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Editor’s Note

This book contains the Proceedings of Jaffna Science Assaciation, the Addresses and Talks delivered at the
15" Annual Sessions of the Jaffna S¢ience Association held on 7, 8 & 9 May 2008.

I wish to thank the distinguished speakers for their work and cooperation for compiling this volume. | wish
them success in their future endeavours and believe that they would contjnue their contributions to the
region. '

Hopefully this volume will be beneficial to the readers from students to researchers as well as to general
public and will immensely facilitate to attain the objectives of JSA.

Dr.E.Y. A. Charles Department of Computer Science,
Chief Editor University of Jaffna
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Physical Needs of children

G. Arulmozhi
Teaching Hospital, Jaffna, Sri Lanka

Introduction

Life is a marvellous phenomenon. The infinite
variety of living things the splender and fecundity
of the natural world astound us. Life is a
continuous process whereby generation after
generation of living things procreate and continue
this process. The ability of DNA to replicate itself is
a unique factor which ensures continuity of life.

Definition

Modern human beings, scientifically known as
Homo sapiens is considered to be the ultimate
triump in evolution. The immortality of this
species is ensured by procreation. The offspring of
a human is denoted by the word “child’. Children
are precious gifts to their parents. The future
prosperity of a countfy depends on them. The
term ‘child’ is applicable to human offspring from
birth to 12 years. From birth to one year the term
‘infant’ is used, from 2-5 years the term ‘baby’ is
used and from 6-12 years the term ‘child’ is in
usage. But these terms are not specific and
denote children under twelve years.

This research is concerned mainly about the bodily
needs of children. All children progressing from
the helplessness of infancy to the independence
of maturity have certain physiological needs
without which life itself cannot continue and
certain physiological needs without which an
individual cannot attain contentment self reliance
and good relationship with other people. Shelter
and protective care, Food, Warmth and clothing,
Fresh air and Sunlight prevention of illness and
injury are some of the basic physical needs. The
physical needs when fulfilled contributes towards
growth which is increase in size and which can be
measured in terms of height and weight.

- Shelter and Protective care

The first lap of human life known as the antenatal
period is spent within the confines of the mother’s
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womb where protection from harmful agents is
provided. Birth is a hurdle which most babies clear
without difficulty. The moment of birth and the
period following it are unique. The baby has to
adapt itself to the new environment. Mother’s
care and breast feeding give the baby a sense of
security. As the baby grows it becomes a part of
the household where shelter and care are
provided. Father and the other family members
extend their love and care. As the baby grows,
attachments with parents, grand parents and
siblings are established. When the child attains
school going age, the circle of attachment includes
teachers and friends who act as caretakers.

Food

Food is the most important physical need of a
child. Growth is a process which needs nutrients
which are supplied by food. Nutrients are
essential for the promotion and maintenance of
good health and for prevention of diseases. The
fetus obtains the necessary nutrients for its
growth from the mother’'s womb, hence the
necessary for pregnant mothers to eat nourishing
foods like egg, milk, fish, meat, fruits, vegetables
and green leaves.

The four weeks after the birth of a child is known
as the neonatal period and is very important.
Mother’s milk is the best food for the new born
baby. The rich, thick milk calied the colostrum
provided by the breast during the first 2 -3 days
after birth of a child contains extra nourishment. it
also contains antibodies which have anti infective
properties. It acts as a laxative and helps in the
expulsion of meconium. It also contains vitamin A
and many growth factors.

The composition of breast milk is ideally suited to
the needs of the infant therefore babies will grow
best on breast milk. It contains easily digestible
whey protein which provides the baby with
essential amino-acids. Breast feeding brings about
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an overall improvement in the health of the
infant, not only physical development but also
adequate brain development. Thus it promotes
higher intelligence quotient in infancy and later in
childhood. It also promotes better emotional and
social developments. Breast fed babies are less
likely to develop ear infections or diarrhoea, have
fewer childhood iliness and do better at school.
Breast milk gives protection against allergic
disorders; it is also less expensive and clean.
Breast feeding mothers must take nourishing
food. When breast milk is insufficient infant milk
formula can be given with doctor’s advice. Babies
" must be entirely breast-fed up to four months. As
there is universal awareness regarding the
benefits of breast miik mothers must be
encouraged to breast feed babies.

"WHO studies in Sri‘Lanka indicate that problems
related to nutrition in children start by the 4"

. month. This is due to improper weaning practise.

Weaning indicates the introduction of food other
- than milk to the baby’s diet. As the baby grows its
nutritional requnrements increase which must be
supplemented by additional food. Weaning foods
can be started by the 4™ month but by the 6"
month weaning must be started. Mashed rice,
cungee, soup, boiled and mashed vegetables and
cereals fish, meat, ‘ egg york, mashed papaw,
“banana and broth may be given as supplementary
food. Initially the food must be given in a semi-
solid from and little at a time about one teaspoon
full. Gradually the consistency should be increased
‘and by 7-8 months the food could be soft and
lumpy. By one year the child must be able to
‘partake of the house meals except hot spices.
When the child reaches two years it must be able
to eat by itself. Supplementary food must be
prepared cleanly just befcre feeding. The babies
diet must be sensibly organized to proper
balanced diet of carbohydrates, proteins, fats,
vitamins, minerals and water.

Warmth and clothing

As Sri Lanka is a tropical country and most parts
are warm keeping a baby warm is easy. New born
babies need warmth as they are newly subjected
to environmental forces. Warmth is provided by
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the mother’s embrace when a baby is hugged
close to the mother’s body a sense of security
body warmth and protection are provided. The
baby must be covered with a cloth or thin blanket.

It is sensible to have a set of baby’s clothing
denoted as layette, ready a few weeks before
baby is born. The main items of clothing in our
country are baby shirts and nappies made of
cotton cloth. Other items are few vests, baby linen
such as cot sheets pillow cases towels and
mosquito net. Metal press studs, hooks and’ eyes,
and zip fasters must be avoided. As babies grow
pampers could be used. It is best to keep the baby
bare footed most of the time to help in formation
of natural arches of baby’s feet. When going out
open sandals are best. As  the baby
dressing could be done according to prevailing
trend.

grows

Fresh air and Sunlight

Oxygen is the life giving component of the air, as
such fresh air is an absolute necessity to maintain
life. Metabolism depends on availability of
oxygen. So houses must be airy and children must
be kept in rooms with large windows through
which air can circulate. Children living in crowded
areas are apt to develop respiratory problems.
Sunlight is necessary to provide warmth and light,.
Vitamin D is synthesized by the body in the
presence of sunlight. It is essential for the
development of bones and teeth. Atmospheric
pollution is a hazard to living things. Due to
depletion of the ozone layer many adverse effects
are produced which are harmful to humans. In the
urban areas and industrial sites we are exposed to
polluted air containing hydro carbon fumes. In the
rural areas pollution is due to spraying of
insecticides and pesticides to vegetables crops and
rice fields. inhalation of polluted air is a health
hazard as it predisposes to bronchial asthma,
chronic cough or even cancer of the lung.
Whenever possible children must be take to parks
and beach where they can breath fresh air.

Prevention of |Ilness and injury

The main cause of illness of children are micro
organisms called germs which thrive on baby

2
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tissues. There are larger parasites like worms and
fungi also. the germs mainly bacteria and virus
enter the body through contaminated food, air
and water. Common infections of children are,
common cold, sore throat, influenza, bronchitis,
measles mumps, chicken pox, hepatitis, diarrhoea,
pneumonia dysentery and who?ping cough.

The body’s immune systelfng defend against
invading germs. Antibodies are produced in the
blood which acts against the germs. At times the
defensive system is weakened and iliness prevails.
Children could be save guarded against certain
diseases by giving vaccines or injections to
develop immunization.

New born babies are given B.C.G vaccine against
tuberculosis within 2-3 days of birth. Triple
against  diphtheria, tetanus and
poliomyelitis is given at 3 months of age, 2™ doze

vaccine

is given 6-8 weeks later 3" doze by 6-8 weeks later
and 4™ doze at 18 months. Injection is given
against hepatitis. Besides these, vaccines for
measles, typhoid, chicken pox and Japanese
Encephalitis are also available. These vaccines are
available free in the state health service.

Accidents can occur anywhere. They cause
unnecessary human suffering. Accidents can be
avoided if adequate precaution is taken. Parents
should be alert, cautious and careful, take safety
precautions and heighten the awareness of
children regarding common hazards. As far as
small children are concerned falls are dangerous
and they could have serious consequences. Infants
and young children should never be left sleeping
unsupervised in beds. Sharp objects like knives,
scissors kitchen knives cause injury and should be
kept locked. Children are also prone to put foreign
badies like buttons beads seeds, pencils, wires etc
in their ear nose and mouth, Parents must be
always on the alert and keep the environment
clear of injury causing articles.

The first indication of ill health is usually a change
of mood and behaviour and loss of appetite. Most
conditions that affect children are minor and self
limiting. If illness persists doctors advice must be
obtained. During illness energy and protein
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requirements are increased so that additional
food and liquid in take become necessary.

Malnutrition is a malady which is a fore runner to
ill health specially anemia. Iron deficiency is the
cause for this condition. Obesity is another
condition which must be avoided. When a person
takes more food than needed the body converts
the excess food into fat and obesity results.

Conclusion

Each phase of growth and development of
children has its own unique features with respect
to physical, mental, emotional, social spiritual and
various other dimensions. As much as children
need good nutrition for their physical growth and
development, they also need love a sense of
security and good parental guidance for their
emotional developments and well being. Children
need to be shown that they are really wanted and
loved especially in situations where they tend to
feel that they are being neglected. Children are on
a voyage of discovery, they may go astray and get
into trouble if they lack proper guidance and
training. It is the responsibility of the parents to
assist and guide them by providing opportunities,
facilities and encouragement. Children will then
grow up to become adults with a sense of
responsibility love and concern for others. Over
protection is harmful as it will hinder them from
becoming independent or develop self esteem.

As children grow their circle of attachment grows
larger. All peoples who come in contact with
them, by their words, actions and value systems
will influence children for better or for worse.
Parents must devote time to their children and
have an eye on the company they keep.

Discipline is necessary for a successful life.
Children must be disciplined with tact and
patience. They must be trained to do what has to
be done. It is the duty and responsibility of the
parents to make provision for material, social and
emotional needs of their children and direct than
into proper channels for mental and spiritual
growth and development so that they would
develop into useful citizens.



dshieneniLgmubBermbsien &evelsBz5enaumsir
(Educational Needs for the Childhood)

LIIT. 60T LIT 60601
wimpLniremnd CHAw Bevafluilimssogumi]

deienanaenssns B CuBiGEEL  Sselwnaizs
iU BHEneT Sifley & BHeutSenTaEab, SHHB6L
Cxisfluilgn® FPBSHABG L LW LD
SMGHEHATENTEAD YSGHUSDEG 2 S CauaiiBHd.

ewbms Upbsdeiobs uBap  uGaksaigID
&6061 5CHmaUB6T usLBsugy suensLILIBHS e,
RQoaperps  sllure  QUBBBI®L,  FARWFSEHD,

Fps(pL, P&ED HeonCarbpb Gurg wWiew B
OemewiL  pHITmFSMET - o BeTd@eTD. el
anpsmss  &re  allmbHulsd  Ble  upbdwnomen
Apuwedy  amipbs LGS WeitenemiiLimeutd
26N

SUumeutd Gamiumsl LsuBeumi CUEMNBWITEN
Syleuteniagst LB GG CUMBLILITBHM6T S
Ogfelsasnprisst. g.prengad 5 awdHbew 18
awdbBEen o CulBLregl  eienenset  aisEIME.
B lsitenentiipends &606M &G Heneub6iT G funs
wreoBeor  (Masloa), ddwsn  yGEBTIL.  (Sigmund
Freud), ofst 19mBer  (Jean Piaget), weuBeur
(Paviov), ervoallsiiami  (Skinner), efiG@mHa (Vivgotsky),
Oaneusr  (Kofka), efiégen * (Erikson) Gumep  wéor

2_eneluish ENTOT:S SeRIBLIQLILEmET
CuobOsrenBeienissir.
enfiésF eilen waly  euemiFAl LIC56UMIBEHID
FAPpBHFOFLRTBGLD
DeueuenisAls  umeutiselsd  Tshemsniieud a6l
CUEDUTETEINTEST — SESHID  UTLETm  GFedgd

deftemeniiipend  (5-12),  &Ligenenioligpeud (1218
Cues, 1221 oyuew)  eleiLemey  aFiETeR el
aumpellemevs Fioraldss SHUed CuBIBMmET  6IZID
BTEUNS 2 6ileNGl. @QHiG SDOL  eleug  Lulpd,

CpiFd, SDignILeUKIG 61 6 SiglivienLuev M
detemenui b  gBULSSQW  Howne  BLEHMS
LDTBBLOTGLD.

Eipedes Buicoumeh

> SimaisHg 2_uliseiL (upib STRTLUUL L TILD

wells@ibg alBsLiorer OpmLtFdwuneng (Ipiy
W36 @miny euenry)

> spmeonsy afs ;r,t_g,smg,/ Q&wmwumﬁmm@

> spmed Crrésd @ECaramend Camesii_gy.

> UeIPpBHSEMID QBTENIL g,

> SIILOInEGETS elmenais.

Beuoutprenr  BHHL Bl EMETF SIS DILLL 651
depmid  Giglijeiien  LGeuoTEl  LeaneniLIgeuLD
2 _elengl.  @UUmeug et aensluBilumegd &b
aousd  H@GHGH — GTEmULGaTIST.  aeBal  HTewn
Gavizenen 2 uimeen  Casield@dast  (Living

Proceedings of Jaffna Science Association, Vol. 15, No. 02, May 2008

Question Marks) eten ®evell o_eneluish eyuieuteniasi
Opfllalsdsment. umieyssd BGbs STEIULGD
Beaviseliib UeveuBens SMlwen, smelselen Henem
Oanedip Gsusmsv QFunueyd ouiemd STLGeut. GFwed
apeold  BBGID  BsiFd  smBHOTES  STEILEGLD.
Guanas GFwbuL  el@byD Seuisenen gl LreRd
GuLumeaub (Gang Age) eiaeyd 6BsL T SienIPLILIT.
Bavisst Hb wHIIBGAwW Sbenw el apsBsriLb

eliyeucwnss enlILmeTeEnGWITE (Hero  worship)
Sleuraenstli Lieiibll BLbSH GoTeiteumimsit.
WeltensniiLimeughBenfel HHBPL DSBS

Leosam Hé L35 (Perceptual learning),

eemiiembBMhE Bimsd (Conceptual learning), Weiumnia
&Mpsv  (Imitational learning), o mEyGEr&Ea s &.g';méb
(Observational  learning),  UgFmasmenssibamis
aMped (Problem solving), @wenss @Bmed (Group
learning), saiBiwdsie sbEwL s (Discovery
learning), QrwBdi L wpemm (Project method) Gumev
DIDOHSISH sBGSHW  wenm .(Simulation), &BuSBEGES
&Bmed (Learning to learn) @eeurmren  @imed
MBS CUIGHSIOTE LT SHIMBEEHSE il
wnemauisst - GCwTASE  Ambs  Lvwenel QUM

iUy

dmansmugnm wrasiisefsh seoaldh Gpanaumstr
UlsitemeniiLigms Lomew et etiieh SHERuwimein
CoumiLinBsensn LOBEID ol HLILIGIE @M B TeN
B0l G8smeumett  (LAGauWFS),  seuiFdsei,

aFITe  waITLGEsT, BIFma, YbHHHB6,
allluoren um_S0sMeyssi, Gevemiim_elsTeib)

2. ueBap ssvels GFwpLTBseisd FRUL o &b
QUIGETETYS Bpemeusst (SHMEL  FTHEMISST,
CUETIRIBENET  GUITTRIG)

3. @iy wremeuiselel  sevells  BmHemeusmei,
agfumiliLEendsCahn &bBLu G \DBlen6eVE6IT
Weneyu L, rsfamensens@iu, CUBBBTISs

oABB, AMBbD Benev)
4. @iugmu  wremeuisellen  sevells  CoHmeumsnen

(PUYEDLOWITEL LRI LB HSID AeitenenGpuirs
UL FTense  GiFwieii(penm

5. 3wgH &H6065% Capemeusemen o= 1% 3500
eusGalss  aufenLgud, — gBorFemenyb

alphisdhamigw)  ffwisellear  Caensy.
Bungy 6BUBLD

&HBGLW
. Mp&dfenensemend S S

SYEHEMDEENGN - BU6TIT G LD TH6UILIT &6i1- g
QULIGISE (196 6orifl 6d1 2_Helssl, S
CaBmbsalevedmbs  (Child Abuse) elGUGD
Cxemeumsit



WeenenULymubHenmbaTen Hev6llH85Hmeus el LT HELITEV6H

WAPFAWTSS SBUSBES FhHSTULID

SIIBGID, SeuaflysGD, HOLIEMmEBE@SID FhHBHIILLD

Gt
WLT:0 F %]
QBBIMPEHEID
&HHEF FHHULID

BHEIBOHEM HEVIBHTET
&FhSTUILLD

a8 Bxemeusenen
& SisGn
FhSFLID

LITL &FT60)60

w&HULel S0
FhSTULLD

’ng’gﬁgm UsienemILyMUSH N mESSTeN
GeuellL@S S5 schalp Craamsr Uﬂg_;lﬁirfmu
D i
&hSHTULILD - FhaT b
ugmofliiend FUPHL
QFHTLTUML_IGEG FAPD  [HBICUSIHIB6IT
FHSTUULD BHHBED
SHBBTL 6D 0] ST 19eS b

5B HB BEDIHHTE 260D AlBULEF FHSTILLD

&FlhSTUILID

BHBBeIed URIGUBDINSBE FhHBHTULID

QuUTWSHICUTEGNSBEG FHSTUILID

ctualisatio

Esteem

Love and belongingness

Safety

Proceedings of Jaffna Science Association, Vol. 15, No. 02, May 2008



eTaneniuymug Henmesnen  H60el H65ameusm i

L. SEvTLIT 6060

Bev Dlemev FAPBFOF6LMITEHS BH6M y&f enenessit
01 Upi @se0 gnaiG Simi", GFelleduir LF’”’L?W’& DAUSH. -
GUEDT BLOLT &6m U T 6ienio
. . . , SHHATONE GUIkIEHH60. .
02 2b oyetiB CuibdBmmi el s EGme
i , ; . e SCen (BULB CFweomBEISH6D. .
03 3-5 oy emiBaEsin BT &HEGBLOLILD &HE o_amie
6 (pH6L UTed M 560 G ; 2_BETHIONGS 2 _HIPHSH6V. .
4 WHirEFd QuUBID eweny SHEID, Lsfief HTLDEYGUIIT6)
’ . ; N SHeenen LBl Blemeouwiren
w , Ul &BB6TT A . S
S I e Bl e ol R oy e
&l L GmpefleuBs @GWULILDTT HHSHSI
. . . HEWILIT 6T, LIT6D OBHTL Ly CBmEBHILOTNT 2_Bmeyb,
06 @a;(ggjln qus)um o _milnilenisen, QHHIMPHGID." . QEHEMLILT.(H 2 euwiieyb.”.
(2029 auwgl Bum_uiGL Guwosse SMUUL L Blenevanio
: . GurmItEEmeTLD &Hbus s . R
I L(p6 ! . . .. TIT6  LOGLILITEIEMID. .  SHevgnI6iT
07 ibg%f;g’g”ﬂu? )LD HL DB SHEIL 651 L THEI &y QEHAE @&mﬁ}UG;@@]
al GaneiGeumi
08 Uleipdi  Ligheutd sl Benh, b B Crpitemio.’. (pgemowimen BHILbma
(50 awgpen e R R Bty

