro

uoneIIqeyal JIduB)

6Cc=U

uerseone))

%001 ‘sdnoi3

(s1eak /16 Jo a3e

UuBdW Q[ =u) [01UOD

IsIpIeMm 10 (sI1eak G'IG

Jo oe ueow {7 =1u)

JuoUIEaI} 0} paugisse

K[wopuel 1a0ued

1sB2Iq OnElseIou
IIM USWOM UBIPEURD)

hﬂ”:

(oTewIoy

%bLL ‘7’98 =958

ueow) ¢|=u

dnoi3 jonuoo ‘(sreway

%¢S ‘¢'yg =93¢

ueow) G| =u dnoid

JUAUIILAI] {RNUSWAP

Ia Jrey noqe
‘K)1[1o€) Q1B JO SIUAPISAY
8c=u

I00UBD PISUBADPR
yim syuened ur Kyrenb
dagrs uo pue swoydwAs

[eo13ojoyoAsd pue
[eo1sAyd uo ouofe o3essew
pue afessew Aderoyjewore

JO $9SIN0Y Yoom-Inoj
JO $109139 oy} aredwod oJ,

pue[Sug

‘seydsoy

ur sjun ored
aanerred aordsoyq

BIUAWOP YIIm suostod

JO SwPAYL UBIPRIIId

pue suroped Jurdogrs
oaoxdwr [[Im SONI[IOR] 918D

uo3a1Q ua)-3uof Jo seare orqnd

pue BUI[OIRD) ur Y31 JudIquIE AYISUIUI
YUON ‘dDIT  -YSIy IoyIoym QUIULIAIP O],

o511 jo Arpenb

pue dod[s uo uoneonpa

anbruyo?) jonuod

snnums pue ‘sonbruyoe)

aAnmugod ‘ouar3Ay doors

PIm sonbruyod) uonexerar

Auewron Sururquioo surergord

Lorurpo juowageuew doors

uone)Iqeyal [es13ojoyoAsd fepowrnnu
Iooued Juanedu] 0M] JO $1O9JJ0 Y} SUIWIEXD O,

swojdwAs
IoUj0 pue Juruonouny
QUNWIWI U0 199JJ9
S,JUQUIIEAI) AU} SB [[oM
Se ‘1o0uEd JSealq JNeISeIow
im uowom ur uorssardop
10§ AdeIoy) [eloraeyeq
QANIUZ0D [enpIAIpUT

Jo KoeoyJe o) Ssesse O,

epeue)) OmUIo
190ued JuenedinQ

A)108] Q180 WIAY-FUO]

e ul sioruas jo uone[ndod

P91O9[OSUOU ‘[eIoudd

B Ul SUWIAYT URIPROIID

pue ‘doays ‘uorssardop

‘uonmugod uo Aderay Y31
JO $109JJ9 AU} 93eSNSAAUT O,

eIUBA[ASUUDJ
AL

oc T8 19 Uapos

o T8 32 dueo[g

oc TE 10 J1ouIS

2 T8 19 pIeAES

¢ T 10 1okoy

synsa. a1qooryddn
42Yy10 pup daals auniySIN

uonUIALJU]

S2UI02INO 12Y1O pUD
aunsvaut daa)g

101192]]02
pIpp pup us1saq

D1IS14219DADYD
Jupdionavd pup a)dung

uoyvI0] pun
3unyag

2a1122lgo Kpnig

$20UA2f2Y

(QINNILNOD) ¢ ATAV],

709



(panunuod)

‘(dnoi3

[onuos oy pue dnoid
weys ay) 1o dnoi3 weys
oy pue dnoi3 amssaordnoe
oY) Ul 9SO} U2IMIOq
SQOUQIOJJIP OU 9IoM 1Y)
‘19A9moY ‘dnoid jonuod
oy yym paredwod syrodax
dogrs ur juowooiduur
1918013 Apjueoyrudis e pey

dnoi3 amssaidnoy :oAnIsog

"oJi1 jo_Ayenb

paaoxdur pue ured A[ipoq
PoONpaI YIIM PIJEIOoSSe
sem Aypenb dogys
POOUBYUD ‘PISIOIOXND 1By}
asoy JO “oy1 Jo Afenb
JO uoIsuawIp Y)[edy
[ejuow ay) pue KAyenb
doors ur syuowroroxdur
juedyusis pojrodar