6. W wompuled sBEHE dmigll  FHSIULKIGEHLD,

melen HBHAUGD ClgmHlsvmI L GU6NTRIg 61T 65T
Coemeussit

7. Uenenentiugmu LD EWT6UIT &1l 657 HevallG
CormamEnse 2 5bs FTHIIOTE WSHSHBn -
Fps — CUImENTSIT — FoW —  UewiLn. GF
@p6d

8. Qpmiy srpeomiseiesnr OQUImGGSSOTET  HevalF

Coameusmerian Ggemeumsir-

9.  wobsmisefen sflwmer el enfem sy,
Oungl PoeueTmhissT, SPFThsSSS o _gHelss,
FAPE IDWIOTESED Cxeneumssit

Blsiteummr s Usitenentiuymi LOT 6T 6UIT SB6TT 60T
seelsbomasmen  unudam  Curs  SleuTEeE
VOIS Bameaumafilsd GlLiEhibUTeOTEIEm 6 L]
Ady8pesder  BeopCabs  wWowns  GDBmessH
o _cienemio  Ogeflamss Osfdams. B Hmeur
2 Meno BBeVTED. 610G N (EF5F: 2 @meu
Lomemreut a6l e Hevell HBHeMeuH6T Cam_iurs
(popwien  oyuiiQeureiens  GuBOETEHILI  DBTFH
FH(HLD L6 2_GHIEHLDSSGIT GeueieumLb. slewBeu
Qevelwib - OpTiuren  @ssvell —  sepseiuisd
YUBET  GIDHI  LVSEMEVESIPSD, Cardll  seveld
seogrf, @eveld Hoembsad, SPE  FTTUGH
Bosueiisst ComGsmsiten GeouswiBid. gGaafiet eog
agliemsol tyemasen GeuisaGem oyeur.

eogl 58xe Lsiieneniiimey Lonemieuiseiar BoHameussi
(pmpwid  BemCaubBlLiL THHme0
SWHBHLBEDEEG o eiennd  enwhebEb, e
Gumgm_ i misEpd@o  (Frustration and  conflicts)
2 oiienel OBEBILTDe) BLSmBEeley FHUGS M.
SioUisME SHBO SMLLILGABE. Gouansoulssomosd
&enie]  Olemelienenmdeiisy  FHUL Caueimgui  GITLLTSEW
Blemev  ghul Getengl. sl igenenolLGaSHT  Clogud
uew  uTAUUEEHSE o senTdujsientisst. g

Proceedings of Jaffna Science Association, Vol. 15, No. 02, May 2008

SIGUTHET el

Ushenenassit suripGeusiingul, Hemev MO Geusmrgws Lo6wT
BaiunGib. BiEUTBETHEBE I sulfdl Hl_lg
SUTDSHMBLILITEN HUT 6V (HBEHLD HEDL_HEMET SIBHBM
JHUBSHID Slpalwi urenHWignrL me 610G
Usiensmiugym LD 60T 61T HEM6TTED Hevelull g
DIDPHHF  CF  BIMSIOUBL  @HRISDEIHS
Sitiuem Gasmeuwinip  Ceuewingu sitengy.

sppsd Bgameaisenst HenpCaibp Geussngw GuBGT -
FWHUWSHL  GOLU  Sievg  Blseid  pdaiw
Slgliient. DIVBTGLD. Weitensnaerlein HBB6L
Gapmeausamer Blenmey QFuiuyd QuBBmTAsT URIEGSMmeT
GuBGHmAuwd (Parenting) eTeRTl SHBBuTE
SIMPEBULBHOD  HIOBWTES  cusTibSBlsTongl. S
Weitemensserlein 2_enefwBson(Bid, BevelwBeumHLd
Qgnuiyen_wigl. Lsienenseiel eueniliy OO Heved
QasTLiure  6bg  FpsHHed B  umFbLRwLTSES
s Ly dgi GUHE I BEOL (LPEDBSHENETULYD,
uemiLn. (B Gamevrhisenenuib, SIEDIG (LPENBHENETUILD
wpufideoemer Qi Gouswigw  Bewew  @senmiL
BTG CHMEULITS  61(DHSBIGTETE.

deshiemenseflen  ssvellHCEHemeussit  alemal,  HeveiIEHsTT
elemey  eIGNGHSToMalLAD elog  LMTeneusGamami (L,
SideonensEEnD, HMOSEHEGED  (psAW  GLIb
(A (CEFALE T TN @6ueilL WimhiseiT Q& TLTuTesL
LI6T1am61T &b (ETHL 60T 60T Oy, 2 _Mme)Hei,
BenL_ellenenssait, @55 (Empathy)
areLIeuBlen BTLLTS

26Ul &6iT
agiells  SGHMBSENUD

Gvmastam  Ouiigd  GuELUTeND  Beveydsmser.

By FpasH  QuBGpmimsit  semenset il 1960
BHBEIIQUI GIDBIMEVSMENTBMENT GBLUBSHE CBTHHS
BouemiBid. LisTeneNaEmemi H606N HCHMmeUBM6TTEHEMSTILI
CuTEIGSHeuemy SIUT BETHEML LI 2 Meniose,
Fibsamenast uBBiw Ll HevsEmd, wrbphisEsD B6im
IBULE auBSame. ’



BMVHHL L HMFH CFLBUBRSHID Lswi&Een

WeiteneniLgmuisb S enmbosren  &606i 585 meudsit

wremieui CHemel HenBCABEID LT FTNs0 GIPMHIEMIOLL] (LPeNB

i
LML &Ten60 L UIQHMBEHM6T  Q(MIGLIGSHHIH60, em_fmwassmeﬂ| PUUDL HHNID FH6v QFwBUTHSmeT GLoBurienel CFUISHeID

Hevell BLoUgHMmBHN (Ldh SifHuir seved)

B6vel B eigHEDS -

onemieui GaFeneusemsi [Hiieud) HFHe0

urgrensoulleir (ppdasvel

L QUG HMBHEMETULID HL 1AL 60
(urLsTemey BIL&TL I, CHI@,d)
UL gBuUr(h @saimslensmrlijb
FHEVUBMBUID QBN LB HSHID
@(MIGBENLOLILILD

SBBe- HBLISHHL CFwisipsnmul e
SHIMNHEHS CFUMID [HL OUIGHENSBEEI
(ufemyeaBUeHHn BevelldF
CFwBHLLID)

BITEUBIENEOWID, eIlEhEh T FnL LD
QPBIBEMIDLIL L 6UIGHENHEHEIT

o Afwir GomBuriener, eu@lUm®B
Cumurieney, sgdflwr s1ielmsbd
uUBWI BL6MYHENE

wremeui CoHemeusemsnd CHBHHID
Heve eHHHHG LOTERT6NTHEHHE
RSHSINPLIML  UPHBIGLD

[BL Y SHENSHUILD

wremrelt UBHiL SNfdHenoHemenL
GuigmigmHsy

EememTLILITL_ 61 iTen

[BL_6UIQ SENBHEM GNT6L  LITL_6M HT65Hem
sueTTLILI(BSHHIeUSHBE MW

BL 6P &60 5 &H6N 6T
GoBosmsiTensv(allenemuin_ B FHIGLID,
Bbsy FepsBareneu, Hogrei,
SMBUIeOT (WHeOW 160 QFWBLITHE6IT)
LomeuTeUT WP L GUID  LOT6wToUIT
SIMLGYLD (HPSBTBNI BL6UGSHNS
o __uL)

LOMEDOT6UT  &ThidLD

o Fflwi Fhsd

f

wHUT B CFmmHemen

Carflw.’. UgBmss LU uflemes,
urL gTeneuFeaTamemen CaTLuTL (B, BHLHMD

Sl L_euenent 1

Proceedings of Jaffna Science Association, Vol. 15, No. 02, May 2008

LDIT630T 6)IT

Q60T Couemevds@id QuImItuTe 2 Hell dfuwi.’.

LIT. &H601LIT V60T

ST FGF M 6UB6IT

SHTLe @Bl Couensumssit

SIVIIVBF  CFUIcLSH6IT
ugleysenens uyTofSHHe0. GuITEI,
SHeMpUT Gsmemel, UBRIFSL B,
sl HULALTBBICImMeSEIT,
QurmpLugde) Bsusnevsmsit
(PpSHeVLLIGH.

ST HJ6Y  GUhia

e sl 1 ugmofiny
o QUTIHLS6IT, LIGWIL M6

alHGwrsd

Sy Fflwirsenenis GQuUBBIG

(A5 {CE )

LomesTeueny & B &HEH6e0

ot @up, SAfwr GSuw
BiTeuTaid

BITOBlEMEULISFBE LD

61l GhEhTENTnlHHIDE LD
CxmemeuwimensuBenms Cabmeieueie)

LD 6307 61T

@6uleuT(H Ceusmevd@d Gummiiumes g fwir.”.

° QFHMLIL Bl ONYHNHHEMET
WPpOBULTEF  QFUIGHED

® 9 6i6NE 6UGTIRIGBEN6T
Q(LDMBIBEMLD HFH60

° Fopddh OHTLiLHemeT 6l[HEHD
CFu1H60

e QuBGDNT, UeMLOWI LDTEmIEUIT,
FCHTHIT LML FTWE0, SITF
CHTEWILT SHTUSAIEST, CLITZHIF60
WrAmgast QHTLiyssit

e urLgmeneoulled Quends
[BL_6UIQ &H60 & EHEN6NT
PLRGUGSSIBIL
GaTLiysnLw BlenmGauBmId
AL

e BLTHS DN HMS,
CewBUTEHM6T QUOHIHMOSHS
BlenmCeubmsd

o flur Amenwsen, elpUUBIGST 2 ML CWTHESG SLMDEMEN QULIML HBHEVID
BLMWEGNW AHETTHMS QUPHRIGSOID SHBHLUT WTHSGSU QuUIBILLITeTeuT
STESILIGID BHEDL (LPBUTd Houeids CousmiBOLOBILIBUID DISUSHTEN .




dsepeniiLyrugBaimssien HeoelsGsameudsi

sLbS Qous WBEMTS 6iogl snenseisn Mene
Wl Gursworer UTHiLBEHE 2 shemaleil i g. Gsen
STHEBHGET L) FHHHBHEDHEG BobseoTD.  GLITHD,
SUST(LPENBULD, UL Rids (ETHLD, SUMIENLOUD
Heemenasmenis  Quilgid  undHeametenar.  @eunren
BTEBHIBENT0  GUBGHTT- letenen o _mend FHmlguns
Bevemev.  Gogund  emeyui . GHBIDLITIEST,  OHILTHIET,
urediwied Ly & dlemenasen, Hmeui HlerollgGuinsid,
GBBFCFuLEaT6 FHUGLD GLibCmTT &6t
BL6ugSmBHaTey leTenenseasi &0l HEHenaumen Lso
ghailiumsaied  ByrsfssiubGdamer.  GbEameuilsd
Boba  medll  BrhsST  avsTumGSar  Fmeui-
Uehiemsnassit o flemiod snsansdlsd (UN Convention on

the Right of Child) GBI Beirenaumenn
GrrasCaiemngueienagl.
»  dmieuisefen 2_6n- H6veild Boaneusei

LSOO (pHEU6y Sisuiden D SiBHiad
BWEGS SOLULGTS o auliiGHe0. LD  eumihg

QB DBIEHLOUITEN GBLSH e mibaAI Sl BGHID
UITHIBMIIL.

> BIené@ Bl IBIES  Hlaeowrer (@ pedsd
AUTLDSH6ED (Gur, [CIES T Buimenda

DT HBMIGET,  CU6H(LDENBHAIT)

P s Lefwed Coemeubenten o _amiey, Bi, SHHHOT
HBBIL6V, LOHHSHIEULD.

P @n s1Emen  Glpedd Sl ssamigll  sumpelen

DI IR ENETIL Cumssmigw FHSTLILIMIESEI.
(2_&NjemiioTss DU B EHBE LT &1
LeLBRIeIBHE H6LEY wrglflEei
CremeuliLiBa e, )

> seoalECamadei  CQUBGSoW  MESS6,  SHme
CPEVIDTHS  HGI  eIFTHETD  umniel  Bedey
B Eansenuis GLmsD.

LT FTEn6VHEE0 -

Lil6TTemeTTLILITTU 16585 60 (B &b TR B606 HEHeme1HEm6T
BompCabpid  (WEEI  JVSTEILTL ST 2._6iTsTg.
unL &mene0 ol bl oilsl®msd  unFreneouiaeien
SiGur, SR, LOTEUOTEUIT, QuinGun,
(PBTMOHHINBSG MM S GHESlmambs CFwLsTHs:D,
HHIGDILILY, yfibaiemied enim_nsGeu (walDSSmaE.
CioB@mitic L SIHEMAUHLD Gy FepHiona
Cgrisfwner  (paCapnsAnEG G BFOFsID  @f
BB &b@h uTLFTmeWTGD. E&  oremelse s
BHmeL  CHemeuEemen  HeomGanmid @@m  FapSOTELD.
S Leuenemr 160 ‘eUiiileng  eienensenen

Copemeumenen  HleopGeuBpud LT FTeme0 DieNOLIL]
(POBDOML  PUoBIBTS  giubBHs  Ceuswigujeieng.
6)QismenllsL 61D QLiptbumevTeur LITL STen60&E6iT

wrenmeuiasilen el GCHMeUBEMET (LDIDEMIDWITE  EupHIEH
upuwingd  HaneoulGeuBs 2 cTenenoamuill ey  &iie)®eN
abeoIbET. GHmen.  @eieuensulsd  SyFibLGsEaI
UL STeneuSaeTLTaIEH  omemreuiaetell  CoHameaumenent
Wisgd Gauiugd Wsitewmen  Gruwiinum_srensossmrs  (Child
Friendly School) Cewmiit L Hemg
Rovminaulsy UNICEF oenwiny sugblsseieng. Gser
Grreemisents,

LOTBIILIER DS @ 1D

Proceedings of Jaffna Science Association, Vol. 15, No. 02, May 2008

LIT. G5601LIT 60601

L Speurt 2_fleniosenenii UTSHISTSHSH6V,
SHEUTEFF BTN HBBH GlP60
2. omesieuit H6061 56 HemeuBEm6T BlenGeubmigev,

2 6 2 L6 GHemeusemsiil 1ishd CFuigHe
Al wremer @enSOHTLTemu o _ulfii1lsse0
Ui emensy  oigul, eyAfwir, wreweut, GQUBEBTT,
Bevsiiadl oLl e, FpSESHUHSBS L Buiuimen
GETLTysmen 6ll(HHE CFUIH6n.

5. UMHIBTUUTET GPHeNevenll 6UIMHIGE60.

awgl  IGsssdianp  @eomemsulsy  GUEGLDLITsVTET
um_smeeoseiigud  CuB@GEIUI L  Beeemw el
LD BULBiGmeTSH  HmewIL  Qewnguieeng)  Lsv
i jewniay- BLSHMS LOTBBF CrwBUTBsamen
Bombensien Gausbngu)td 2_eltengl. @G@ULD, LT FTen6v,
Fapsid, BIG gHm  aumsulsy eienenseisn  ssvals
Comareamens  slwurslyibs Osran® GswBLGS B

usbBeumy AB(paBHM6T o enellwied-  Fepsefiuisd
fHiuims GuouhsHs Gousmngu jeitenians.
deiemsnisamensCadpibosd  (Child  Abuse)  ojsvevg

seodyCuns  Qewised sHBBUTEl UMCHI ST

aFlefsn  aupdama. 2 edGBWw  psIBTag
Bl ReueliLwiors o _eiensres  HOmoamIG
Siflefl Heiion g,

fprissnen 2 160  gTiBS  CaBmbssd, o6,
wenGlewpFd FTihsH CaBmIHH60, FHG|6M6))
Lm&SH6uIL, umeSiuisy Fibd CaBmIshSHsv,

SuUTEHLIOUTEET — Lmeushel, &L HSH, SHeoalH8Hme
plgradiny, Gemfcsefsd FELBHSE, AIRI(IPMD, 6Ty
BLONGSMBEHEMED  FOLUBDHSEOHONTED ST BEHEMLL
2 _aneluis)  Hevell HBHeMeuBST  LmEHSH LGS sise.
ReuBBiBeE &6 dHenendaren

>  gafimanbs Cadlw AW  BLelgSMBHMET

CiomoiETsitensd

> eitsmeni iy muig s enmeane &606 HBHemeub6iT
gL umes el fijemiieyFQF B L hisenen
(PTG B GHe0

> GH0usE el GBS UTTHISEM6TT & 5HHH
& B SILIBLIB FepsCaameubhS_L misamen
BEOL (PEPBLILIBGSHSH60.

> cugenioeni RO HBHID GBLUSSHIL 1O 60
SUABBILLIBSHH60 Finbluw IBL_6UIQ 6N & & 6N6T
(LPESILILIT S &H60 ’

> unLeTemey WB@ID Faps FHWTSL  Lsienenses

2_enailied, sevelluiuisd Coemeudemsn Bed S

SEuieeian o emiememsn  QeuelbET L &g

yfibgiemisy QFwBuTGaemst GbGsmsisms.
Eelieunmne 2_enelluish flwimsed Fapseilied
felwmseyd emenseisd sevalHB8Hmeumsenst  Flwins
Gl ent(BH SI6UITHEN6TT SEVRLOWILDT S FH60
(Educationalisation) Gaweiipenpserlsd EEHON
el HUGILIHLOTamIenL GuimedeyL_ebr LO6VT FOIFUIFH60
(Blossoming Human Excellency) eeim  ssvellulwiedss
o _wiCprédluisd  QewBuTsend® 2 uliGsT@ossb
suglienLssit - Usienenseien 2 Lelwisd, 2 _sneiliLiey,
6061 56 5 meusmETLILT & EWLITSHE &6 CunBs
FIHEHLDTGD. GHBSHTE U CFWLI(IPODBEMET  HID
(peGenBhEs Geuengujeieng).



The Necessity for Herbal Treatment

P. Romaheswaran
Former Provincial Director of Ayurveda

The Chairperson Professor Vasanthy
Arasaratnam, the Learned Dignitaries, Ladies and
Gentlemen, on the outset let me thank the
organisers of this meeting the Jaffna Science
Association for providing me this rare
opportunity to speak to you. This morning | feel |
have very appropriately chosen a fruitful subject
“THE NECESSITY FOR HERBAL TREATMENT”,

In the 19" century Scotland a young mother
observed her 3 year old son’s inquisitive nature.
It seemed he was curious about everything that
moved or made a noise. James clerk Maxwell
would carry his boyhood wonder with him into a
remarkable career in science. He wentonto do a
groundbreaking work in electricity & magnetism.
Years later, Albert Einstein would say of
Maxwell’s work that it was the most fruitful that
Physics has experienced since the time of
Newton.