dnoi3 uonuoAIo] :9ANISOJ  YOIM-1YSIo :KJIANOR [BIISAYJ

*S|ONU0D

ueyy Aderayjowaydo

IXIS 1o [euy ayp Je Aienb
dooys 1em0q Apueoyrusis
Pey S[I0 [eNUISSD M
amssaidnoe paATadAI oYM
9SOY [, "S[ONU0D JY} uey)
uoIssas pary) ay) Je Ayenb
doars 1om309q Apueoyrusis
pey ainssaxdnoe

puE S[I0 [eNUISSI

m aInssardnoe poAredar

oym sjuaned 9ANISOd

JuowoAoIduwr 3s9)eaId

AU} PIMOYS JUI[aseq

e ooueuoyrad js10m Ay}
pamoys oym asoy, ‘dears
paqInisip Jurpnjout
‘swoydwAs jo ‘ouraseq

01 9ATIE[aI ‘K)JIIOAQS

ur soseaI09p JUBdYIUSIS
pajensuowdp wergord
SouBULIUTRW JUOW-XIS )

SuIMo[[0] SINSAY :PANISO]

"J99J pue ‘spuey ‘sIed oY)
uo udsoyd M sjutodnoe
QUL "SYO9M INOJ I0J Yoom

® SOWN 931} 93essew
(fonuod) aissaidnoe ou 1o
(uonuaaIdur) ainssaxdnoy
:yono— soonoeid

yeay Areyuswdrdwo) Aypenb doors ySingsnig :doo[s

weidoxd Sunjem

punodwod 10 [enuassd
%G © PaAIdal dnoid

QuQ "ewoy je A[rep 90uo
amssardnoe pale)siurpe
-J1os syuedronaed uay,
*AorINOOR PAULIGUOD VY B
UYL, "JOOqpUEY B PIATIII
pue a1nssaxdnoe 1o)surwpe
-J[es 0} moy 1ysne) o
syuedronred Adexoyowayd
Suun( :Aderoyjewore

pue (oZessewr) yonoy
uoneuIquo)—saonoerd

yieay Areyuswdrdwo)

QouBUIIUTRW
yuow-xis snjd suorssas
dnoi3 10 [enpiarpur

ur syoam-g X swoldwAs
Ppaje[aI-A30[00U0
QSBAIAP pue ANIqIXay
pue ‘qSuans ‘QoueInpud
asearour 0} Isiderayy
reorsAyd e yym Sururen
yITUans pue 9SI0IIX

01qOIdY :ANATIOR [BIISAYJ

So[ doors pue xapur

30[ 9s1019%0 Jun[[em pue
‘UonIoXa paAradrad oIy

Jo Kreng) :soWI09IN0 YO
(esauemre]) xopuy Ayfen)

doors y3mgsnig :ded[s

uorssaidop pue
‘K)orxue ‘smels [euonOUNy

‘on31e :SOW0NO IO

xapuy Arend)

daorS y3mgsnig :ded[s

o
Jo Ayrenb pue ‘swoydwks
‘ToAQ] SutuONIPUOd ‘Snje)s

[euonOUN, :SOUWI0OINO IAYIO

(doars pagimysip jo y1odax
J198) K10juaau] woydwig

uosiopuy QA :dools

dnoi3

[onuod e pue ‘dnoid

amssordnoe weys

e ‘dno13 ainssardnoe

ue 0) paugisse

Aqwopuer syuened
tsdnoig somy ‘1D

“JeurIoy
mararour Aq uosiod
UL JISIA [enIul oY)
I9)Je SYIUOW OM) PUE
auo :sy1s1A dn-mof[og
om) pue (dureseq