All these years all the Scientific inventions have
taken place through the dedicated application of
the people involving themselves inwardly. Some
people have involved themselves outwardly
probing into the nature and thus succeeded in
unravelling the mysteries of nature.

We have travelled a very long way from the days
when nature filed the primitive mind of man
with fear and terror. We have probed deep in to
the mysteries of physical nature and harnessed
its farces for our material comforts. We feel that
we have conquered nature; through now and
then we are reminded that we are still far from
being its masters. The primitive man had
however to use and even fight the element of
nature in the struggle for existence and bow
down to the forces over which he had not learnt
to exercise any control. The human mind had
not yet turned inwards but had to remain
occupied with the appeasement and propitiation
of external forces.
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Well Ladies & Gentlemen, the plants or the flora
is the greatest gift of God to mankind. Without
plants nothing can exist in their world. The
classifications of plants are many. Generally the
plants are classified under three categories:
herbs, shrubs and trees. Herbs are very small
and annuals, shrubs are little big and biennials,
but the trees are tall and perennials. The usages
of plants are many and multi-folded.

Here | am going to deal with the subject “The
Necessity for Herbal Treatment”. So firstly, let
me provide you with a proper definition for
herb.

Usually all the plants are useful to man in many
ways.But here when | say Herb, | do not mean
the small trailing plants only. All the plants which
have curative medicinal properties for diseases
are generally termed Herbs. It can be herbs,
shrubs, trees, climber, twiners, lians, epiphytes,
parasites, halophytes, hydrophytes, xerophytes
and it can also mean the usage of any part of the
plants such as roots, stems, barks, leaves, buds,
calyx, petals, stamens, seeds, fruits, nuts, gums,
latex, etc. Or the whole plant itself. So any plant
which is of medicinal value is termed as herb.

Our ancestors were completely dependent on
nature for everything as | have pointed to you
early. They obeyed the laws of nature and as
such they were able to lead a peaceful life. Then
they did not have curiosity to unravel the
mysteries of nature. They were really contended
with what they were possessing.

In the system of indigenous medicine the total
number of diseases is limited to 4,448. They say
there are 4,448 typical diseases and there are
4,448 typical Herbs to cure each disease. But all
these valuable knowledge of Herbal treatments
are extinct at present.
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Evolution has affected the plant kingdom, the
animal kingdom and the mineral kingdom as
well. The man is also subject to evolution. His
habit, habitat, and his illness

undergone changes due to evolution.

also have

For the modern evolved disease we prepare a
medicine using the evolved herbs, shrubs, salts,
animal product and minerals. When such
medicine is prescribed to a patient he is cured

fully rewarding success to our treatment.

This itself is a positive proof that herbal
treatment is not only wholistic but also holistic.
It is not subject to mutation. it is not affected by
time space and causation. Thus the herbal
treatment stands as a positive proof for its
perfectness. When any domestic animal falls sick
it begins to fast till it completely recovers from
its illness. So it follows a medical maxim that
fasting is the perfect medicine itself. “somussmiid

ugLD @enagHiD”

Herbs are used in blenty by the indigenous
medical practitioners in all their medicinal
preparations. Medicine as everyone knows is not
merely a science but an art as well. It consists of
not merely compounding mixtures, preparing
decoctions, oils, pills, plasters and drugs of all
kinds: but it also deals with the different
processes of life. The practice of medicine
spoken of here deals not merely with the
external body of man, but also with the inner
man or the soul. The art of medicine is based on
Truth and as such it is a Divine art not to be
prostituted for base purposes for money. The
employment of
charity,
cornerstones in the practice of medicine. It is
therefore a holy science and the practice of
medicine and the curing of diseases are a sacred
mission and as such cannot be understood by
those who are undeveloped in their minds or
who have made no study of the deeper causes

strong wills, benevolence,
patience etc are the important

and aims of life. There are countless remedies in
nature which are marginalia die, ie., the
mysteries of curing and healing hidden from the
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eyes, but open to the spiritual perception of the
wife.

A medicine that will do good at one time will be
useless at another according to the prevailing
influence of plants and their forces; and
therefore a system of medicine without the true
knowledge and understanding of natural laws is
likely to do more harm than good. Medical
science may be mastered by learning, but
medical wisdom be gained only by knowledge of
nature or of the soul. Medical science in India as
practiced by our ancestors has been purely
associated with religion and philosophy and as
such is evidently based on Truth.

A system of medicine without understanding
and without a true knowledge of natural laws
will therefore remain forever as a system of
mere opinions superstitions and of passive
observation and inactivity; and this is the fate of
Indigenous systems of medicine in Sri Lanka.

Some may perhaps criticise this on the ground
that these views are similar to those held by the
Medical School of Dogmatic in the time of
Hippocrates, that such knowledge is quite
unnecessary because it is unavailable and
impracticable and that the simple human
experience should be the only guide to practice.

But the fact remains that unless these systems
are thoroughly overhauled through appropriate
literary research coupled with clinical and
therapeutic researches our physicians will
seldom cure a serious or chronic ailment.

The three systems that are adopted in practice
here in Sri Lanka using herbs for treatment along
with ingredients collected from various animal
sources, minerals and metals are Ayurveda,
Unani and Siddha; all of which are based on
humoural pathology - or in other words on the
same physiological doctrine that air, bile and
phlegm are the three support of the body. They
all advocate that without these three humours
the individual could not exist and if they get
deranged diseases or death will be the result.
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Ayurveda is reckoned as a portion of the fourth
Veda or the Atharvana as has been considered
the oldest work in Hindu Medicine. Although this
is claimed by the Aryans as theirs, neither its
author nor the age is known and only fragments
of it have come down to us embodied in certain
commentaries of subsequent writers. The
modern Hindus ascribe its authorship to their
gods, Some to Brahma and others to Lord Shiva;
but in their philosophical writings they are all
attributed only to Siva; who in this aspect is
known as (vaidheesvara ) God of medicine.

It is not clear how the human race got access to
it, as many and various are the legends current
about it. It is said that in kali-yuga. the world
became reprobate and the corruption of the
human race was such as to necessitate a great
curtailment of life and to leave the people
embittered by numerous ailments. This legend is
supposed to indicate the epoch of Ayurveda as
inter mediate between the vedic and the
Brahminical times which is about'the gt or the
10" century B.C. In the systems ofAyur veda the
works of charaka shusturata on medicine and
surgery reépective!y are regarded as a great
authority. ' :

The Arabians had cultivated the Science and Art
of medicine, at a very early period; but very little
informatio® is known regarding any of their
physicians of repute. The Arabic writers gf the
7" & 8" century A.D. were mostly natives of
Syria ‘'whé& visited India on ‘'many occasions and
took away with them many Hindu works which
they got translated into Arabic and Persian
languages. They were allowed borrowers of
science and were also in the habit of looking
forward to the increase of their stock of
knowledge by translating into their own
language some of the Medico-Theological
compositions of the Indian Physicians. Professor
Wilson is of the opinion that they followed the
Hindu works on medicine more closely than the
early Greeks and that is the Unani systems of
medicine that is in existence at present.
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The word Siddha comes from the word “siddhi”
which means an object to be attained or
perfections or Heavenly Bliss. Siddha, generally
refers to Astama Siddhis, i.e., the right great
supernatural powers Lahima etc. Those who
attained or achieved the above said are known
as Sidhars — Seers.

Siddhis are also construed powers which are
attained by birth according to previous karma,
by chemical means or power of words or by
mortification  or  through  concentration.
Concentration on the element beginning with
the gross ending with the simple forms enable to
get mastery over the elements and this was
practised by a sect of Buddhists who
concentrated on a lump of clay with a view to

see its fine ethereal particles.

In Dawson’s classical Dictionary of Hindu
mythology. They are described as belonging to a
class of some divine beings of great parity and
Holiness dwelling in the regions of the sky or
between the sky and earth.

In Ayurveda such classes of performs were called
Rasayanas on account of their ability, proficiency
in the knowledge of Alchemy and rejuvenation
These Siddhars belong to a school of great
knowledge which originally consisted of eighteen
members known as Moola varga siddhars.

Plants have formed the basis of sophisticated
traditional systems that have been in existence
for thousand years. The first record, written on
hundreds of clay tablets in cuneiform are from
Mesopotamia and date about 2,600 B.C;
amongst 1,000 plant derivatives which they
were using were oils of cedars species (cedar)
Cupressus sempervirens (Cypress), Glycyrrhiza
glabra (licorice), Commiphora species (myrrh)
and Papaver somniferum (Poppy juice). All of
which are still in use today for treatment plants
like Achyranthus aspera (pruymel), Aerva lanata
(PminTemen)

Alternanthera sessilis

(QuiTetTeurTrusTemn), Amaranthus spinosa
(enewdseng), Amaranthus viridis (Siédeny),

Hemidesmus indicus (weiestfl), Raphanus sativus
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(weienmudd) Coccinia indica (Q&meuemneu) Cucumis
(O Benincase hispida
(eopitgded), Lagenaria siceraria (semysbemul),
Phyllanthus niruri (Bpa&ru)  Gmeveld), Tribulus
terrestris (Ommebdlsv) are all used as diuretics
affecting

utilissima

preventing people from diseases
kidney.

In older days the traditional physicians widely
used Croton tigilinu (Gwieumenip) seeds in the
preparations of wvatha pethy commonly
administered to patients as strong purgative
twice a year one dose in mid January and the
other in mid July to expel the collected Rheum
from the descending colon which is understood
as the cause for so many rheumatic ailments in
the life of a person. '
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People used commonly the ripe old leaves of
Atrocarpus intergrifolia (usoTiLRSHH60 Bewev)
as spoons to drink hot porridges thus controlling
the blood sugar in their systems in the past.

For diabetes plants like Cassia auriculata
(etouyal Tinospora cordifolia
(Spx Fidseny FhFHev o), Solacia reticulata
(sLemEhdILL_emL) are being used as successful
herbal treatments especially for juvenile cases
of diabetes.

UEh&FTHIGBID),

The seeds of Dolichos biflorus (Gssiten) along
with garlic if boiled and the boiled water is
taken for 40 days continuously guarantees as a
sure remedy for obesity.
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Leishmaniasis: An Emerging Vector-Borne Disease in Sri Lanka

~ S.N.Surendran
Department of Zoology, University of Jaffna, Sri Lanka

Introduction

Leishmaniasis is a vector-borne disea;e known for
centuries and is caused by a protozoan parasite
called Leishmania. The disease is primarily
zoonotic and responsible for nearly 1.5-2 million
new infections annually with estimated 12 million
people currently infected worldwide
(http://www.who.int/leishmaniasis/burden).

The disease occurs mainly in 3 forms viz.
cutaneous leishmaniasis (CL), visceral
leishmaniasis (VL) and mucocutaneous
leismaniasis. The CL form is mainly associated with
L. tropica and L. major (associated with animals)
and the VL is generally caused by L. donovani. The
causative agents are carried by tiny insects called
sand flies and the disease is transmitted through
the bites of female sand flies while taking blood
meal.

The old world sand flies are called Phlebotomine
and the new world are Lutzomyia species. The
vectors are mainly confined to forested areas,
shrub jungles, stones and caves. They feed on
humans in the night and early morning. They
hardly fly and hop around about 3 feet above
ground level covering a distance of 450m. They
undergo development through immature forms
and takes more than 5 weeks to complete their
life cycle.

Leishmaniasis in Sri Lanka

Despite the endemicity of VL in India,
predominantly due to L. donovani, Sri Lanka has
until recently remained free of any form of
leishmaniasis, = excepting cases in workers
returning from overseas (Naotunne et al. 1990).
The first autochthonous case  of cutaneous
leishmaniasis was reported in 1992 (Athukorale et

al. 1992); a decade later, 65 cases, mainly from

Northeast and North central provinces, were
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documented by Siriwardena et al. (2003). Now the
disease is wide spread and infected patients are
reported from Jaffna, Vanni, Amparai ,
Mahiyangana, and Ambalantota. However,
recently the first case of VL, based on liver
biopsies of a female, reported from North Central
Province (Abeygunasekara et al. 2007). The causal
agent in CL patients was identified as Leishmania
donovani zymodeme MON-37 (Karunaweera et al.
2003) which is typically associated with VL (kala-
azar) in India.

Phlebotmus argentipes is the established vector of
L. donovani in India (lllanko et al. 1994). The
absence of Leishmaniasis in Sri Lanka was
associated with the presence of zoophagic P.
argentipes. However, presence of zoophagic and
anthropophagic nature of P. argentipes in Sri
Lanka was reported in 1990 (Lane et al. 1990;
Lewis, 1978)

With the increasing incidence of cutaneous
leishmaniasis in Sri Lanka, particularly in northern
province, insecticide-mediated vector control will
be under consideration. Optimising such a
strategy requires the characterisation of sand fly
populations in target areas with regard to species
composition, vectorial status and extant of
resistance, among other parameters.

Studies from northern Sri Lanka

Delft Island lies in the Palk strait 37 km from the
coast of Tamil Nadu state in India where kalar-azar
(VL) is endemic. There was a request from the
health officers in Delft to the Jaffna Health
Services to take necessary action to control severe
insect biting nuisance in early 2004. In mid May
2004 flies were collected in Delft using human
landing catches (HLC) and cattle baited traps
(CBT). Later the collected flies were identified as

“sandflies with P. argentipes as the predominant

species (Surendran et al. 2005 a). In 2005, among
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the 7 suspected cases (referred to Medical
Faculty, University of Jaffna) 3 were identified
positive for CL (unpublished data). All the
diagnosed .cases had prior exposure to Wanni
main land.

These developments prompted the health
authorities in Jaffna to carry outa single indoor
residual spray (IRS) for Delft in June 2005. In this
context several studies were carried out to study
the bionomics of P. argentipes population and the
public perception of sandflies and knowledge of
leishmaniasis transmission.

Bionomics of P. argentipes

P. argentipes shows geographic variation in
several morphological characteristics. The best-
described of these is a difference in the length of
the sensilla chaetica (lllanko 2000). The length of
the s. chaetica appears to correlate with the VL
distribution; sandflies from VL-endemic areas in
India have short s. chaetica whereas sand flies
from non-endemic areas have longer s. chaetica.
Sympatric populations have also been recorded in
india (lllanko et al. 1994; Illanko, 2000). As a result
of these and other studies (e.g. variation in
cuticular hydrocarbons) it has been suggested that
P. argentipes exists as a species complex, with two
morphological species of different vectorial
capacity. The species which have shorter s.
chaetica are referred as morpho species B and
those with longer as morphospecies A (illanko,
2000).

The analysis of P argentipes population from Delft
island revealed the presence of morphospecies B.
As morphospecies B adults were collected using
CBT and HLC techniques it suggests that
morphospecies B is at least partially
anthropophagy, supporting a link  with
leishmaniasis transmission (Surendran et al.
2005a)).

Molecular characterization

Perfect identification of vector is crucial in vector
control programme. The sandfly identification is
laborious as it is mainly confined to microscopic
analysis. A molecular based technique is preferred
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for its reliability and easy applicability. An attempt
was made to develop a molecular based
identification technique for P. argentipes. A simple
185 PCR-RFLP method was developed to
distinguish P. argentipes population of Sri Lanka
(Surendran et al. 2005b)

Insecticide resistance

Even though the IRS with lambdacyhalothrin
carried out in 2005 proved to be effective
(Surendran et al. 2007) studies were carried out to
establish the current insecticide susceptibility
status of sand flies from Delft Island. Surendran et
al (2005b) analysed the activities of 4 enzyme
systems involved in
(acetylcholinesterase, non-specific
carboxylesterses, glutathione-S-transferases and

insecticide resistance

cytochrome p450 monooxygenases), adapting
procedures established for use with mosquitoes.
There was preliminary evidence for elevated
esterases and altered acetylcholinesterase in this
population, which probably arose from the
malathion based spraying regimes of the Anti-
Malaria Campaign (Surendran et al. 2005b).

Public awareness

A structured questionnaire-based study was
carried out among the residents of Delft to assess
their perception of sandflies and knowledge of
leishmaniasis transmission and also to determine
factors that influence sandfly biting frequencies
{Surendran et al. 2007b). No studies have been
reported so far to assess local knowledge on CL
and personal protective measures against sandfly
bite by residents in areas of the country where CL
can be transmitted. While most respondents
perceived sandflies as a biting menace they did
not suspect them as potential vectors of disease
on Delft.

There was no awareness of leishmaniasis itself,
and this ignorance is likely to be widespread in the
Northeastern province. If sandflies are not
recognized as important in the transmission of
leishmaniasis, the \villagers will not take
sufficiently  stringent protect
themselves against their bites. Although no cases

measures to
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of CL have been reported from permanent Delft
island residents, there is a serious risk of infecting
the vector population on Delft Island with L
donovani arriving from mainland Sri Lanka.

Implications of Delft Studies

The potential for infection of the vector
population on Delft Island with L. donovani
arriving from mainland is thus relatively high. The
way of life of the people and the environment in
Delft are conducive for propagation and breeding
of sandflies. The high humid and dry grey loam soil
(suitable for extensive growth of pasture grass)
with forests cover favours, in addition to the life
style of the inhabitants, the high prevalence of P.
argentipes on Delft. Sand fly populations present
in forests (soil at base of trees, roots of large
tress, caves) can spread to adjacent domestic
dwelling made of mud floors
(Feliciangeli, 2004).

and walls

Although no cases of leishmaniasis have been
reported from permanent Delft Island residents,
the potential for infection of the vector population
on Delft Island with L. donovani arriving from
mainland Sri Lanka and Tamil Nadu is relatively
high. The disease may also not be diagnosed
among the residents since the medical community
in Sri Lanka has become aware of local occurrence
of the disease only recently. Leishmania species
primarily infect animals. and only secondarily
human. The animals such as rodents and
carnivores are considered as reservoir hosts of
Leishmania parasites (Bray, 1974). The potentiai
reservoirs such as dogs (as domestic animal) and
squirrels (rodents) are present in Delft.

The unique lifestyle of the people also provides
suitable environment for the propagation of sand
fly populations in the island. Sand fly populations
are said to be present in forest areas (soil at base
of trees, roots of large trees,caves etc.) with
adjacent domestic dwelling made up of mud
floors and walls (Alexander and Maroli, 2003).
Considerable proportion of the land cover in Delft
island is of samll forests. Many houses in the
island are with mud floor and parapet wall, which
is constructed using only coral stones. In addition,
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the inhabitants of the island used to sleep in the
open verandah of their houses. This provides a
greater opportunity for them to expose
themselves to sand fly bite. Medical facilities on
the island are scanty. Sand flies are recognized as
a biting nuisance, but not as disease vectors, and
there is little, if any, awareness of leishmaniasis
itself.

Given the many different combinations of vector,
ecological  conditions,
practices that
contribute to the transmission of leishmaniasis

control measures should be carefully formulated.

parasite, reservoir,

epidemiology and cultural

education s
required in addition to any control measures
against leishmaniasis.