18 Pa1od[[od BIR( ‘1D¥

*Aderoyjowayd
Jo sAep yixIs
pue ‘pIry sy 9y
uo pue ‘Aderoyowrayd
[eniur 210j9q
Kep Quo pajo9[[0d
ele( (emssardnoe
wreys) [01U0d
QUO PUR ([IO [BIIUISSD
i anssardnoe
pue aissaidnoe)
SUOTIUOAISIUT

om][, ‘sdnoi3 sarmy) ‘10Y

‘wesdord doueuduIRW
Ay} Jo puo Ay}

je pue weidoxd yoom

JYSTO QAISUSUI oY) JO

pud oy} Je ‘ouraseq je

P93091100 BIR(q "dnoid

Quo ‘udrsop 1593 Jsod—aig

S[ewd} %8S
‘s1eak G'GG jo a3k
UBSW $3SBISIP [RUAI

95eIS-pUL PIM SINPY  UBMIB], SIOIUAD
86=u sIsK[erp juanedinQ

qrewoy
9%z ‘sdnoi3 a1y oy
10J ‘A[oAnoadsar ‘s1eak
99 pue ‘g ‘p jo o3k
ueou {IOdUBD YIIM SINPY

ﬁh”:

(AI 28®18 Je Jsour)
Io0ued Suny Yim Snpy

WV”:

s1eaA
979 =93¢ uerpowr
¢Apnys oyy pajordwod
pue 1s130[0ouU0
[eo1powr 1oy} £q
weidoxd uruonipuo)
pue Suruay)Suonsg
uoneIIqeyay Iooue))
9y} 0} PILIAJAI AIIM
oyMm I9oUED YIM Sjuaned
CL=u

uemte], reidsoq

ssowy juanedinQ

syuanjed oseasip
[euar a3eys-puo ur Aypenb
doag[s uo amssardnoe

JO SSOUQATIORYJQ Y] 18] O,

Qwn I9A0 OJI]

Jo Ayrenb ur juoweaoxduur
M POIRIOOSSE

sem Ayfenb doofs paoueyuo
IOUJOYM QUIULIANP 0}

pue syuoned 100ued JO 91
Jo Ayrenb pue Ayipenb dogys
oy) uo wrerdoid asrorox9
Suryem peseq-owoy

® JO 199JJ0 ) QUIWLIAAP O,

Aderoyjowoyo Suro3ropun
190ued Suny yim syuaned
ur on3nej uo amssaidnoe

Jo 5109539 o1y a10[dxa o,

SooURQINISIP

doors Surpnyour ‘swojdwks
pue ‘911 Jo Ayenb
‘snjeis [euonouny ‘[AAJ[
Suruonipuods paroxdur
(wes3oxd Suruonipuo)
pue SuruaySuans
uonelIqeyay

I00ue)) pasiazadns)
juounear) Adexoyy
reorsAyd “9uenedino

59U
pue Kesp,

1 T8 10 Sue[,

oo T2 10 Suef,

UE J3UIOUM SJEN[BAS O, . °[B 10 UOSUIMS

synsa. 2]qoorddp
42y10 puv daals auniySiN

uonUIALJU]

S2UI02INO 1IYIO pUD
aunsvaut daa)§

101193102
vIvp puv us1saq

DUS1I21IDADYD
Jupdionavd pup a)dung

aandalgo Kpmig

S20UID[2Y

(QEINNILNOD)) *¢ d14V ],

710



'$10J1QIYUI 9e}dNaT UTUOIBIDS QANIIAS ‘TS UONBIAIP pIepuer)s ‘S [BLI [ONUOD PIZIWOPURI ‘1Y JULISISSE YOIBISAT ‘Y ‘SONI[IOR] 218D ULID)-SUO] ‘1T O150[00UAT ‘N A D ‘[eunsojuionses ‘10

dogrs ur juoworordur
Jueoyugis pajrodar
sjuedronred ySnoyre
‘dao[s jo samseowr
aAnda[qo ur Juoworoidur
JUBOYIUSIS ON :9ANRION

doors 103 puen aAnIsOg

els
[eo13o01oyoAsd aoueyuo
pue ‘Io1aeyaq 10108 YSLI
AJIpou ‘9oueIof0) ISIOTOX
asearour 0) pausIsop
weiSoid geyar deipied