Community participation and

Conclusion

Leishmaniasis is emerging as an important vector-
borne disease in Sri Lanka

Presence of both forms CL and VL has been
reported. P. argentipes, the vector of L. donovani,
is widely distributed in Sri Lanka with the presence
of the vector morphospecies B. Studies from
northern Sri Lanka reveal that the inadequate
awareness among public is a major concern for
Health authorities should be
alerted of the emerging threat and to introduce a
control programme with active participation of
the public.

disease control.
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Nanotechnology and its applications

P. Ravirajan
Department of Physics, University of Jaffn, Sri Lanka

History

‘There’s plenty of room at
' the bottom’

Prof. Richard Feynman

Nanotechnology first gained recognition after a
Physicist and Nobel Laureate, Richard Feynman,
presented his talk, "There's Plenty of Room at the
Bottom" to the American Physical Society in 1959.
In his talk, he predicted that enormous number of
technical applications could be found by
manipulating and controlling things on a tiny
scale.

100
Nanotechnology
Biotechnoiogy

Information Technolo

Impact on Society

0 |

1950 1970 1990 2010 2030 2050 2070

Year

Although Feynman’s prediction of the future of
the nanotechnology came about fifty years ago,
slow growth of this technology continued for
more than three decades. The impact of
Nanotechnology on the society really began to

accelerate only very recently, whereas the other -
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leading technologies such as information and
biotechnologies attained faster initial growth
rate.In the last two decades over a dozen Nobel
prizes have been awarded in nanotechnology.
One of the major milestone was when Rice
University Professor Richard Smalley won the
1996 Nobe! Prize for discovering a new form of
carbon: a molecule of sixty carbon atoms
(referred to as C60) in 1985. Today C60 has
become one of a growing number of building
blocks for a new class of nanosized materials.

What is Nanotechnology?

Nanotechnology is a highly multidisciplinary field
and often has different meanings to people from
different groups. In fact, it is fabrication
technology in which objects are designed and
built by the specification and placement of
individual atoms or molecules or where at least
one dimension is on a scale of nanometers
(nm=10° m). The essence of nanotechnology is
the ability to work at the molecular level, atom by
atom, or molecule by molecule, to create large
structures with fundamentally new molecular
organization. Nanotechnology is concerned with
materials and systems whose structures and
components exhibit novel and significantly
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improved physical, chemical, and biological
properties, phenomena, and processes because of
their nanoscaled size.

Nanotechnology should let us make almost every
manufactured product faster, lighter, stronger,
smarter, safer and cleaner.

1. Electronic Applications: Computers of the
future will use Atoms Instead of Chips for
Memory

Computer chips are being made using lithography.
If the computer hardware revolution is to
continue at its current pace, in a decade or so we
will have to move beyond lithography to some
new post lithographic manufacturing technology.
Ultimately, each logic element will be made from
just a few atoms.

Convergence of IT, audio, video and graphics

Designs for computer gates with less than 1,000
atoms have already been proposed but each atom
in such a small device has to be in exactly the right
place. To economically build and interconnect
trillions upon trillions of such small and precise
devices in a complex three dimensional pattern
will need a manufacturing technology well beyond
today's lithography: we will need nanotechnology.
With it, we should be able to build mass storage
devices that can store more than a hundred
billion billion bytes in a volume the size of a
sugar cube; RAM that can store a mere billion
billion bytes in such a volume; and massively
parallel computers of the same size that can
deliver a billion billion (10') instructions per
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second. Nanotechnolgy may pave the way to have
a device which incorporates several applications.

Nanotechnology will also bring 100 Terabyte (10°
Giga Byte) 3.5-inch digital data storage disks soon.

351N ,
Atomic Holographic
Drive

Power/Control
Optical Data Cable

cal

Cable

35N
Atomic Holographic Copyright 1986 - 2004
" Colossal Storage Corp.

100 Terabyte 37" Digital Data Storage Disk

2. Energy applications

The energy crisis has nowadays become one of

the most highlighted issues that threaten the
world. The traditional fossil fuel used for the
production of energy is declined at a terrific rate
and probably awaiting their end within few years.
World energy consumption on the other hand is
expected to increase by 50 % to a staggering
180000 GWh per vyear by 2020.Unwanted
ecological problems such as environmental
pollution due to carbon dioxide emission and
global warming are also associated with the
burning of fossil fuels in the energy production.

So the world is compelled to rely on alternative

renewable energies to cover the substantia
deficit by fossil fuels. :

Nanotechnology has significant influence on
several energy sources / storage devices such as

fuel cells, batteries and solar cells.

2.1 Solar Cells

Solar power is considered one of the better

renewable energy platforms. Enough sunlight hits

our region each day to meet our energy needs for
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an entire year. On top of this, solar energy is a
free power source, since nobody can corner the
market onthe sun.

US50.100W - US$0.204Y
100 ;
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Several universities and companies have
developed nanotech solar cells that can be
manufactured at significantly lower cost than
conventional solar cells. Nanotechnology will cut
costs both of the solar cells and the equipment
needed to deploy them, making solar power
economical. The future generation solar cells that
employ nanomaterials and nanotechnology for
their production will be expected at least more
than an order cost efficient than the present solar
cells. Nanotechnology offers not only low cost but
also low weight, low material requirements, ease
of manufacture, mechanical flexibility and a large
field of application. Fabrication of nanotech solar
cell on large scale becomes possible due to roll to
roll fabrication route.

solution metal
deposition

deposition
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—
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In principle, nanotechnology can also be produced
in several colours and even be transparent in the
visible enabling semi-transparent windows, roof
lighting or automobile sunrcofs that generate
electricity from solar light.

Hard

2.2 Fuel Cell

Elsctrolyte

membrane

A fuel cell is an electrochemical conversion device.
It produces electricity frem fuel {on the anode
side) and an oxidant (on the cathode side), which
react in the presence of an electrolyte.
Nanotechnology is being used to reduce the cost
of catalysts used in fuel cells to produce hydrogen
ions from fuel such as methanol and to improve
the efficiency of membranes used in fuel cells to
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separate hydrogen ions from other gases such as
oxygen

2.3 Batteries

Companies are currently developing batteries
using nanomaterials. One such battery will be a
good as new after sitting on the shelf for decades.
Another battery can be recharged significantly
- faster than conventional batteries.

2.4 Fuels

Nanotechnology can address the shortage of fossil
fuels such as diesel and gasoline by making the
production of fuels from low grade raw materials
economical, increasing the mileage of engines,
and rhaking the production of fuels from normal
raw materials more efficient.

3. Medical uses - Medicine can heal at the
molecular or cellular level.

If we had surgical tools that were molecular both
in their size and precision, we could develop a
medical technology that for the first time would
let us directly heal the injuries at the molecuiar
and cellular level that are the root causes of
disease and ill health. With the precision of drugs
combined with the intelligent guidance of the
‘ surgeon's scalpel, we can expect a quantum leap
in  medical capabilities.  Applications  of
nanotechnology in medicine currently being
developed involve employing nanoparticies to
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deliver drugs, heat, light or other substances to
specific cells in the human body. Engineering
particles to be used in this way allows detection
and/or treatment of diseases or injuries within
the targeted celis, thereby minimizing the damage
to healthy cells in the body. When it's perfected,
this method should greatly reduce the damage
treatment such as chemotherapy does to a
patient's healthy cells.

The longer range future of nanotechnology in
medicine is referred to as nanomedicine. This
refers to future developments in medicine that
will be based on the ability to build nanorobots. In
the future these nanorobots could actually be
programmed to repair specific diseased cells,
functioning in a similar way to antibodies in our
natural healing processes.

While most applications of nanotechnology in
medicine  are  still  under development
nanocrystalline silver is already being used as an
antimicrobial agent in the treatment of wounds.

4. Health applications:
4.1 Cleaner Water

Nanotechnology is being used to develop
solutions to three very different problems in
water quality. One challenge is the removal of
industrial wastes, such as a cleaning solvent called
TCE, from groundwater. Nanoparticles can be
used to convert the contaminating chemical
through a chemical reaction to make it harmiess.
Studies have shown that this method can be used
successfully to reach contaminates dispersed in
underground ponds and at much lower cost than
methods which require pumping the water out of
the ground for treatment.

4.2 Chemical Sensors

Nanotechnology can enable sensors to detect
very small amounts of chemical vapors. Various
types of detecting elements, such as carbon
nanotubes, zinc oxide nanowires or palladium
nanoparticles can be used in nanotechnology-
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based sensors. Because of the small size of
nanotubes, nanowires, or nanoparticles, a few gas
molecules are sufficient to change the electrical
properties of the sensing elements. This allows
the detection of a very low concentration of
chemical vapors.

4.3 Better Air Quality

Nanotechnology can improve the performance of
catalysts used to transform vapors escaping from
cars or industrial plants into harmless gasses.
That's because catalysts made from nanoparticles
have a greater surface area to interact with the
reacting chemicals than catalysts made from
larger particles. The larger surface area allows
more chemicals to interact with the catalyst
simultaneously, which makes the catalyst more
effective.

4.4 Food protection

Nanotechnology is having an impact on several
aspects of food science, from how food is grown
to how it is packaged. Companies are developing
nanomaterials that will make a difference not only
in the taste of food, but also in food safety, and
the health benefits that food delivers.

4.5 Transparent sun cream

The sun cream serves to protect the skin from
harmful radiations in the sunlight. If macroparticle
cream is used, due to the opacity the natural look
of the skin is lost. The transparent sun cream
comprising nanoparticles allowed the visible light
to pass through and thereby helps the skin not
losing the natural nature.
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5. Military applications - Weaponry can
incorporate computer power but is this
prudent?

In the future, even weapons as small as a
single bullet could pack more computer power
than the largest supercomputer in existence
today, allowing them to perform real time image
analysis of their surroundings and communicate
with weapons tracking systems to acquire and
navigate to targets with greater precision and
control.

Military applications of nanotechnology raise a
number of concerns that prudence suggests we
begin to investigate before, rather than after, we
develop this new technology.

6. Economical air transportation: Lighter
materials will make air and space travel
more economical.

Transportation in space is very expensive
and reserved for an elite few. Nanotechnology will
dramatically reduce the costs and increase the
capabilities of air and space vehicles. The
strength-to-weight ratio and the cost of
components are absolutely critical to the
performance and economy of space vehicle: with
nanotechnology, both of these parameters will be
improved. Beyond inexpensively  providing
remarkably light and strong materials for space
vehicle, nanotechnology will also provide
extremely powerful computers with which to
guide both those ships and a wide range of other
activities in space. Nanotechnology may hold the

key to making space-flight more practical.
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Advancements in nanomaterials make lightweight
solar sails and a cable for the space elevator
possible. By significantly reducing the amount of
rocket fuel required, these advances could lower
the cost of reaching orbit and travelling in space.

Several nanomaterials. are developed for these
applications. Discovery of carbon naotubes has
the potential of revolutionising advancements in
almost all realms because of their impressive
structural, mechanical and electronic properties
such as small size and mass, high strength, higher
electrical and thermal conductivities.

These nanotubes are networks of carbon atoms
approximately 1 nm in diameter and 1-100 [ Jm in
length and can be thought of as a layer of graphite
rolled into a cylinder. One could just imagine
these as flexible cylinders but with tensile
strength even higher than that of diamond.
Materials made of nanotubes are lighter and
more durable because they have low density (1.3
gcm®). As they have very small diameters and
large length carbon nanotube structures are
susceptible to structural instability. The carbon
nanotubes also allowed tuning their mechanical
parameters to desired values.

Carbon nanotube

Conclusion: Nanotechnology has very broad
applications with economic and social impacts
even greater than we can imagine it today.
Nanotechnology is predicted to be developed by
2020 but much depends on our commitment to
its research. Major challenges in nanotechnology
are the tools and methods to fabricate
nanostructured devices in an economically sound
way. Although nanostructured materials find

Proceedings of Jaffna Science Association, Vol. 15, No. 02, May 2008

P. Ravirajan

near-term applications, nanostructured molecular
devices in practical applications may still need
time to wait. v
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Department of Economics, University of Jaffna, Sri Lanka

Chairman sir, executive committee members of
the section, ‘Applied Sciences’, our professors,
academic staff, students, and the distinguished
gathering, it is my great pleasure to deliver this
sectional chairman’s address as | have lead the
applied science section of the Jaffna Science
Association during the past two years with various
activities on behalf of the association. Aspects of
applied sciences are part and parcel of our daily
life and we are carrying out our daily activities
with the scientific knowledge gathered from
theories to applications of scientific concepts in all
aspects.

| wish to take this opportunity to speak on
‘Optimal Sample Sizes in Applied Research
projects’, as nowadays academics and scholars are
engaged in various research projects mostly with
sample surveys rather than population studies.
Population studies are less popular in the current
research world, and sample surveys and sample
experiments are becoming frequent use for
considering limited research funds and time
constraints. Hence, | am hopeful that my talk
today will be helpful to most of the young
researchers to carry out ‘their research work
effectively. The specific emphasis in this talk is
based mostly on applied social, biological and
medical research processes.

A. Introduction
Why this topic at the JSA today?

During the past 23 years of my academic career at
the University of Jaffna, | have observed in many
under-graduate dissertations and in huge number
of post-graduate studies that sampling
approaches have been simply and carelessly
applied in collecting information and data.
Suitable sampling procedures were not properly
adopted in most of the studies of our region.
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Further, proper sample sizes have not been
selected by most of these researchers. Hence, |
decided to talk on this topic today for the
improvements of the scientific research methods
in the Jaffna region.

We shall now see why “Sampling Methods” in
Applied Research Projects is an important topic. In
majority of the Applied Research Studies, we have
frequently encountered the terms “Sample
Observations”, “Sample Measurements”, “Sample
Experiments”, “Sample Trials”, “Sample Products”,
“Sample Outcomes” etc. Infact, these are most
frequently heard key words in the research

reports, papers, articles, dissertations etc.

Definition of Sampling

At this initial stage it is relevant to characterize the
meaning and definition of “Sampling”. We place
three basic questions to explore the meaning or
definition of “Sampling in Applied Research” or
“Sample Survey”.

1. What is meant by Sampling?
2. What do we do in Sampling?
3. Why do we perform Sampling?

Defining what is meant by “Enumeration” is
appropriate. We place the question “What is
Enumeration?” The answer is: Enumeration is
‘Observing’, ‘Measuring’, ‘Counting’ or ‘Extracting’
some data or information on the basis of
“Quantitative variables” or “Qualitative
Attributes” from a number of study materials or
subjects. Sampling procedure in this context is
defined to be a “Partial Enumeration”. There are
two types of enumerations in force: which are
Complete Enumeration and Partial Enumeration.
Complete enumeration is nothing but a Complete
Study or Population Study or a Census, and on the
other hand Partial enumeration is a Partial Study
or a Fragment Study or a Sample Study.
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Applied Research

It is now proper to characterize what is ‘Applied
Research’ before talking about sample survey.
Applied research is basically defined to be an
action research. It aims at finding a solution to an
immediate, pressing, current,
problem. It may also be treated as an Empirical
Research. Sampling is the basic component of the
Methodology in Applied Research.

We shall see what ‘Empirical Research’ is and why
‘Sample Survey’ is connected to. Empirical
research relies on experience or observations
alone. It is a data based approach coming up with
results of processed data and conclusions.
Empirical research is capable of being verified by
repeated observations or experimental outcomes.
Sampled observations or measurements are
required in this context

Data and Information Gathering

Data and Information gathering in ‘Empirical’ or
‘Applied’ studies through ‘Sample Survey’ is now
considered. Data are measured and recorded or
observed and collected from Experimenté or from
Phenomena in any applied research studies such
as:

e Biological Studies,

e Agricultural Studies,

e Engineering Studies,

e Health & Demographic Studies,
e Social & Psychological Studies,

e Economics & Business Studies,

e Cultural & Language Studies,

e Educational Studies etc

Before explaining about ‘Sample Survey’ the
alternative approach of Compléte Enumeration is
explained. Complete enumeration is a study of
whole exercise in a specified whole population. In
experimental data collection, the study needs to
be repeated for infinitely many times. In
phenomenal data collection, all the study units be
observed or measured.
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B. Sample Surveys

We have earlier understood that a Partial
Enumeration is a ‘Fragment Study’ or a ‘Sample
Study’. A study based on a scientifically selected
sample which is constituted by a pre-determined
number of experimental subjects or outcomes
used to extract or gather data or any other
relevant information is defined to be a ‘Sample
Survey’. In this regard we place the following facts
for the justification of sample surveys for replacing
population studies or ‘whole and complete
experiments.

(1) Complete enumeration is unnecessary if a
part of it can yield equally reliable results.

(2) Complete enumeration may be impractical
and hence we opt for partial enumeration

(3) Well selected fragment may equally reflect
the real characteristics of the whole lot of
population and vyield more accurate

estimations.

What do we do in Sampling?

Coming to the three basic questions put-
forwarded above, explaivning the meaning of
sampling above is being followed by the
explanations to the second question, that is
exploring the contents of sampling procedure. The
contents of a sampling procedure are:

(1) Collecting data and information from a study
sample constituted,

(2) Processing such collected data to study and
describe the characteristics of the population
or features of the experimental study,

(3) Estimating such characteristics or features to
arrive at conclusions for some specific

_objectives or inquiries of the study designed.

The characteristics of the population or features
of an experimental study to be explored are said
to be the parameters of the study population. The
following parameters are defined for a
characteristic or a study factor:

e Minimum / Maximum / Range
e Mean/ Average
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e Total

e Proportion

e Any located cut-off point
e Variance

e Standard Deviation etc.

Statistical Estimation Procedures

Once the study population is defined, parameters
are characterized or defined, a sample of study
objects is drawn, and the data or information are
recorded an estimation procedure commences.
Since statistical information or data are used this
is mostly said to be a statistical estimation
procedure. We consider the following:

(1) Functions of Statistical observations are said
to be estimators

(2) Statistical estimators are the sample
counterparts of population parameters

(3) Estimating the parameters
through sample statistics is said to be the
Sample Study.

population

The estimation procedure is essentially associated
by exploring the ‘Reliability’ of the constructed
estimators. We consider the following in this
context.

(1) Any parameter of the population mentioned
above could be estimated by sample statistics

(2) Considering the same sample statistics, one
can evaluate the variance of such estimators
using standard formulas

(3) The square root of the variance is defined to
be the “Standard Error” of the estimate

(4) Considering the value of the standard errors,
researchers can justify the reliability of the
estimator.

Why do we perform Sampling?

Coming to answer to the third question the
reasons for performing sampling are thus
explained. A specific question at this juncture is
‘Why a complete enumeration is replaced by a
sample enumeration?’ There are valid reasons and
advantages for employing a ‘Sample Survey’ over
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complete enumeration. The very important
reasons are:

e  Reduced time and cost in sample surveys,

e Only method possible in specific studies or
experiments,

e Detailed studies of the objectives are
possible,

e  More accurate results from the selected
study subjects,

e Scientific explanations possible by
eliminating unusual subjects,

e Suitable for hypothetical or imaginary
studies or experiments,

e  Administrative and other convenience in

spatial distributions, etc.

Terminology of Sample Surveys

In executing a sample survey the planning and
designing stages have a number of terminological
issues. We may consider the following terms of
sample survey and understand their practical
meanings:

(1) Study Population / Universe

The maximum possible number of trials or the
whole lot of study subjects is said to be a
Population or Universe of a study. A universe
could be:

e  Finite / Infinite Population

e  Existent / Hypothetical Population

e  Static / Dynamic Population

e  Organized / Unorganized Population etc

(2) Study Unit / Experimental Unit

A smallest entity defined in the study for possible
data and information gathering is defined to be a
study unit.

(3) Sampling Frame / Sampling Unit

A list of serially identified or organized study units
is a sampling frame. In an experimental study the
sampling frame could be of imaginary or virtual in
nature. A unit possibly a study unit or study
subject randomly drawn or randomly selected for
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a treatment is said to be a sampling unit. A
sampling unit could be differently defined for:

e  Unit of Enumeration,
e  Unit of Recording,

e  Unit for Classification,
e  Unit for Analysis,

e  Unit for Reporting.

Sample Size

We shall now define what is meant by ‘Sample
Size’, which is the key word of this talk.

A systematically or randomly and scientifically
selected portion of the universe is defined to be
the sample for the study on an objective. In a
series of continuous trials, a scientifically fixed
number of trials is said to be a study sample. The
number of units or trials in these types of samples
are said to be sample size.

Determination of sample size is a major problem
to the applied researchers. Samples are like
medicines. They can be harmful when they are
taken carelessly with smaller or larger sizes.
Adequate knowledge and skills are required to
determine the sizes of the samples. Too large
sized sample implies wastage of resources. Too
small sample diminishes the utility of the
information or data and reduce the reliability and
validity of the results obtained from the sample.

We do not possess enough information to be sure
or to confirm our choice of samiple size is the best
one. Sampling theory provides a frame work
within which to think intelligently about the case

Some Practical Issues

Dear colleagues, as | highlighted at the
commencement of this talk there are practical
problems or issues encountered in sample studies.
The following issues are frequently observed in a
sample study:

e Improper sampling procedure adopted to
draw a sample,

e Carelessly or improperly planned study
before sampling,
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e  Skilled or trained persons are not involved
to collect data from samples,

e Experienced persons are not involved in
data collection process,

e Personal bias imposed by the
experimenter or data collector,

e  Prejudice of the investigator at different

stages, etc.

Some Methodological Issues

Before considering the above said practical issues,
we should alsc think about the possibility of being
affected by some methodological issues. The
following issues are frequently encountered in
research methodology:

e  Unsuitable sampling unit is defined,

s Irrelevant statistics or information are
recorded or measured,

e Improper sample size is determined,
larger or smaller size.

Hence, the basic dilemma encountered in our
research problem is determining the proper
sample size which is known as ‘Optimal Sample
Size’ and employing the
procedure or

proper sampling
technique for
individuals to constitute the sample.

drawing the

C. Determination of Optimal Sample Size

We shall now come to the key aspect of this talk
which is known as the determination of optimal
sample sizes in applied research studies. We have
highlighted above on the three important
methodological issues which are serious in nature
in applied research studies. Every researcher
performing his or her research by sample survey
should consider these three issues at the
commencement of the research.

Remedies in the Methodological Issues

The first two issues of ‘Defining Sampling Unit’
and ‘Deciding on Statistical Information’ could be
simply corrected or

revised by carefully
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considering the specific objectives of the study.
The third issue of ‘Determining Correct Sample
Size’ is a major difficult task which is to be
carefully handled. But, the researchers never
consider this issue as a serious gne and simply
choose their sample size with some popular or
magic numbers, which totally damages the whole
study. A proper and suitabie sample size chosen is
said to be ‘Optimal Sample Size’ for the study.

Optimality Conditions

When we talk about optimal sample size, a basic
question naturally arises here is ‘What is meant by
Optimal?’ Hence the conditions or criterion of
achieving optimality be clearly characterized. The
optimality conditions are purely based on the
estimation procedure to be adopted in a sample
after its selection. That is we predetermine the
optimality conditions which are actually
characterized in the post sample selection
scenario. In estimating the parameters of the
population by sample information we should
achieve:

e  Reduced error and highest accuracy in the
estimators,

e Unbiased estimation, means uniformity
among different situations,

e Consistent estimation, means reduced
distance with true parameter,

e Efficient estimation, better
selection with smaller estimation error,

means

e  Sufficiency in estimation, means produced
through sufficient statistics.

The determination of optimal sample size could be
characterized by two different ways which are
theoretical or conceptual approach and practical
or empirical approach.

Error Estimation Approach

We shall first see what is known as conceptual
approach. Optimal sample sizes are directly
connected to the experimental errors occurred in
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most of the sample studies. Previous information
or a pilot study could yield various types of errors
in this context. Measuring the errors of similar
previous studies is helpful to determine the
sample size in the present study. This approach is
said to be error estimation approach. Two types of
errors are observed in sample studies or in
sampled experiments. Those are:

(1) Sampling Errors
(2) Non-Sampling Errors

Sampling Errors

Sampling errors arise due to the non selection of
whole population and studying the part of the
population. This error mainly occurs during the
following circumstances:

e  Faulty demarcation of the sampling unit,

e  Deliberate selection of the sampling unit,

e  Substitution of convenient units in the
sample,

e |Improper choice of statistics in the
sampling unit.

Sampling Error (SE) Vs Sample Size (n)

Sampling errors such as given above are inversely
proportional to the sample size. That is when we
increase the sample size, the errors of non-
selection is reduced. This is shown in the figure
given below:

SE A
%

e
o

i

Non-Sampling Errors

Non-sampling errors are not related to the
individual sampling unit selection, but related to
the information from all the selected units. These
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errors arise at the stages of collecting, processing,
and reporting data. The situations of such errors
occurring are:

e Datainadequate in the sampling units,

e - Data inconsistent in the sampling units,

e Response errors occur in the sampling
units,

e Non-response errors seen in the sampling
units,

e Coverage errors generated from the
sampling units,

e  Compiling errors generated from the
sampling units,

e Reporting errors occurred from the
sampling units.

Non-Sampling Error (NSE) Vs Sample Size (n)

Non-Sampling errors such as the above are
directly proportional to sample size. This is shown
below: That is when we increase the sample size,
the errors of the above said circumstances also
increase. This is shown in the figure given below:

NSE &

MM/

—

4
3

Total Error (TE) Vs Sample Size (n)

The above two contradictory trends regarding the
determination of optimal sample size could be
solved by considering the balanced situation of
total errors in the entire sampling procedure. If we
could measure all such errors prior to the study,
the optimal size could be decided.

Feasibility of Error Approach

The feasibility of the application of the above
approach is too cumbersome for the less-
experienced researchers or those researchers
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Errors &) NSE

N* Optimal Sample Size

from the fields other than ‘Statistics’. The
transformation of the above described conceptual
approach into the practical or empirical approach
is difficult to the researchers other than
statisticians. Furthermore, this approach is too
general and difficult to exercise in practice.

Adopting a proper label with instructions about its
use is not simply possible. If the errors are not
properly measured, the sample size and results
obtained from the sample data will be inaccurate
and misleading the study. Serious complications
may arise in the final results and conclusions, if
this error estimation approach is not properly
applied. Therefore, modified or simplified
practical or empirical approaches are discussed in
the following sections.

D. Sampling Procedure

It is important at this stage to elaborate various
sampling procedures or techniques for the
purpose of explaining simplified procedures for
the determination of optimal sample sizes. This is
because the simplified approaches are variably
defined and described according to the sampling
techniques, the researcher intends to formulate
and apply. The researcher needs to undergo the
following steps before such exercise.

(1) Define the Population or Experiment of study
with sampling or experimental unit,

(2) Determine the Key variables of the study
according to the specific objectives,

(3) Characterize the ‘Heterogeneity’ of the
Population or Experiment,

(4) Construct the ‘Sampling
‘Experimental Plans’,

Frames’ or
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(5)  Select appropriate ‘Sampling Procedure’ or
‘Sampling Techniques’ to be adopted.

Sampling procedures or techniques usually

adopted are of two types:

(1) Subjective Non-scientific

Sampling

Sampling or

(2) Objective Sampling or Scientific Sampling

Subjective Sampling

This is a non-scientific or non-probability or non-
random sampling procedure for drawing sampling
units to constitute a sample. No mathematical or
any other scientific selection criteria are used to
select study subjects in this procedure. Majority of
the researchers, who do not like to use proper
scientific research methodologies, but pretending
that they are using a proper sample, usually adopt
this method to avoid the explanation of a proper
sampling technique.

Types of Subjective Sampling

Various types of procedures or methods are
defined or selected in the respective studies
according to the objectives, situations, and nature
of their research problem. More frequently used
procedures in this type are:

e Judgment Sampling
e  Purposive Sampling

e  Convenient Sampling
e  Quota Sampling

e  Expert Sampling etc.

Subjective Sampling and Sample Size

How does a researcher choose his sample size
under subjective sampling procedure? Sample
sizes in this situation are arbitrarily decided by the
researcher. However, expert opinions are also
incorporated most of the times.

Usually, 5% to 15% of the population size is
considered as sample size in this procedure. This
concept has never been theoretically derived, but
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empirical evidences have been incorporated to
confirm such results which are purely practical.
The specific objectives are only considered for
such determination, sometimes with suitable
justification. The size may not be proper and may
not be optimal in most of the situations.

Favoritism and Nepotism

There are two dangerous things in subjective
sampling which are known as ‘Favoritism’ and
‘Nepotism’. refers to that the
researchers can decide a sample size and the units
to be included in the sample. Improper ways to

Favoritism

achieve favorable results to them from the sample
information could be a possibility. On the other
hand, the researchers can also decide a sample
size and the units to be included in the sample
improper ways to arrive unfavorable results to the
opponents from the sample information.

Researchers may also accidentally or purposelly
mislead the study if they arbitrarily determine the
sample size in subjective sampling. They can
manipulate or bias the results with a sample size
with known sampling units to mislead the study to
attain a conclusion already hypocritically decided.
It can be favorably or unfavorably done with a
predetermined purpose to hide the reality. Hence,
proper justification of the sample size is required
in these types of studies.

Objective Sampling

We shall now see what is ‘Objective Sampling’?
Contrary to the ‘Subjective Sampling’ described
above ‘Objective Samplings’ are well defined
procedures. This procedure is said to be
‘Scientific’, ‘Probability’ and ‘Random’ sampling
procedure.

Scientific and mathematical procedures are
adopted to select the study subjects and included
in the study sample. Sampling frames are
constructed and equal or weighted probabilities
are assigned in the selection criteria. Unbiased
and representative samples are constituted in
objective samplings.
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Types of Objective Sampling

Various types of objective sampling techniques
are formulated and adopted in the study
according to the specific objectives of the study
and types of study population. The most popular
objective sampling techniques are as follows:

e Simple Random Sampling (SRS)

¢ Probability Proportional to Size Sampling (PPS)

e Stratified Random Sampling (StRS)

e Cluster Sampling (CIS) / Area Sampling (ArS)

e Systematic Sampling (SyS)

e Multiphase Sampling (MPS) / Multistage
Sampling (MSS) etc.

Some of the above given sampling techniques are
characterized as ‘Mixed Sampling’ techniques.
This is because part of the selection is random and
the selection of the rest is non-random in the
construction of the study sample.

Objective Sampling and Sample Size

In objective or probability sampling technique the
determination of sample size is considered only
after the background characteristics of the
population are verified and the suitable sampling
techniques are decided. That is Sample sizes are
not predetermined. Sample sizes in these
procedures or techniques could be appropriately
calculated at a single stage. Whole sampling
. scheme could be folded with a number of multiple
stages. Sampling techniques specified above could
be variably adopted in each of the stages. Sample
sizes could be calculated in each of the stages

My dear colleagues, considering e time
constraints in this talk, | would like to discuss only
some of the specific cases for determination of
optimal sample sizes. That is we shall see how the
optimal sample size for a homogeneous
population and for a heterogeneous population
are determined. '

E. Optimal Sample Size in a Homogeneous
Population

The most popular probability sampling technique
for a homogeneous population is ‘Simple Random
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Sampling’. We shall see how the optimal size is
determined in such a homogeneous population.

Simple Random Sampling (SRS)

A number of subjects, sample, in a homogeneous
population is studied or a number of
homogeneous or uniform trials adopted in an
experiment are examined. Sampling frame is
constructed and equal probabilities are assigned
for the selection of units into the sample.
Mechanical randomization or
simulation methods  are adopted to select the

computer

sampling units. Hence, a random sample with a
number of random units is constituted.

Optimal Sample Size with SRS

There are various approaches to determine or
calculate the optimal sample size in a
homogeneous population to adopt simple random

sampling. Those are as follows:

e  Variance function approach

e Co-efficient of variation approach
e  Confidence interval approach

e Cost function approach

The step by step procedures are discussed below
for each of these approaches.

Variance Function Approach -

(1) Select a key variable of the study,

(2) Use auxiliary information or previous
literature to know about the population
variance o2 of the key variable,

(3) Conduct a pilot study and determine the
sample variance Vj,

(4) Use the relation V(x) = az/n =V,

2
(5) Hence,n=9 /Vo is the optimal sample size.

Co-efficient of Variation Approach

(1) Select a key variable of the study,
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(2) Use auxiliary information or previous
literature to know about the population
variance o2 of the key variable,

(3) Conduct a pilot study and determine the co-
efficient of variation § and sample mean
xbar,

(4) Use the relation

o/n

B xbar ~—

(5) Hence, n=0?/(xbar §)? is the optimal
sample size.

Confidence Interval Approach

(1) Select a key variable of the study,

(2) Use auxiliary information or
literature to know about population mean y,

(3) Conduct a pilot study and determine the
sample mean xbar and sample standard
deviation s,

previous

(4) Fix a precision d for the maximum difference
between the population mean and the
sample mean,

(5) Use the relationship

P(Abs(x—p) <d)=1-a
Where (1 — a)100% is the confidence level,
(6) Further
p M. Jol e <z
S 1/n - 1/1\/

(7) Comparing the relationships given in the
steps (5) and (6) we could drive the result
Ns?z?2

T NdZ + 5272

which is the optimal sample size.

=1l-a

n

Cost Function Approach

(1) Get the total budget of the study C

(2) Determine the fixed cost of the study Co

(3) Estimate the cost of an experimental trial or
measuring a study unit C;

(4) Then C = C, + nC;
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(5) Use n=(C—Cy)/Cs to determine the
optimal sample size.

F. Optimal Sample Size in Heterogeneous
Population

The most popular probability sampling technique
for a heterogeneous population is ‘Stratified
Random Sampling’. We shall see how the optimal
determined in such a
heterogeneous population.

sample size s

Stratified Random Sampling (StRS)

In most of the applied research studies a
heterogeneous population of multiple objects is
studied or heterogeneous features or conditions
are adopted in an experimental study. This type of
complex population in a complicated experiment
the population is stratified into a number of
homogeneous sub-populations (Strata) or a
number of homogeneous sub-trails or sub-
experiments. Information on the size of the whole
population (experiment), number of stratums
(sub-experiments), and sizes of the stratums (sub-
trials) is usually obtained or determined from the
literature or from the objectives of the study.

Sub-samples from each of the stratums (from
homogeneous sub-populations) are initially drawn
by SRS method. All the sub-samples are combined
together to form a stratified random sample of
the study. The total sample size of this complex
population or phenomena or experiment is
determined by considering the dominant key
factor of the study which is common throughout
the stratums. This determination is similar to SRS,
where the heterogeneity of the dominant factor is
ignored or minimized or controlled by suitable
scientific methods.

Optimal Sample Size with StRS

The optimal size of the heterogeneous population
is determined first similar to the SRS method as
stated above or by a suitable method adopted in a
subjective sampling approach. The problem now is
allocating or dividing the whole sample size into
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the stratums or sub-populations or within the sub-
experiments. Three methods are possible:

(1) Proportional allocation
(2) Optimal allocation by Variance
(3) Optimal allocation by Variance and Cost

Proportional Allocation

The proportions of all the stratums on the whole
heterogeneous population are considered for
stratifying the total sample. We consider the
following notations and procedures:

(1) N -Size of the whole Population,

(2) k- Number of stratums,

(3) N; - Size of the i*" stratum (Sub-population)
(4) n-Size of the whole Sample,

(5) n; - Size of the i " sample stratum

(6) Then

(7) Then the allocation is
N:
n; = ( 7 N)Tl

This allocation may not be optimal as only the
sizes of the population components are
considered and the statistical characteristics of
the dominant factors are not considered. Further,
the cost of the field survey or the experiment is
not considered which is an important issue in this
types of studies.

Optimal Allocation by Variance

The sample allocation is determined only on the
basis of within stratum variations. Let S; be the
variance of the i stratum and let

k
NS = Z NiSi
i=1

Then the a_IIocation is

7y = (Nisi/Ns) n
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Optimal Allocation by Variance and Cost

The sample allocation is determined on the basis
of within stratum variations and field costs or
experimental costs of the study. Let C; be the cost
of the study per study subject in the i stratum. If
the total budget is C and the overhead cost is Cp,
then, the cost function of the study is defined to
be,

(1) Then

k
C= Cg + Znici
i=1

(2) Let

k
N;S;
NCS = Z ii /
=AA
(3) Then the allocation is
NiSi/
/T

NCS

2
I

n

This is how we design the optimal sample and its
sizes of the components in a stratified random
sampling procedure that we adopt in the studies
most of the times. Similar methodological
procedures are available in the other sampling
techniques, which are not covered in this talk, but
| am sure that the methods | discussed here would
help you to develop or improve, or search for the
modified methods required in various researches.

G. Outcomes of the Talk
Conclusions and Suggestions

% The possible approaches of determining
optimal sample sizes in the applied research
studies under the basic situations have been
described in detail in this talk,

% The majority of researchers of our region and
in our university are reluctant to adopt the
procedures on selecting optimal sample sizes,
which is a major drawback,

< Improper sample selection will lead to

 hypocritical research and mislead the results
and conclusions in our academic society,
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7
0.0

Consult your research supervisors regularly to
perform efficient research with effective
research methodologies,

Consult competent research methodologist
to adopt proper methods of research

Consult statisticians to adopt proper sampling
procedures and determine optimal sample
sizes relevant to the study,

SeNebE  OehFamd  DWPHUPL  BEhs
SleTBG GHMBHSHTID 2_ewennds@ Bx®
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Introduction

"Sleep is an acquired habit. Cells don't sleep. Fish
swim in the water all night. Even a horse doesn't
sleep. A man doesn't need any sleep.”

--- Thomas EdiSon, inventor

"I never use an alarm clock. | can hardly wait until
five a.m. In the army | always woke before
reveille. | hate sleeping. It wastes time."

--- |saac Aéimov, science fiction writer
"Dreaming of eating will not satisfy the hungry."

--- African Proverb

Sleep is the natural state of bodily rest observed
throughout the animal kingdom, in all mammals
and birds, and in many reptiles, amphibians, and
fish. Until the 1950s, most people thought of
sleep as a passive, dormant part of our daily lives.
Neuroscientists now believe sleep is not only
crucial to brain development, but is also necessary
to help consolidate the effects of waking
experience — by converting memory into more
permanent and/or enhanced forms .. We
apparently spend one third of our lives in sleep. In
Dolphins, whales and birds half brain sleep at a
time.

Stages of sleep

During sleep, we usually pass through five phases
of sleep: stages 1, 2, 3, 4, and REM (rapid eye
movement) sleep. These stages progress in a cycle
from stage 1 to REM sleep, then the cycle starts
over again with stage 1.