Yoom-g| :ANANOY [edIsAyd
*SWISTURYOU
Suresy-Jjes o[qeud

0] Jueaw juounjeal], ‘porrad

JOoM-XIS 0} -INOJ © UM
SUOISSAS INOJ PIAIII
yoeg "IsoI ANUIW-()|

snyd ‘soynurwr (f 10§ 109

pue ‘s3] ‘surre 9sayd ‘peay

AU} UO YONO} IAISEAUIUON
;yono— seonoerd

yreay Arejuowerdwo)
"QwIoY J& 9UO0-U0-9U0
IO ‘OIUI[O B QUO-UO0-3U0
‘dnoig [rews se paroAleqg
‘Sururen uonexe[ar
pue ‘o[A1s931] Ayyeay
910ddns Te1o0s jo asn
‘uorEOIUNUWIWIOD ‘SunjuIy)
Jo sAem ‘sonbruyooy
Surdoo soyoea) weidoxd
QIeONN Y], [UOEXR[Y

"UOTIUQAIONUT
-1s0d pue -o1d pajo9[[0o
BJep IOUJO pue ‘sown
Ayrenb se [jom se ‘Ajanoe InoJ Pajoo[[od ejep
swnAeq :sowoono 1oyl  ydeidnoy -dnoid suo

(sum) AydeiSnoy :des[S  yim uSisop 1s9) Jsod—aid

90ULIA0)
ISIOIOXS pue 1] JO

“UoIssas (Y1noy)

[euy oy SuImo[[oJ pue

Apqe Surdoo pue QUI[asEq 1B PAJI[[0

‘ured ‘ssong :sowodInNo IAYIO eleq ‘dnoid ouo
oreog Joreuy [ensip :doo[g  yim uSisop 1s9) Jsod—aig

an3ney pue ‘Kjorxue
‘uorssardap oy11 Jo Ajpenb
PIB[RI-I[B :SQWOIINO
1010 (eouequmysip doafs
Jo 1odaI-J[os ‘wA)I J[IuIs)
Koans 93177 Jo Ayrend)
910D I90UE)) JO JUSWIBAL],
pue [oIeosay JIoy

‘uonuaAIul Juruurdaq
I9)Je SYaM INnOj
01 931 J& puk AUI[Iseq
Je Pajo[0d Ble(

qrewoy sojelg
Jrey Aporewnxoxdde paju() (SI9IUD
{6S Jo a5 [eo1pow
ueowW SSOTUI[D ATejrfrux Kreyru
0M) WOIJ PoOIINIdAI Je SOTuI[o
I0UBD (JIM SYNPY K3o1o0ouo
op=u juanedinQ

J[eWJ 9,99 ‘sIBAA

LG Jo oFe uerpowt
(I90ued Ylm S)Npy
ce=u

pue[Sug ‘o1ed
Kreyuowordwod
10§

uerseone))
%S6 6'€9 Jo a5
ueow ‘96 =u :dnoi3
[onuod ¢/ G jo o3¢
ueow ‘G =u :dnoig epeur)
uonudAIul ‘syuaned ‘rendsoy jo
I00UED YOoU pue pedH omId A30[0oU0

100UBD

s syuaned ur yiresy jo

s1ojowered [eor3ojoydAsd
pue [eor3ojorsAyd
Pa30a1es daoxdur

0) weidold ISI0I0X? UB JO

A)1[IqIsea) oy 9yeSnsoAul O,

"9Jes SI jJuaunean
9y} 10U IO JAYIOYM
QuUIULILYAP 03 pue sjuened
Iooued ur Suruonouny
[es13ojoyoAsd pue
eo1sAyd uo yonoy apua3

101U Juaneding  Jo s109330 Surredy oY) Apmis oJ,

sjuoned 190uBd Yoou

pue peay ur swoydwAs
aarssaxdop pue of1]