Stage 1 is light sleep. We drift in and out of sleep
and can be awakened easily. The eyes move very
slowly and muscle activity slows. People
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awakened from stage 1 sleep often remember
fragmented visual images. Many also experience
sudden muscle contractions often preceded by a
sensation of starting to fall. These sudden
movements are similar to the "jump" we make
when startled.

In stage 2 eye movement stops and the waves in
EEG become slower, with occasional bursts of
rapid waves called sleep spindles.

Stage 3 shows extremely slow EEG waves called
delta waves appear, interspersed with smaller,
faster waves.

The brain produces delta waves almost exclusively
in stage 4. It is very difficult to wake someone
during stages 3 and 4, which together are called
deep sleep. There is no eye movement or muscle
activity. People awakened during deep sleep do
not adjust immediately and often feel groggy and
disoriented for several minutes after they wake
up. Some children experience bedwetting, night
terrors or sleepwalking during deep sleep.

In REM sleep breathing becomes more rapid,
irregular, and shallow, eyes jerk rapidly in various
directions, and the limb muscles become
temporarily paralyzed. Heart rate increases,
blood pressure rises, and males develop penile
erections. When people awaken during REM
sleep, they often describe bizarre and illogical
tales — dreams. [3]

Distribution of Normal Sleep

In a typical sleep, the person passes through the
stages 1, 2 and spends about 100 minutes in stage
3 and 4. Then REM follows and the cycle is
repeated in about 90 minute intervals. Towards
the morning, less stage 3,4 and more REM sleep.
REM sleep: 80 % for preterm babies, 50 % for term
babies, and 25 % in old age.
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As shown in the two graphs above, infants spend
more time sleeping and spend a greater
percentage of sleep in REM sleep compared with
the times of older children and adults. For
example, newborn babies sleep about 16 hours
per day and spend about 50% of that time in REM
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sleep. Older people (50-85 years old) sleep only 6
hours per day and spend 15% of that time in REM
sieep.

As children grow, they spend less time sleeping
during the day. The graph below illustrates how
nighttime and daytime sleep time changes with
age. [2]

The amount of sleep each person needs depends
on many factors, including age. Infants generally
require about 16 hours a day, while teenagers
need about 9 hours on average. For most adults,
7 to 8 hours a night appears to be the best
amount of sleep, although some people may need
as few as 5 hours or as many as 10 hours of sleep
each day. Women in the first 3 months of
pregnancy often need several more hours of sleep
than usual. The amount of sleep a person needs
also increases if he or she has been deprived of
sleep in previous days. Getting too little sleep
creates a "sleep debt," which is much like being
overdrawn at a bank. We don't seem to adapt to
getting less sleep than we need; while we may get
used to a sleep-depriving schedule, the body and
brain suffer. [3]. Homeostatic sleep propensity:
the need for sleep as a function of the amount of
time elapsed since the last adequate sleep
episode, is also important and must be balanced
against the circadian element for satisfactory
sleep. Along with corresponding messages from

Sleep during the night
B Sleep during the day

7 8 9 m"!’i 12131415161?13
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Fig. 3: Changes in Night and Déy sleep time with age
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the circadian clock, this tells the body it needs to
sleep. [1]

Anesthesia and Coma

People who are under anesthesia or in a coma
cannot be awakened and do not produce the
complex, active brain wave patterns seen in
normal sleep. Instead, their brain waves are very
slow and weak, sometimes undetectable. [3].

Sleep as an Adaptive Process

Sleep may have developed because of a need of
animals to protect themselves. For example, some
animals search for food and water during the day
because it is easier to see when the sun is out.
When it is dark, it is best for these animals to save
energy, avoid getting eaten, and avoid falling off a
cliff that they cannot see. It is interesting to note
which animals sleep the most and which sleep the
least. In general, animals that serve as food for
other animals sleep the least. [2].

Sleep as a Restorative Process

This theory of sleep suggests that sleep helps the
body recover from all the work it did while an
animal was awake. Experiments have shown that
the more physical exercise an animal does, the
more NREM an animal will have. Also, people
deprived of NREM by waking them up each time
they get to stage 4 sleep, they complain of being
physically tired. People deprived of REM sleep by
waking them up each time they have REM type
EEG patterns, become anxious and irritable.
Animals deprived of REM for several days and
then allowed to get an undisturbed period of
sleep, go into "REM rebound". REM sleep has
been thought to be important for memory and
learning. [2]

Mechanism of Sleep

People awakened after sleeping more than a few
minutes are usually unable to recall the last few
Proceedings of Jaffna Science Association, Vol. 15, No. 02, May 2008
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minutes before they fell asieep. This sleep-related
form of amnesia is the reason people often forget
telephone calls or conversations they've had in
the middle of the night. It also explains why we
often do not remember our alarms ringing in the
morning if we go right back to sleep after turning
them off. [3]. The brain seems to reprogram it for
sleep as in a computer logging on, off or switching
user.

Chemicals associated with sleep

Neurotransmitters such as serotonin and
adrenaline keep some parts of the brain active
while we are awake. Research also suggests that
adenosine builds up in our blood while we are
This chemical
gradually breaks down while we sleep.  Signals

awake and causes drowsiness.

from the Supra Chaismatic Nucleus of the
Hypothalamus travel to the pineal gland which
responds to light-induced signals by switching off
production of the hormone melatonin. The body's
level of melatonin normally increases after
darkness falls, making people feel drowsy. [3]

Neural Basis of Sleep

The diencephalic sleep zone in posterior
hypothalamus and related structures generate
sleep if stimulated at 8 Hz. Faster stimuli produce
arousal. Stimulation of the medullary
svnchronizing zone in the reticular formation of
medulla also gives the same result. Basal
forebrain sleep zone in preoptic area and diagonal
band of Borca produces sleep by slow or high
frequency stimuli.  Stimulation of mechano
receptors at 10 Hz in animals and regularly
repeated monotonous stimuli in humans produce
sleep. Suprachaiasmatic nuclei of hypothalamus

regulate circadian sleep pattern. [5,6]

Neurons at the base of the brain begin signaling
when we fall asleep. These neurons appear to
"switch off" the signals that keep us awake. REM
sleep begins with signals from the pons. These
signals travel to the thalamus, which relays them
to the cerebral cortex — the outer layer of the
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brain that is responsible for learning, thinking, and
organizing information. The pons also sends
signals that shut off neurons in the spinal cord,
causing temporary paralysis of the limb muscles.
If something interferes with this paralysis, people
will begin to physically "act out" their dreams. A
person dreaming about a ball game, for example,
may run headlong into furniture or blindly strike
someone sleeping nearby while trying to catch a
ball in the dream. [3]

Disturbance to Sleep
Chemicals:

Since sleep and wakefulness are influenced by
different neurotransmitter signals in the brain,
foods and medicines that change the balance of
these signals affect whether we feel alert or
drowsy and how well we sleep. Caffeinated drinks
such as coffee and drugs such as diet pills and
decongestants can cause inability to sleep. Many
Heavy
smokers often sleep very lightly and have reduced
amounts of REM sleep. They also tend to wake up

antidepressants suppress REM sleep.

after 3 or 4 hours of sleep due to nicotine
withdrawal. [3]. According to a new study,
Smokers are four times more likely to feel tired
when they wake up and they spend less time in
deep sleep than nonsmokers do. [6]

Many people use alcohol to facilitate sleeping—
the so-called night cap. While alcohol does help
peopie fall into light sleep, it also robs them of
REM and the deeper, more restorative stages of
sleep. Instead, it keeps them in the lighter stages
of sleep, from which they can be awakened easily.

(3]
Temperature:

People lose some of the ability to regulate their
body temperature during REM, so abnormally hot
or cold temperatures in the environment can
disrupt this stage of sleep.

Jet lag and night shifts:

When travelers pass from one time zone to
another, they suffer from disrupted circadian
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rhythms, an uncomfortable feeling known as jet
lag. It usually takes several days for the body's
cycles to adjust to the new time. [3]. Symptoms
much like jet lag are common in people who work
nights or who perform shift work. Because these
people's work schedules are at odds with
powerfui sleep-regulating cues like sunlight, they
often become uncontrollably drowsy during work,
and they may suffer insomnia or other problems
when they try to sleep.

Traffic Noise and Cardiovascular Responses:

The participants in an experiment slept in the
laboratory for 4 consecutive nights in each of 3
consecutive weeks and were exposed to aircraft,
road, or rail traffic noise with weekly
permutations. Cardiac responses did not
habituate to traffic noise within the night and may
therefore play a key role in promoting traffic noise
induced cardiovascular disease. If so, these
consequences are more likely for responses
accompanied by awakenings than for situations
without awakenings. [17]

Signs of Sleep deprivation

If one feels drowsy during the day, even during
boring activities, that person haven't had enough
sleep. If one routinely falls asleep within 5
minutes of lying down, that person probably has
severe sleep deprivation, possibly even a sleep
disorder. Microsleeps, or very brief episodes of
sleep in an otherwise awake person, are another
mark of sleep deprivation. In many cases, people
are not aware that they are experiencing
microsieeps. [3]

Dangers of Sleep deprivation
Accidents:

Sleep-deprived :people perform as badly as or
worse than those who are intoxicated when
tested using a driving simulator or by performing a
hand-eye coordination task. Sleep deprivation
also magpnifies alcohol's effects on the body, so a
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fatigued person who drinks will become much
more impaired than someone who is well-rested.
Driver fatigue is responsible for an estimated
100,000 motor vehicle accidents and 1500 deaths
each year, according to the National Highway
Traffic Safety Administration in the USA. Since
drowsiness is the brain's last step before falling
asleep, driving while drowsy can — and often does
- lead to disaster. Caffeine and other stimulants
cannot overcome the effects of severe sleep
deprivation. The National Sleep Foundation says
that if one has trouble keeping the eyes focused, if
one can't stop yawning, or if one can't remember
driving the last few miles, that person is too
drowsy to drive safely. [3]

The number and severity of workplace accidents
also tend to increase during the night shift. Major
industrial accidents attributed partly to errors
made by fatigued night-shift workers include the
Exxon Valdez oil spill and the Three Mile island
and Chernobyl nuclear power plant accidents. [3]

It may be possible to reduce shift-related fatigue
by using bright lights in the workplace, minimizing
shift changes, and taking scheduled naps.

Heart Problems and obesity:

Shift workers have an increased risk of heart
problems, digestive disturbances, and emotional
and mental problems, all of which may be related
to their sleeping problems. Researchers from the
Univérsity of Warwick, and University College
London have found that lack of sleep can more
than double the risk of death from cardiovascular
disease. Too much sleep can also double the risk
of death [1]. Changes in adiposity indices were
compared between short- (5-6 hours), average-
(7-8 hours), and long- (9-10 hours) duration
sleeper groups. Both short and long sleeping
times predict an increased risk of future body
weight and fat gain in adults. Hence, these results
emphasize the need to add sleep duration to the
panel of determinants that contribute to weight
gain and obesity [16]. In terms of prevention,

Proceedings of Jaffna Science Association, Vol. 15, No. 02, May 2008

K. Sivapalan

sleeping around 7 hours per night is optimal for
health and a sustained reduction may predispose
to ill-health.

Diabetes:

At the American Diabetes Association's annual
meeting in June 2001, Eve Van Cauter, reported
that people who regularly do not get enough sleep
can become less sensitive to insulin.  This
increases their risk for diabetes and high blood
pressure — both serious threats to the brain.

Previous work by Dr. Van Cauter, a professor of
medicine at the University of Chicago, found that
"metabolic and endocrine changes resulting from
a significant sleep debt mimic many of the
halimarks of aging. We suspect that chronic sleep
loss may not only hasten the onset but could also
increase the severity of age-related ailments such
as diabetes, hypertension, obesity, and memory
loss. [7]

Brain function:

Sleep loss causes profound impairments in
cognitive and behavioral performance. For
example, in a prospective, randomized study
looking at the effects of sleep deprivation in
residency training, interns working a "traditional
schedule" made 36% more serious medical errors
compared with interns under an "intervention
schedule" that included more sleep. Another
study demonstrated that traditional-schedule
interns had more than twice the rate of
attentional failures when compared with the
intervention-schedule interns. Taken together,
these studies demonstrate that sleep-deprived
house staffs make a significant amount of serious
medical errors, largely the consequence of
attentional failures from sleepiness. [8]. Humans
deprived of sleep for long periods begin
hallucinating and develop mental problems.

Life span and immunity:

In research studies, rats normally live two to three
years, but if rats are totally deprived of sleep, they
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only live about five weeks. They also develop
sores, their immune systems do not work well and
their body temperature drops [9]. In a survey
done on African American and Caucasian
American women and men without a sleep
markers  of
cardiovascular disease were associated with sleep
deprivation [14].

disorder, inflammation and

Sleep and Behavior of Children

A Northwestern University study of 500
preschoolers found that those who slept less than
10 hours in a 24-hour period (including daytime
naps) were 25% more likely to misbehave. They
were consistently at greatest risk for "acting out"
behavioral problems, such as aggression and
oppositional or noncompliant behavior. Research
shows that sleep disturbances in children are not
only associated with medical problems (allergies,
ear infections, hearing problems), but also with
psychiatric and social issues. Children who were
aggressive, anxious, or depressed had more
trouble falling and staying asleep. Although sleep
problems usually decline as children get older,
these early patterns are the best indicator of
future sleep troubles. [7]

Benefits of Sleep
Neurons:

Sleep appears necessary for our nervous systems
to work properly. Some experts believe sleep
gives neurons that are used while we are awake a
chance to shut down and repair themselves.
Without sleep, neurons may become so depleted
in energy or so polluted with byproducts of
normal cellular activities that they begin to
malfunction. Sleep also may give the brain a
chance to exercise important neuronal
connections that might otherwise deteriorate
from lack of activity. Too little sleep leaves us
drowsy and unable to concentrate the next day. It
also leads to impaired memory and physical
performance and reduced ability to carry out
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mathcalculations. If sleep deprivation continues,
hallucinations and mood swings may develop.

Brain Connections in Early Development:

Animal studies show that sleep dramatically
enhances changes in brain connections during a
period of early development. Researchers at the
University of California, San Francisco, examined
the effect of sleep on brain plasticity in young cats
that had just experienced an environmental
challenge. The animals that were allowed to sleep
for six hours after the stimulation developed twice
the amount of brain change, compared to cats
kept awake afterward.

This is the first direct evidence that sleep modifies
the effect of environmental stimuli on the
development of new brain connections. The
finding has broader implications for plasticity in
the brains of adult animals and people.

What's more, the amount of plasticity
(connections between nerve cells) in the brain
depends on the amount of deep sleep, which is
indicated by large slow brain waves. This is
precisely the time in life when the brain
reorganizes its connections to attain the perfect

precision it needs as an adult. [7]
Cellular Growth and Repair:

Deep sleep coincides with the release of growth
hormone in children and young adults. Many of
the body's cells also show increased production
and reduced breakdown of proteins during deep
sleep. Since proteins are the building blocks
needed for cell growth and for repair of damage
from factors like stress and ultraviolet rays, deep
sleep may truly be "beauty sleep." Tissue repair
occurs during sleep, including repair to the daily
skin damage done by UV light. Getting enough
deep sleep will help your skin repair itself. [9,10]

Learning:

REM sleep stimulates the brain regions used in
learning. This may be important for normal brain
development during infancy, which would explain
why infants spend much more time in REM sleep
than adults. Like deep sleep, REM sleep is
associated with increased production of proteins.
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One study found that REM sleep affects learning
of certain mental skills. People taught a skill and
then deprived of non-REM sleep could recall what
they had learned after sleeping, while people
deprived of REM sleep could not. [3].

Many of the brain areas activated when people
performed the reaction time task were the same
as those activated during REM sleep. During REM
sleep, the visual cortex, premotor cortex, and
some parts of the thalamus were more active in
trained subjects than in untrained subjects. These
were the same areas that showed significant
activation during the reaction time task. [12].

Memory:

A study in rats also showed that certain nerve-
signaling patterns which the rats generated during
the day were repeated during deep sleep. This
pattern repetition may help encode memories and
improve learning. A napping study that involved
33 undergraduate students revealed that a nap
resulted in waking up with shaper memory [3].
Some research findings support a hypothesis that
REM  sleep-associated  processes facilitate
proliferation of granule cells in the adult
Hippocampal Dentate Gyrus [11].

Activating Memory Gene in Sleep:

Scientists at Rockefeller University showed that, in
rats, certain brain cells that activate during
daytime exploration tend to reactivate during
sleep. Sidarta Ribeiro, Constantine Pavlides, and
colleagues found that exposure to a "memorable"
environment causes the brain to turn on a gene
called zif-268 that is associated with strengthened
communication between nerve cells.

The researchers exposed a group of rats to novel,
enriched environments (labyrinths with toys), and
another group of rats to their normal home cages.
Then the rats went to sleep, passing through
successive stages of slow wave and REM sleep.

'During slow wave sleep, zif-268 turned off in all

rats, regardless of which environment they had
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experienced.  But during REM sleep, zif-268
turned on in the cerebral cortex and hippocampus
of only rats that had explored the labyrinths. The
gene stayed off in rats that had not experienced
the enriched environments.

This retrieval of zif-268 activity during REM sleep
may couple with other reactivated brain
mechanisms to "process" memories of novel
experiences. Such processing may in turn prove
important for cementing the memories acquired
while awake. [7]

REM Sleep and Emotional Memory:

German scientists at the Univérsity of Bamberg
Department of Physiological Psychology compared
memory retention of emotional versus neutral
text material.  Participants were tested over
intervals covering either early sleep (dominated
by slow wave sleep) or late sleep when REM sleep
is dominant. Sleep not only improved retention,
but iate sleep particularly enhanced memory for
emotional texts. Results are consonant with a
supportive function of REM sleep for the
formation of emotional memory in humans. [7]

Activity in parts of the brain that control
emotions, decision-making processes, and social
interactions is drastically reduced during deep
sleep, suggesting that this type of sleep may help
people maintain optimal emotional and social
functioning while they are awake.

A Better Way to Prepare for Exams

There is a saying that it is good to get a good
night's sleep before a big test. That may be true.
These new experiments suggest that it may be
important to get a good night's sleep after you
study or after you practice a skill such as shooting
basketballs. [12]

Sleep could prove to be an important part of the
strategy for preparing for challenges such as
exams. The fact that sleep provoked slightly more
plasticity (connections between nerve cells) than
double the amount of exposure to experience
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suggests that if you reviewed your notes
thoroughly until you were tired and then slept,
you'd achieve as much plasticity, or 'learning,’ in
the brain as if you'd pulled an all-nighter repeating
your review of the material. [7]

Stress and Sleep Patterns

Why do some people lose sleep during periods of
stress, while others seem to "sleep like a baby"?
Research suggests that the difference may be
explained by the ways people cope.