Jo Ayirenb uo ‘uonuoArduI
A391ens Suidod
[euoneonpaoyoAsd wLo)
-j10ys © ‘weirdoid areonN

ge I8 19
uey3ne)oN
-guno x

2o T8 19 9ZapM

daa[s 10] puon 2ANISOq — oonoexd Apog—purpy uoneziuediQ ueadoinyg :dod[s 'sdnoi3 om) ‘y)sod—a1g 101=u juanedinQ Ay} JO S109JJ A} ANSEAW O, 8 LEERJEI LN
'sysiderayy
oFessewr oY) WOIJ SISIA *(9reos ssouyIore
Aue 9A19091 J0U PIp—T(ensn pue ‘ured ‘Kyorxue)
9} pue UOTJUSAISIUT pajuewnoop sysiderayy
weys e paAredar dnoid QZeSSBIA "UOTJUIAIIUI
yonoj-ou ayJ, “sistderayy oy} Surmor|oy
oessewr £q SISIA 11 Jo Kypenb JIUOW QUO pUE Yoom J190UEBD drjeISeIow
sdno1S jonuos oy ur jou QWoY INUIW-Gf 0] -G puE ‘SsoulIdfe ‘Ajorxue QUO Je pue JuUI[dseq S[ewaf 9,78 ‘SIeA GG i sjuoned 1oy owoy
nq ‘ofessew onnadeIoy) 9011} JO JuduIjeaI) dFessej ‘ureq :SOWOOINO YO JB PAJII[0d eI "(oI18d Jo oSe ugow ‘100ULD je oSessewr onnoderoy)
10)3e doofs ur jusworordur ;gonoJ— soonoeid qreos [ensn pue ‘yono} ou o1EISEIOW JIM S)NPY  SIOSNYOLSSBIA Surpraoxd jo sjoeyje pue
PIeMO) PUL], :9AISO] ey Areyuoweidwo) [1eqduwre)—spreyory :dod[S ‘yonoy) sdnoid saryy ‘1Y 6c=u Qwoy  AJN[IQISEd) ) SUIULIAIAP O, 1o'T8 30 YO,
synsau 2]qooryddp UOUIALIJUT SULOIINO A2YJO puD U01122]]09 D1JS142]IDADYD uoyvI0] pun aa1122lqo Kpnig $20U2U2[2Y

42y10 puv daajs aunySiN

aunsvaut daa)g pIpp pup us1saq

updionyavd pup a)dung Suiag

(QENNILNOD) "¢ d14V ],

71



712 CAPEZUTI ET AL.
TABLE 4. QUALITY APPRAISAL OF INCLUDED ARTICLES
Data
Selection  Study collection  Withdrawals
bias design  Confounders Blinding  method  and dropouts  Global rating
Alessi et al.*

Alessi et al.?®
Birocco et al.®°
Cheville et al.*’
Dowling et al.
Dowling et al.?
Ducloux et al.
Espie et al.**
Fetveit et al.>*
Fetveit et al.>
Fetveit et al.?
Feng et al.>®
Fleming et al.*®
Innominato et al.
Karaday et al.®
Kwekkeboom et a
Low et al.¥’
Rasmussen et al.%
McCurry et al.’
McCurry et al.?
McCurry et al.’
Milbury et al.>*
Milbury et al.>>
Milbury et al.*®
Mosher et al.*’
Ouslander et al.?®
Palesh et al.>®

Park et al.®

Plaskota et al.>?
Royer et al.?

Savard et al.*?

Simeit et al.’

Sloane et al.*

Soden et al.>®
Swenson et al.*°
Tang et al.>’

Tang et al.*!

Tsay and Chen®’
Toth et al.%!

Vilela et al.>?

Weze et al.%
Young-McCaughan et a
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The samples’ demographics were fairly homogenous:
Most participants were older (mean age ~71.4), female
(86% of studies), and Caucasian (37% of studies of those that
listed participant race). Most studies (26) recruited partici-
pants who had cancer, with several focusing on those with
breast (6), lung (3), or head and neck (1) cancer; the re-
mainder included patients with various types of cancers (16).
Most studies of those with cancer focuses exclusively on
those with advanced or metastatic disease (19); however,
some studies included participants in both advanced and
nonadvanced stages of cancer (10). The other studies targeted
those with dementia (11) or end-stage renal disease (2). Al-
though we developed specific criteria defining ‘“‘advanced
serious illness,”” it was not always possible to determine the
actual stage of illness because some authors referred to “‘later
stage,”” “‘terminal,”” or ‘‘no longer receiving treatment.”’