At Tel Aviv University, Dr. Avi Sadeh conducted a
study of students. He found that those who
tended to focus on their emotions and anxiety
during the high-stress period were more likely to
shorten their sleep, while those who tended to
ignore emotions and focus on tasks extended their
sleep and shut themselves off from stress. If you
can't cope with it sleep on it. Sometimes sleep
can help you regulate your nervousness and offer
you an escape from stress, particularly when
there's nothing you can do about it. [7]

Decision Making and insight

Decision-making also appears to benefit from this
overnight form of cogitation. During sleep,
particularly the REM phase, the brain integrates
information it took in during the day but couldn't
process at the time. "Sleeping on it" is not
necessary, however, for simple memory or
learning tasks [7]. When Nobel laureate Otto
Loewi discovered the chemical basis of
neurotransmission in 1921, he attributed his
experimenta! design to an insight he made during

sieep [8].

Napping

Simply taking a nap may be one of the best things
you can do to correct poor mental performance,
especially after a stressful night of disrupted sleep,
such as from sieep apnea or snoring. In a study of
Japanese men, a mid-afternoon nap had positive
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effects upon the maintenance of their daytime
vigilance level. The 20-minute nap improved
performance level and their self-confidence. [7]

Dreams

We typically spend more than 2 hours each night
dreaming. Scientists do not know much about
how or why we dream.
greatly influenced the field of psychology,
believed dreaming was a "safety valve" for
Only after 1953, when
researchers first described REM in sleeping
infants, did scientists begin to carefully study
sleep and dreaming. They soon realized that the

Sigmund Freud, who

unconscious desires.

strange, illogical experiences we call dreams
almost always occur during REM sleep. While
most mammals and birds show signs of REM
sleep, reptiles and other cold-blooded animals do
not. [3]

Some scientists believe dreams are the cortex's
attempt to find meaning in the random signals
that it receives during REM sleep. The cortex is the
part of the brain that interprets and organizes
information from the environment during
It may be that, given random
signals from the pons during REM sleep, the

cortex tries to interpret these signals as well,

consciousness.

creating a "story" out of fragmented brain activity.
[3] Scientists also believe that sleep may be
involved in '"erasing memories from the
immediate and distant past," and that dreaming is

probably a piece of this process. [7]

Sleep and disease
Disease Disturbing Sleep:

Sleeping problems are common in many other
disorders as well, including Alzheimer's disease,
stroke, cancer, and head injury. These sleeping
problems may arise from changes in the brain
regions and neurotransmitters that control sleep,
or from the drugs used to control symptoms of
other disorders. In patients who are hospitalized
or who receive round-the-clock care, treatment

41



Sleep Well

schedules or hospital routines also may disrupt
sleep. The old joke about a patient being
awakened by a nurse so he could take a sleeping
pill contains a grain of truth.

Sleep Precipitating Disease:

Sleep and sleep-related problems play a role in a
large number of human disorders and affect
almost every field of medicine. For example,
problems like stroke and asthma attacks tend to
occur more frequently during the night and early
morning, perhaps due to changes in hormones,
heart rate, and other characteristics associated
with sleep. Sleep also affects some kinds of
epilepsy in complex ways. REM sleep seems to
help prevent seizures while deep sleep may
promote the spread of these seizures. Sleep
deprivation also triggers seizures in people with
some types of epilepsy.

Sleep and Immune Reactions:

Neurons that control sleep interact closely with
the immune system. As anyone who has had the
flu knows, infectious diseases tend to make us feel
sleepy. This probably happens because cytokines,
chemicals our immune systems produce while
fighting an infection, are powerful sleep-inducing
chemicals. Sleep may help the body conserve
energy and other resources that the immune
system needs to mount an attack.

Sleep and Mental Disorders:

Sleeping problems occur in almost all people with
mental disorders, including those with depression
and schizophrenia. People with depression, for
example, often awaken in the early hours of the
morning and find themselves unable to get back
to sleep. The amount of sleep a person gets also
strongly influences the symptoms of mental
disorders.  Sleep deprivation is an effective
therapy for people with certain types of
depression, while it can actually cause depression
in other people. Extreme sleep deprivation can
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lead to a seemingly psychotic state of paranoia
and hallucinations in otherwise healthy people,
and disrupted sleep can trigger episodes of mania
(agitation and hyperactivity) in people with manic
depression.

Effect of Sleeping Problems:

Once sleeping problems develop, they can add to
a person's impairment and cause confusion,
frustration, or depression. Patients who are
unable to sleep aiso notice pain more and may
increase their requests for pain medication.
Better management of sleeping problems in
people who have other disorders could improve
these patients' health and quality of life. [3]

Sleep Disorders

At least 40 million Americans each year suffer
from chronic, long-term sleep disorders each year,
and an additional 20 million experience occasional
sleeping problems. These disorders and the
resulting sleep deprivation interfere with work,
driving, and social activities. They also account for
an estimated $16 billion in medical costs each
year, while the indirect costs due to lost
productivity and other factors are probably much
greater. Doctors have described more than 70
sleep disorders, most of which can be managed
effectively once they are correctly diagnosed. The
most common sleep disorders include insomnia,
sleep apnea, syndrome, and
narcolepsy. [3]

restless legs

Insomnia [Inability to Sleep]

People tend to sleep more lightly and for shorter
time spans as they get older, although they
generally need about the same amount of sleep as
they needed in early adulthood. About half of all
people over 65 have frequent sleeping problems,
such as insomnia. Almost everyone occasionally
suffers from short-term insomnia. This problem
can result from stress, jet lag, diet, or many other
factors.  Insomnia almost always affects job
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performance and well-being the next day. About
60 million Americans a year have insomnia
frequently or for extended periods of time, which
leads to even more serious sleep deficits.
Insomnia tends to increase with age and affects
about 40 percent of women and 30 percent of
men. It is often the major disabling symptom of
an underlying medical disorder. [3] In addition to
being a risk factor for a depressive episode,
persistent insomnia may serve to perpetuate the
iliness in some elderly patients and especially in
those receiving standard care for depression in
primary care settings [15]

Stress Hormones and Insomnia

That stress can affect proper sleep seems obvious.
It appears to be due to increased vulnerability of
sleep to stress hormones. As men age, it appears
they become more sensitive to the stimulating
effects of corticotropin-releasing hormone (CRH).
When both young and middle-aged men were
administered CRH, the older men remained awake
longer and slept less deeply. In another study, the
researchers compared patients with insomnia to
those without sleep disturbances. They found
that "insomniacs with the highest degree of sleep
disturbance secreted the highest amount of
cortisol , particularly in the evening and nighttime
hours," suggesting that chronic insomnia is a
disorder of sustained hyperarousal of the body's
stress response system [7].

Sleep Apnea

Sleep apnea is a disorder of interrupted breathing
during sleep. It usually occurs in association with
fat buildup or loss of muscle tone with aging.
These changes allow the windpipe to collapse
during breathing when muscles relax during sleep.
This problem, called obstructive sleep apnea, is
usually associated with loud snoring. Sleep apnea
also can occur if the neurons that control
breathing malfunction during sleep.

During an episode of obstructive apnea, the
person's effort to inhale air creates suction that
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obliterates the airway. This blocks the air flow for
10 seconds to a minute while the sleeping person
struggles to breathe. When the person's blood
oxygen level falls, the brain responds by
awakening the person enough to tighten the
upper airway muscles and open the windpipe.
The person may snort or gasp, then resume
snoring. This cycle may be repeated hundreds of
times a night. The frequent awakenings that sleep
apnea patients experience leave them continually
sleepy and may lead to personality changes such
as irritability or depression. Sleep apnea also
deprives the person of oxygen, which can lead to
morning headaches, a loss of interest in sex, or a
decline in mental functioning. It also is linked to
high blood pressure, irregular heartbeats, and an
risk of heart attacks and stroke.
Patients with severe, untreated sleep apnea are
two to three times more likely to have automobile
accidents than the general population. In some

increased

high-risk individuals, sleep apnea may even lead to
sudden death from respiratory arrest during sleep.
[3,71.

Nasal continuous positive airway pressure therapy
was effective in controlling obstructive sleep
apnoea. [13]

Restless Legs Syndrome

Restless legs syndrome (RLS), a familial disorder
causing unpleasant crawling, prickling, or tingling
sensations in the legs and feet and an urge to
move them for relief, is emerging as one of the
most common sleep disorders, especially among
older people. This disorder, which affects as many
as 12 million Americans, leads to constant leg
movement during the day and insomnia at night.
Severe RLS is most common in elderly people,
though symptoms may develop at any age. In
some cases, it may be linked to other conditions
such as anemia, pregnancy, or diabetes.

Many RLS patients also have a disorder known as
periodic limb movement disorder or PLMD, which
causes repetitive jerking movements of the limbs,
especially the legs. These movements occur every
20 to 40 seconds and cause repeated awakening
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and severely fragmented sleep. In one study, RLS
and PLMD accounted for a third of the insomnia
seen in patients older than age 60. RLS and PLMD
often can be relieved by drugs that affect the
dopamine, suggesting that - dopamine
abnormalities underlie these disorders' symptoms.

(3]

Narcolepsy

Narcolepsy affects an estimated 250,000
Americans. People with narcolepsy have frequent
"sleep attacks" at various times of the day, even if
they have had a normal amount of sleep. These
attacks last from several seconds to more than 30
minutes. People with narcolepsy also may
experience cataplexy (loss of muscle control
during emotional situations), hallucinations, and
temporary paralysis when they awaken, and
disrupted night-time sleep. These symptoms
seem to be features of REM sleep that appears
during waking, which suggests that narcolepsy is a
disorder of sleep regulation. The symptoms of
narcolepsy typically appear during adolescence,
though it often takes years to obtain a correct
diagnosis. The disorder (or at least a
predisposition to it) is usually hereditary, but it
occasionally is linked to brain damage from a head
injury or neurological disease.

Once. narcolepsy is diagnosed, stimulants,
antidepressants, or other drugs can heip control
the symptoms and prevent the embarrassing and
dangerous effects of falling asleep at improper
times. Naps at certain times of the day also may
reduce the excessive daytime sleepiness.

In 1999, a research team working with canine
models identified a gene that causes narcolepsy-a
breakthrough that brings a cure for this disabling
condition within reach. The gene, hypocretin
receptor 2, codes for a protein that allows brain
cells to receive instructions from other cells. The
defective versions of the gene encode proteins
that cannot recognize these messages, perhaps
cutting the cells off from messages that promote
wakefulness. The researchers know that the same
gene exists in humans, and they are currently
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searching for defective versions in people with
narcolepsy. [3]

Sleep Related Sexual Disorders

A broad range of sleep related disorders
associated with abnormal sexual behaviors and
experiences exists, with major clinical and forensic
consequences. [13] They include sleep
exacerbation of persistent sexual arousal
syndrome, sleep related painful erections, and
sleep related dissociative disorders.

A full range of sleep related sexual behaviors with
self and/or bed partners or others were reported,
including masturbation, sexual
fondling, sexual intercourse with climax, sexual
assault/rape. Adverse physical and/or
psychosocial effects from the sleepsex were
present in all parasomnia [sleep related
dysfunction] and sleep related seizure cases.
Confusional arousals were diagnosed as the cause
of “sleepsex” in 26 cases (with obstructive sleep
apnea.

vocalizations,

Forensic consequences were common, occurring
in 35.5% of parasomnia cases, with most involving
minors. All parasomnias cases reported amnesia
for the sleepsex, in contrast to 28.6% of sleep
related seizure cases. [13]

Snoring

Obstructive Sleep Apnoea is one important cause.
in an Italian study of more than 2,200 children,
the group with the highest body mass index (BMI)
was more than twice as likely to snore, compared
to the group with the lowest BMI (a measurement
of weight in relation to height). Snoring and
attention-deficit/hyperactivity disorder (ADHD)
are found to be associated in young children. After
collecting data on more than 5,000 six-year-olds,
and surveying the parents of 11,000 first-graders,
a research team found that twice as many ADHD
children experienced frequent loud snoring,
compared to the general population of children.
When the kids were treated for their snoring, their
ADHD became much better or totally disappeared,
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says Gozal. Even if it did not lead to complete
resolution, there was some improvement in
behavior and less need for medication. [7]

Gravity and Snoring

Because the respiratory system is greatly
influenced by the force of gravity, the effect of
weightlessness on  sleep-related  breathing
problems was observed in five space shuttle
astronauts. Without gravity, breathing problems
were reduced by 55% — and snoring was nearly
eliminated.

This report suggests that obstructed breathing
might be alleviated by sleeping in a more upright
position, instead of on the back. [7]

Optimal amount of Sleep in humans Adults

The optimal amount of sleep is not a meaningful
concept unless the timing of that sleep is seen in
relation to an individual's circadian rhythms, A
person's major sleep episode is relatively
inefficient and inadequate when it occurs at the
"wrong" time of day. The timing is correct when
the following two circadian markers occur after
the middle of the sleep episode but before
awakening: [1]

e maximum concentration of the hormone
melatonin, and

e minimum core body temperature.

Tips for a Good Night's Sleep: [3]
Set a schedule:

Go to bed at a set time each night and get up at
the same time each morning. Disrupting this
schedule may lead to insomnia. "Sleeping in" -on
weekends also makes it harder to wake up early
on Monday morning because it re-sets your sleep
cycles for a later awakening.

Exercise:

Try to exercise 20 to 30 minutes a day. Daily
exercise often helps people slegp, although a
workout soon before bedtime may interfere with
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Age Hours
Newborn 18

3 months 15

6 months 14-15
1vyear 13-14
2 years 13

3 years 12

4 -6 years 11
7-8 years 10
9-17 years 9-11
Adults, Elderly 7-8
Pregnant women** 7-8(+)

** During pregnancy women may need more sleep per night. [1]

Table 1: Average total number of hours sleeping
per day

sleep. For maximum benefit, try to get your
exercise about 5 to 6 hours before going to
bed.

Avoid caffeine, nicotine, and alcohol:

Avoid drinks that contain caffeine, which acts as a
stimulant and keeps people awake. Sources of
caffeine include coffee, chocolate, soft drinks,
non-herbal teas, diet drugs, and some pain
relievers. Smokers tend to sleep very lightly and
often wake up in the early morning due to
nicotine withdrawal. Alcohol robs people of deep
sleep and REM sleep and keeps them in the lighter
stages of sleep.

Relax before bed:

A warm bath, reading, or another relaxing routine
can make it easier to fall sleep. You can train
yourself to associate certain restful activities with
sleep and make them part of your bedtime ritual.

Sleep until sunlight:

If possible, wake up with the sun, or use very
bright lights in the morning. -Sunlight helps the
body's internal biological clock reset itself each
day. Sleep experts recommend exposure to an
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hour of morning sunlight for people having
problems falling asleep, .

Don't lie in bed awake:

If you can't get to sleep, don't just lie in bed. Do
something else, like reading, watching television,
or listening to music, until you feel tired. The
anxiety of being unable to fall asleep can actually
contribute to insomnia.

Contr_ol your room temberature:

Maintain a comfortable temperature in the
‘bedroom. Extreme temperatures may disrupt
sleep or prevent you from falling asleep.

See a doctor if your sleeping problem continues:

If you have trouble falling asléep night after night,
or if you always feel tired the next day, then you
may have a sleep disorder and should see a
physician. Your primary care physician may be
able to help you; if not, you can probably find a
sleep specialist at a major hospital near you. Most
sleep disorders can be treated effectively, so you
can finally get that good night's sleep you need.

Summary

e Sleep is a restorative process

e It is initiated and terminated by brain
mechanisms through transmitters

e Sleep is disturbed by, caffeine, nicotine,
alcohol, jet lag, temperature, noise, and
diseases

e Sleep deprivation can cause accidents,
heart problems and obesity and worsen
diabetes, brain function, behavior of
children, immune system and reduce life
span.

e Adequate sleep benefits, neurons and
synapses, cellular growth and repair,
learning and memory, reduction of stress,
better decision making and erasing
unwanted memories.

. Many disease processed interact with
sleep.

e Sleep helps to recover from many
diseases.
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e  Sleeping disorders must be treated.
e Good night’s sleep is essential for good
quality life.

"Sleep is better than medicine."”
--- English Proverb

"The beginning of health is sleep."
; --- Irish Proverb

"Disease and sleep keep far apart."
--- Welsh Proverb

Early to bed, and early to rise, makes a man
healthy, wealthy, and wise."

--- Benjamin Franklin, 1758

(in Poor Richard's Alimanack)
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Nutrition and Chronic Diseases

V. Arasaratnam
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1. Introduction

Hunger and malnutrition are the most
devastating problems faced by the world’s
poorest nations and affect nearly 30% of
humanity®2. Many developing countries are now
facing persisting food insecurity and under-
nutrition as well as emerging epidemics of
chronic diseases (chronic diseases are diseases of
long duration and generally slow progression),
such as obesity, heart disease, hypertension,
stroke, and diabetes’. Currently, 15.3 million
people are estimated to die from cardiovascular
diseases every year; that represe'ﬁtggpne-third of
all global deaths from all causes. In the next two
decades, the increasing burden of cardiovascular
diseases will be borne mostly by developing
countries®. The number of cases of diabetes
worldwide is currently estimated to be around
150 million. In Jaffna with time the number of
diabetics admitted to the hospital and attending
the clinic is also increasing®. Most of the patients
are affected with type 2 diabetes®. in 2000, over 6
million people died from cancer, and between
2000 and 2020, the total number of cases of
cancer is predicted to increase by 73% in the
developing world and by 29% in the developed
world, largely as a result of an increase in the
number of old people. Incidence of cancer is
increasing in Sri Lanka and it is the fifth cause for
the deaths in Sri Lanka®.

These recent data obtained also indicates that
Jaffna is also not different from other developing
countries in developing chronic diseases.
Significant lifestyle changes in the second half of
the 20" century have greatly contributed to
the emerging epidemic of chronic diseases.
Therefore it is very important to bring in the
awareness on the relationship between nutrition
and chronic diseases.
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2. iliness or Wellness?

To become ill or leading a healthy life depends on
an individual. Genetics, genetics & nutrition
and genetics & environmental factors are likely
to have effects on health and susceptibility to
disease’.

3. How can genes and nutrition interact?

Genetic factors determine how susceptible a
develop a disease, whilst
factors  determine  which
susceptible individuals will actually develop an
iliness. The genetic makeup of an individual
coordinates their response to diet, and thus
considers underlying genetic polymorphisms.
Changes in dietary patterns may affect people in
different ways because of genetic. variations
between individuals.  While targeted dietary
advice for susceptible populations or individuals is
desirable, it is more practical to focus on overall
environmental changes that might reduce the

person is to
environmental

number of susceptible persons those who would
go on to develop the diseases™.

There is good evidence that nutrients and physical
activity influence gene expression and shape the
genome. Gene-nutrient interactions also involve
the environment. Genes define opportunities for
health and susceptibility to disease, while
environmental  factors  determine  which
susceptible individuals will develop illness. In view
socioeconomic  conditions in
developing countries, such added stress may
result in exposure of underlying genetic
predisposition to diseases.

4. How are chronic diseases linked to diet
and nutrition?

Links have been established between dietary
habits and  degenerative diseases like
cardiovascular diseases, diabetes type 2 and
cancer. Unbalanced nutrient intakes are known to
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be associated with the development of chronic
diseases demonstrating that dietary chemicals
have direct effects on molecular genetic
processes.  Therefore susceptible to chronic
diseases is determined only 30% by genetic
factors, while 70% is determined by other factors.
Therefore keeping away from the chronic diseases
is mainly in our hands.