Outcome measures

Sleep was measured in various ways, generally using valid
and reliable tools. Twenty-one studies used wrist actigraphy,
with one also employing polysomnography in a subset of
participants.”® Among the studies using self-reporting tech-
niques, most used valid and reliable tools such as the Pitts-
burgh Sleep Quality Index (11), Epworth Sleepiness Scale
(3), or the Verran and Snyder-Halpern Scale (3).

Many studies (10) included a sleep diary to document
adherence to an intervention and/or record sleep quality.
Others relied on symptom scales that included at least one
item addressing sleep (e.g., Symptom Numeric Rating Scale).
Most studies (31) included measurement of other related
symptoms, such as fatigue, depression, anxiety, pain, well-
being, and quality of life.
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Quality assessment risk of bias in included studies

As illustrated in Table 4, the quality of the studies varied
considerably, with 17 studies classified as strong, 17 as mod-
erate, and 8 as weak. Among the last group, five of the eight
studies were feasibility studies. Of the 25 studies with at least
one weak rating among the 6 criteria, 12 studies were weak due
to their selection bias (12) and/or controlling for potential
confounders (11). Seven studies had a high risk of detection
bias (no blinding or participants and/or assessors), and seven
reported a high level of withdrawals and/or dropouts. Nearly
all (40) used valid and reliable tools for data collection.

Study findings by category of intervention

The individual interventions are listed in Table 3. A cat-
egorization of the interventions emerged from our synthesis:
sleep hygiene (1), environmental (6), physical activity (4),
complementary health practices (11), and mind-body prac-
tices (13). There were a total of 21 individual interventions;
15 studies employed either a combination of interventions
within a specific category of intervention (8) or a multi-
component intervention consisting of two or more categories
of nonpharmacological interventions (7).

The quality assessment by category demonstrated that
most (88%) of the 18 high-quality articles were evenly di-
vided among three intervention categories: complementary,
mind-body practice, and multicomponent. Most (71%) of the
moderate-quality studies were evenly divided among the
categories of complementary, mind-body practices, and en-
vironmental. Of the eight weak-quality studies, four were
mind-body practices, two were complementary, one was
physical activity, and one was environmental.

Of these 42 studies, 22 nonpharmacological interventions
demonstrated a statistically significant positive impact on
sleep (Table 3). These 22 individual interventions re-
presented all categories: sleep hygiene (1), environmental
(2), physical activity (3), complementary health practices (7),
mind-body practices (4), and multicomponent (5). Another
four studies reported a positive, although nonsignificant,
trend for sleep outcomes.

Sleep hygiene (1). Only one study evaluated sleep hy-
giene strategies as an individual intervention and found fa-
vorable results among adults with dementia in an assisted
living facility.?” Five studies included sleep hygiene as part
of a multicomponent intervention.?¢2-3¢

Environmental (6). Six studies, all conducted in long-
term care facilities, (three RCTs and three pre—post single
group design) focused on increasing light exposure,*' ¢ and
another five studies included it as part of a multicomponent
intervention.®**2%%7 Two studies reported an increase in
nighttime sleep, whereas three studies did not; whereas in a
sixth study, bright light exposure during the day did not re-
duce daytime sleep and waking.

Physical activity (4). One study did not find improved
sleep for a rehabilitation program for those with cancer®® while
the other three studies found positive results for walking,
aerobic exercise, and strength training.**~** One multicom-
ponent study of exercise in combination with sleep hygiene
also had a significant positive effect on nighttime sleep.””
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Mind-body practices (13). In these interventions, the
participant takes an active role in the implementation of the
strategy. Three RCTs employing cognitive behavioral ther-
apy (CBT) significantly improved sleep,*****> The fourth
study of CBT, without positive findings, was a one-group
feasibility study.*® Another set of four studies evaluated ex-
pressive writing, and none was associated with improvement
in sleep outcomes.*’ > Two small studies demonstrated the
feasibility of relaxation techniques—deep breathing/somatic
tension release®' and hypnotherapy’>—in patients with ad-
vanced metastatic cancer. A third study testing a relaxation
training found a positive trend for sleep outcomes.”® Two
types of yoga, Tibetan>* and Vivekananda,” were found to
be feasible for caregiver/patient couples, but only the care-
givers reported improved sleep.

Complementary health practices (11). These practices
include approaches that have developed outside of main-
stream Western medicine and are administered or re-
commended by a practitioner, as well as dietary, nutritional,
or externally applied supplements. Of the 11 studies, nearly
all incorporated some type of touch therapy. Among the six
RCTs, four resulted in significant positive sleep findings from
the use of acuguncture,56 acupressure,”’ or massage with
aromatherapy.’®> The other studies reported a nonsignifi-
cant, positive trend for better sleep outcomes among those
receiving Reiki,60 massage,61 gentle touch,62 and hand
massage with aromatherapy.®® However, two of these studies
did not have a control group.®®* One study of melatonin
reported significant positive results among women with
metastatic cancer, and another found no effect in those with
various types of stage IV cancer.**®> Finally, participants
who received baby oil on their skin to reduce pruritus of end-
stage renal disease (ESRD) demonstrated a significant im-
provement in sleep, compared with a control group.®®

Multicomponent interventions (7). Six of the seven
multicomponent studies were RCTs, including five with an
environmental component. Three studies demonstrated sig-
nificant positive nighttime sleep outcomes when environ-
mental components were combined with sleep hygiene*
and physical activity.®” Combining environment components
with melatonin was associated with improved daytime sleep
and activity.>’ One RCT combining physical activity and
sleep hygiene was positively associated with increased
nighttime sleep,” whereas another RCT that included
physical activity, sleep hygiene, and an environmental
component found no significant improvement in sleep.*® One
study using both sleep hygiene and the mind—body practice of
relaxation demonstrated positive sleep results.*

Discussion

Although the use of nonpharmacological approaches to
improve sleep in adults with advanced serious illnesses is
becoming more common, very little data are currently
available to guide such interventions. This systematic review
found only 42 studies that included or targeted participants
with advanced serious illness, consistent with others who
have also noted this paucity of sleep intervention studies.®®

For most types of intervention, we identified only one
study. Some were feasibility studies (6) and/or did not
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TABLE 5. INTERVENTION TYPE AND POSITIVE FINDING By DIAGNOSIS
Intervention type
Diagnosis Sleep hygiene Environmental Physical activity Mind—body Complementary Multicomponent Totals
Cancer—breast 0 0 0 2/5 0/1 0 2/6
Cancer—lung 0 0 0 172 11 0 2/3
Cancer—other/ 0 0 3/4 3/7 2/5 1/1 9/17
mixed

Dementia 171 2/6 0 0 0 3/4 6/11
Other 0 0 0 0 2/3 172 3/5
Totals 1/1 2/6 3/4 6/14 5/10 5/7 42

include a control/comparison group (10). The inclusion of
studies of poor quality (8), as well as a study population in
which the majority of the patients were either those with
cancer (26) or dementia (11), limits the generalizability of the
findings to those with other advanced illnesses. Also, nearly a
third (10) of cancer studies included those at various stages,
thus, limiting their application to those with advanced cancer.

Although most used valid and reliable measures of sleep,
the variation in outcome metrics makes comparisons among
studies challenging. The studies also included other types of
symptoms (depression, anxiety, etc.), but did not include
these based on recognized symptom clusters that include
sleep.®® No studies addressed the patient’s view of the in-
tervention.

Because there were so many different individual interven-
tions, we categorized the interventions to assist us in finding
trends that may guide practice and future research. Among the
six categories, two (exercise and mind—body practices) require
the active involvement of the person. CBT was found in this
review and others to lead to better sleep’®’" including those
with cancer,”” whereas relaxation and yoga had mixed results.
Despite the effectiveness of many of these interventions in
other, less ill, populations,7' those within these two categories
of ““active” interventions seem to have limited applicability to
those in the later stages of advanced serious illness. Depending
on the type and stage of a patient’s serious illness, physical
and/or cognitive barriers may inhibit these activities.

The other four categories included mostly passive inter-
ventions administered by staff or family caregivers. All 11
studies employing environmental (light) interventions were all
conducted in long-term care facilities among those with de-
mentia. The rest—activity rhythm disturbances in dementia may
have influenced the mixed results (positive for two of six single
environmental interventions and three of five multicomponent
interventions). It is difficult to compare results among studies
because the light intervention varied and thus, it remains un-
clear which specific light delivery strategy is optimal >’

Environmental interventions seem to be the easiest inter-
ventions to implement in patients with advanced serious illness
because implementation does not require much effort on the
part of the patient. Yet these interventions may require alter-
ations to the current physical environment or the development
of custom products or systems by experts.”> Changing prac-
tices in institutional settings is not a simple process as quality
improvement studies have demonstrated the need for consis-
tent staff feedback to sustain practice changes.”*”> Making
environmental changes in the home care environment is also
difficult since it may disrupt other family routines.

This is also true for sleep hygiene practices. Depending on
the functional status of the person with advanced serious
illness, staff or family caregivers may be required to imple-
ment the intervention. The only study utilizing sleep hygiene
education as a single intervention was a training program for
staff. Consistent with national guidelines, sleep hygiene
was combined with other interventions in five studies in
which four demonstrated positive results. Other single in-
terventions in this review may have benefitted from including
sleep hygiene, particularly because it is considered a standard
treatment for insomnia.'®> Moreover, sleep outcomes may
have been affected because some studies did not control for
several of the most critical environmental components of
sleep hygiene (the noise, light, and temperature levels of the
ambient environment).

Complementary health practices generally do not require
active patient participation, and the results of the studies were
mostly positive, suggesting that complementary health
practices may be the most promising individual category of
nonpharmacological intervention in adults with advanced
illnesses. All of the studies in this category were implemented
with cancer patients. These interventions may effectively
promote sleep by encouraging relaxation and/or reducing
negative emotions that may interfere with sleep.’®

Although multicomponent interventions are recommended
over single treatments,' such interventions made up only 7 of
the 42 studies in this review. Given the likely multifactorial
etiology of sleep disturbance, it would make sense that these
interventions would be the most effective. Light therapy and
sleep hygiene were the most common elements in the mul-
ticomponent studies reporting positive sleep outcomes.

In conclusion, despite the limitations, this review provides
preliminary support for passive interventions (environmen-
tal, complementary, and multicomponent) because these re-
sulted in the most significantly positive sleep outcomes.
However, environmental (light) interventions were only
tested in patients with dementia, whereas complementary
interventions were only tested in those with cancer (Table 5).
Neither were tested in patients with ESRD. Interventions in
the physical activity and mind-body practices categories
differed considerably and did not have enough evidence to
support their use.

Future research

The general low quality of the evidence in this review
points to the need for more studies with adequate sample
sizes and standardized methodology to determine statistical



NONPHARMACOLOGICAL SLEEP INTERVENTIONS

significance. Many of the research studies identified in this
review were feasibility studies showing promising results
that require more rigorous testing before widespread adop-
tion. Additional work is needed to address clinical relevance
and which interventions can be reasonably applied in all
types of palliative care settings—both institutional and
community based. Given the high refusal and attrition rate
found in several studies, the treatment preferences of those
with advanced serious illness need to be a priority in future
studies. Because the functional level of those with ad-
vanced serious illness may also affect this, more research is
needed to evaluate passive interventions (environmental,
complementary, and multicomponent employing these as
well as sleep hygiene strategies). Interventions that im-
proved sleep in one population (such as environmental in-
terventions in those with dementia and complementary
health practices in those with cancer) should be tested in
other populations. Clearly more research is also needed
among those with ESRD.

Some negative results may be a result of the researchers,
including all persons with a particular advanced serious ill-
ness instead of targeting those with a known sleep prob-
lem.***® Thus, future research should only include those
with sleep disturbance, preferably documented with objec-
tive measurements.

Future studies should consider how these interventions are
delivered.”” There has been considerable research regarding
bright light therapy; however, the expense or application of
light boxes and overhead lighting make many such tech-
niques impractical. Lamps that emit the appropriate spectrum
of light to affect circadian rhythms should be tested in the
home environment in those with advanced serious illness.”®
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