There is dramatic increase in overall fat intake and
refined foods, a corresponding reduction in the
proportion of energy from starchy staple foods,
accompanied by a shift from course grain and
legumes towards more refined grains (mainly rice
and wheat); greater intake of meat fish, dairy
products and edible also'’. The general effect is to
make diet less bulking and denser in energy. On
an average, the amount of food consumed per
person has increased by nearly 20% between the
mid 1960s and date 1990s, reactively an
estimated 2803 Kcal per day’. The increase in
food consumption has been accompanied by a
shift in dietary energy sources away from basic
foods such as cereals and fruits and vegetables &
towards animal products and vegetables oils*%.

5. How does diet affect health at different
stages of life?

The risks of developing chronic diseases begin in
foetal life and continue into old age. Thus, adult
chronic diseases reflect the combined effects of
prior exposure to damaging environments.
Preventive measures can, therefore, be taken at
all life stages.

5.1 Foetal and in early infancy

In the womb and in early infancy, several risk
factors can influence susceptibility to the
development of diet-related chronic diseases later
in life. Slowed growth in the womb, which leads
to low birth weight, affects nearly a quarter of all
newborn babies®. It can profoundly influence
childhood growth, survival, and physical and
mental capacity, as well as increase the risk of
developing diet-related chronic diseases such as
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cardiovdscular disease (cvb), ‘obesity
hypertension, and adult onset diabetes, stroke,
later in life’*™®. in developing countries low birth
weight & stunting are accompanied by concurrent
rapid shift in diets of mother, activity pattern &
obesity**®.  {n Sri Lanka low birth weight
observed in 1990 was 25% while stunting
prevalence was 20.8%".

Unusually large size at birth, possibly resulting from
over-nutrition in the womb, has been linked to
an increased risk of diseases such as diabetes
and cardiovascular diseases.

5.2 Breastfeeding

Breastfeeding has lower risk of developing
obesity in later life than those fed with other milk
preparations for instance infants fed with formula
milk may increase the risk of developing several
chronic diseases, such as type 1 diabetes and
cancer, in childhood and adolescence. The level
of cholesterol and specific type of fatty acids
present in the milk fed to babies are thought to
affect the maintenance of cholesterol levels in
later life”.

5.3 During infancy and childhood, both delayed
growth and excessive weight or height gain has
been shown to contribute to chronic disease in
later life. For instance, infants with a low weight
or short stature may experience an increased
risk of coronary heart disease, stroke, or
diabetes. Shorter children who gain height
particularly quickly have an increased risk of
stroke and certain cancers.

5.4 Childhood and adolescence

During childhood and adolescence, the adoption
of habits such as unhealthy diets, low-levels of
exercise, as well as aicohol and tobacco use has
been shown to increase the risk of developing
certain chronic diseases™.

An unhealthy diet contributes to high blood
pressure in children causing changes in the body
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which are associated with the risk of developing
cardiovascular disease and obesity. A high calorie
intake in childhood is also linked to an increased
risk of cancer in later life. Worryingly, not only do
chronic diseases occur earlier and earlier in life,
but they tend to persist throughout life.

5.5 Adulthood

Most chronic diseases are expressed in adulthood;
therefore, it is a critical time for reducing risk
factors and increasing effective treatment. Risk
factors that prevail during adulthood have been
strongly linked with cardiovascular disease and
diabetes including tobacco use, obesity, physical
_inactivity, high cholesterol level, high' blood
pressure and  alcohol consumption. An
individual’s ability to take control over his or her
life and to make healthy lifestyle decisions
appears to be an important determinant of
health.

5.6 People older than 60

The main burden of chronic diseases is observed
in people older than 60. Cardiovascular disease,
type-2 diabetes and some cancers are most
common at this stage in life. This is mainly due
to multiple disease processes combining with age-
related losses in physiological functions. As the
risk of developing disease is generally believed to
be reversible at any age there is an absolute
benefit for ageing individuals to eat healthily,
maintain their weight, and continue to exercise.

6. Diet induced chronic dieses
6.1 Excess weight gain and obesity

While over weight and obesity are most
common in developed countries, almost all
countries are now affected by this worldwide
epidemic, as diets are becoming richer and
people more inactive. The increase in the
number of cases of excessive weight gain and
obesity has been paralleled by an increase in
some chronic diseases such as cardiovascular
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disease and diabetes and some cancer***¥%5, The
energy dense diets increase the risk of overweight
and obesity is does physical in activity'****. Due
to the transition of the dietary pattern and life
style over weight and obesity are affecting the
developing countries.

Within a country, the occurrence of excess
weight / obesity tends to vary between certain
age groups and socioeconomic classes. For
example, in the most affluent countries, obesity is
now affecting not only middle aged people, but
also increasingly young adults and children. A
study made in Jaffna has shown that 50% of the
overweight aduits are between the age group of
41-60%.

How can diet and physical activity affect
obesity?

Certain types of foods and eating habits have
been linked to weight gain and obesity, for
instance snacking, binge-eating, and eating
out”’®®®, Physical activity and physical fitness are
important factors in reducing the risk of unhealthy
weight gain and related illnesses, such as heart
diseases, and moderate to high fitness entails
health benefits (independent of body weight).

With increasing overweight, as measured by the
Body Mass Index (BMI), there is an increase in
mortality rates and in the proportion of people
with additional health conditions®. In one study
in the USA, over half of all deaths in women with
a BMI greater than 29 kg/m’ could be directly
attributed to their obesity. Approaches in obesity
reduction will reduce the risk of other pathologies
such as adult onset diabetes cardiovascular
disease and certain cancer®’. A body mass index of
25 in an Asian adult appears to have a far greater
adverse metabolic effect than it does in a
Caucasian adult®. It has been proposed a lower
BMI cut off 23 for overweight and 25 for obesity
for Asians®® Obesity levels are higher in urban than
in rural areas. Obesity levels are not associated
with  wealth. Householders  with  both
undernourished and overweight women represent
3-15% of households in developing countries®.
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The underweight child
overweight non-elderly adult is a predominant
poor combination/coexistence.

coexisting with an

6.2 Cardiovascular diseases
Cardiovascular diseases include:

% atherosclerosis, which occurs when fatty
deposits clog and harden arteries,

% coronary heart disease, caused by the
reduced blood supply to the heart muscle,

% stroke, caused by inadequate blood flow to
the brain leading to the death of brain cells,

% hypertension, occurs when blood pressure
is higher than the normal range,

% Cardiac arrhythmias, which are irregular or
abnormal heartbeats.

6.2.1 What nutrients are known to affect
cardiovascular diseases?

A high intake of dietary fats and refine foods
strongly influences the risk of developing
cardiovascular disease (CVD)***, Restriction of
calories shall reduce the risk of developing CVD*,
Saturated fatty acids commonly found in dairy
products and meat raise cholesterol levels.
Moreover, studies have also shown trans-fatty
acids, found in industrially hardened oils, increase
the risk of coronary heart disease. While they
have been eliminated from spreads in many parts
of the world, trans fatty acids are still found in
deep-fried fast foods and baked goods. To
promote cardiovascular heath, intake of
saturated fats should be limited to less than 10%
of daily energy intake for most people, and to
less than 7% for high-risk groups. Products
commonly used for cooking, such as
hydrogenated fats or coconut and palm oil,
contain saturated fatty acids. Limiting the
amount of saturated fatty acids consumed can
be accomplished by restricting the intake of fat
from dairy and meat sources, avoiding the use of
hydrogenated oils in cooking, and ensuring a
regular intake of fish (once or twice per week).

The most effective replacement for saturated
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fatty acids in the diet is polyunsaturated fatty
acids (PUFAs) which can lower the risk of
developing cardiovascular disease. In particular,
they are found in soybean® and sunflower oils as
well as in fatty fish and plant foods.
Polyunsaturated fatty acids have many positive
effects, notably on blood pressure, heart
function, blood clotting, and inflammatory
mechanisms>.

Cholesterol, which is an essential component of
cell membranes and certain hormones, is
produced by the liver, but it is also present in
dairy products, meat and eggs. In the blood
cholesterol is mainly transported by high
density lipoprotein (HDL) and low density
lipoprotein (LDL). The cholesterol carried by LDL
can lead to its deposition in the arteries that can
restrict blood flow and may cause heart
problems. It is recommended to avoid excessive
intake of cholesterol to prevent coronary heart
diseases. Cholesterol is not, in fact, required in
the diet because it is produced by the liver in
sufficient amounts.

The studies in western population have proved
that Fish consumption reduces the risk of
coronary heart disease®, in one particular study, a
group of patients who survived a heart attack
were given fish oils over several years. Compared
to patients who did not receive fish oil, this
group had a 20% reduction in total mortality, a
30% reduction in cardiovascular death and a 45%
decrease in sudden death. Eskimos and Japanese
have less risk of cardio vascular diseases due to
their consumption of cold water fish which are
rich in fish fat (heart diseases and fat)®,

Fish consumption once or twice per week is
protective against coronary heart disease and
stroke. The benefits are most evident in high risk
groups. For these groups, consuming 40-60g of
fish per day would lead to a 50% reduction in the
number of deaths from coronary heart disease.
Vegetarians should ensure an adequate intake of
the essential fatty acid alpha-linolenic acid which
is also found in plant sources (such as canola
and soybean oils, pumpkins, and walnuts).
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Dietary fibre is also a major factor in reducing
total cholesterol in the blood and LDL cholesterol
in particular”’. Eating a diet high in fibre and
wholegrain cereals can reduce the risk of
coronary heart disease.

A high intake of salt (sodium chloride) has been
linked to high blood pressure, a major risk factor
for stroke and coronary heart disease*®®*!, There
is convincing evidence that a reduction in the
daily intake of sodium (by 50 mmol, i.e about
1.2g across the world would lead to reduction in
the number of deaths resulting from strokes and
coronary heart disease (by about 22% and 16%
respectively). Restricting salt intake to less than
5 g per day generally helps to reduce the risk of
coronary heart disease and stroke. Restricting
salt intake even more, to 1.7g of sodium per day
may provide additional benefits such as helping
to reduce blood pressure. However, precautions
should be taken in special cases such as
pregnant women who may be adversely affected
by sodium reduction.

Taking potassium supplements has been shown
to reduce blood pressure and the risk of CVD.
However, the usual intake of fruit and vegetable
consumption supplies an adequate intake of
potassium and there is no evidence in favour of
long term potassium supplementation to reduce
the risk of CVD.

Thirty minutes of moderate physical activity
every day may be sufficient to raise fitness of the
heart and lungs which in turn may reduce the
risk of CVD. A longer duration and a higher
activity level would provide an even greater
benefit. However, peopie who are generally
inactive shouid avoid sudden and high-intensity
bursts of ghysical activity.

6.3 Diabetes

Diabetes is a disease that develops when the
body is unable to produce or respond to insulin
in the normal way. There are two types of
diabetes.

Type-1 diabetes is less common and associated
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with a total lack of insulin. Previously known as
insulin-dependent diabetes, it usually results from
the destruction of the insulin-producing cells of
the pancreas by the immune system. Both
genetic and environmental factors seem to be
involved in the onset of the disease.

previously known as non-
insulin-dependent diabetes, accounts for most
cases of diabetes worldwide. In this form of the
disease, the body’s failure to respond to insulin
in the normal way leads to the overproduction of
insulin, which may result in a partial failure of the
insulin producing cells of the pancreas and
consequently insufficient
Genetic and environmental factors determine the
likelihood of developing type-2 diabetes’.

insulin  production.

Serious complications that can result from
diabetes include blindness, kidney failure,
amputation, infections, coronary heart disease
and stroke. In Jaffna during 2006 126
amputations and 557 surgical managements for
diabetes mellitus wounds were carried out. About
63 diabetes nephropathy with chronic renal
failure was also observed®. Lifestyle changes are
key to both reducing the risk of developing and
treating type-2 diabetes.

6.3.1 What factors are known to affect diabetes?

There is convincing evidence that excessive
weight gain and excess fat in the abdomen
increases the risk of developing type-2
diabetes®’. Excess fat in the abdomen is an
important factor in the development of insulin
resistance, a condition that underlies most cases
of type-2 diabetes.

Children of mothers who are affected by
diabetes during pregnancy are also at high risk of
developing obesity and type-2 diabetes in
childhood. Delayed growth in the womb and low
birth weight may also increase the risk of
developing resistance to insulin.

Overall, studies on humans indicate a probable
causal link between saturated fatty acids and

type-2 diabetes, and a possible causal
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association between total fat intake and type-2
diabetes.

6.3.2 How could diabetes be prevented?

Specific measures can be taken to reduce the risk
for diabetes, especially efforts that focus on
controlling weight and preventing obesity and
cardiovascular disease. Measures include:

% Avoiding weight gain of more than 5 kg in adult
life and treating excessive weight gain and
obesity.

% Maintaining a mean Body Mass index (BMI} in

the range of 21-23 kg/m’.

» Voluntary weight loss in overweight or obese

®,

people with higher than normal blood sugar
levels.

» Engaging in at least a moderate level of
physical activity for one hour or more in the
course of the day on most days of the week.

.0

Exercising at 80 to 90% of maximum heart rate
for at least 20 minutes five days per week may
substantially improve insulin sensitivity

< Ensuring a low saturated fat intake.

% Consuming at least 20g of dietary fibre per
day (i.e. whole grain cereals, fruit and
vegetables).

In overweight people, voluntary weight loss
enhances insulin sensitivity and reduces the risk
of type-2 diabetes. Regular vigorous exercise
may improve insulin sensitivity and thus reduce
the risk of developing type-2 diabetes. The data
collected in December 2007 indicated that 7788
adults and 11 children registered as diabetics in
the medical clinics of Jaffna Teaching hospital®.

6.4 Cancer

Mo

Cancer is now a major cause of mortality. This is
largely due to the fact that people tend to live
longer, with fewer people dying from other
causes such as infectious diseases. Cancer is
caused by a variety of identified and unidentified
factors. The most important proven cause of
cancer is tobacco smoking. Other important
factors include diet,

alcohol  consumption,
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physical activity, infectious diseases, hormonal
factors and exposure to radiation.

6.4.1 How can diet and physical activity affect
the occurrence of cancer?

The likelihood of developing cancer may increase
or decrease depending on what people eat how
often they exercise. Dietary factors are estimated
to account for approximately 30% of cancers in
industrialized countries, making diet second only
to tobacco as a theoretically preventable cause
of cancer. Research to date has uncovered few
definite relationships between specific dietary
factors and cancer risk.

Factors for which there is evidence of an
increased risk include:

% Obesity

% High intake of alcoholic beverages, aflatoxins
(a toxic substance produced by certain
molds), and preserved meat and salted or
fermenting fish.

< Consuming drinks and food that are
extremely hot (thermally)

< Overall, about 20-33% of cancers affecting
the breasts, colon, uterus lining, kidney and
oesophagus are attributable to unhealthy

body weight and lack of physical activity.

Risk factors in developing oral cavity, pharynx
and oesophagus cancers seem to vary between
countries. In developed countries, alcohol and
tobacco alone cause up to 75% of these cancers.
In developing countries, 60% of these cancers
are attributed to a diet low in fruits, vegetables
and animal products. Throughout the world,
consuming extremely hot (thermally) drinks and
food increases the risk of these cancers. The
observation made in Jaffna is very closer to what
has been observed in the developed countries.

Studies have investigated the specific role of diet
in the development of major cancers Lung cancer
is the most common cancer in the world and over
80% of cases in developed countries are caused
by tobacco smoking. The possible preventive
effect of fruit and vegetables consumption
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against lung cancer remains controversial. In
Jaffna, water nitrate levels are very high. This may
be due to the use of fertilizer in agriculture and
improper sewerage system available in the North.
Farmers too are not adhering to the regulations
with regard to the use of pesticides and fertilizers.
The farm products would be having pesticide
residues, above permissible Iev\éls.

Changes in diet and nutrition may play an
important role in the increasing frequency of
specific cancers. Traditional and industrial food
processing methods as well as microbiological
and chemical food contaminants are factors that
may contribute to the carcinogenicity of diets.

Although stomach cancer was once the most
‘common cancer in the world®. Dietary factors
are thought to play an important role and
substantial evidence suggests that a high intake
of salty, preserved foods can increase the risk
of stomach cancer, whilst a diet rich in fruits
and vegetables may reduce the risk. A bacterial
infection of the stomach (Helicobacter pylori) is
known to contribute to an increased risk.

The risk of developing cancer of the uterus lining
is greater in women who are obese, probably
because of changes in hormone levels. Some
studies suggest that a diet high in fruits and
vegetables and low in fat might reduce the risk
in developing endometrial cancer. Overweight
and obesity may cause up to 30% of kidney
cancer cases.

Liver cancer occurs much more frequently in
developing regions. Southeast Asia liver cancer is
closely linked to certain infections (hepatitis B or
hepatitis C) and to eating foods that have been
contaminated by a toxic substance produced by
certain molds (aflatoxin).

Colorectal cancers are linked with the diet, such
as a high intake of fat and preserved meat or
overweight, seem to increase the risk of
colorectal cancer. A high intake of dietary fiber,
folate, calcium, and fruits and vegetables might
decrease the risk of colorectal cancer. In addition,
increased physical activity has been consistently
associated with a reduced rate of colon cancer.
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Cancer of the pancreas is more common in
developed countries than in  developing
countries. Overweight might increase the risk of
developing pangreatic cancer. Moreover, the risk
might increase gw’ith a high intake of meat, and
decrease with a ﬁigh intake of vegetables.

Breast cancer “is the second most common
cancer in the world and the most common
among women. It occurs much more frequently in
developed countries than in less developed
countries. This may reflect differences in risk
factors linked to reproduction, such as age at the
onset of menstruation, age of giving birth,
number of children, and breastfeeding.
Differences in dietary habits and physical activity
may also contribute. Although obesity affects
women of all ages, it only increases the risk of
developing breast cancer in postmenopausal
women. Many studies have shown a small
increase in risk of breast cancer as alcohol

consumption increases.

Mortality rates from prostate cancer are ten
times higher in Narth America and Europe than
in Asia, though figures are difficult to compare
between countries because of different diagnostic
practices. It is not yet clear if and how diet may
influence the development of prostate cancer.

6.4.2 How could cancer be prevented?

The main diet and exercise-related
recommendations for reducing the risk of

cancers are as follows:

< Primary Prevention: The goal of primary
prevention is to reduce or eliminate exposure
to cancer causing factors, which include
environmental carcinogens and life style
factors related to nutrition and physical
activity. This would include immunization
against, or treatment of, infectious agents that
cause certain cancers; use of tobacco control
programmes; reduction of excessive alcohol
consumption; dietary intervention and
pharmacological intervention.

% Maintain a Body Mass Index (BMI) in the
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range of 18.5 to 24.9 kg/m’® and avoid weight
gain of more than 5 kg in adult life.

** Maintain regular physical activity, such as one
hour of fast walking most days of the week

** Consumption of alcoholic beverages should be
avoided or limited to two glasses of either
beer, wine or spirits per day

** Consumption  of  salt-preserved  foods,
preserved meats (such as sausages, salami,
bacon, ham) and salt should be limited.

% Avoid eating foods that have been
contaminated by aflatoxin, a toxic substance
produced by certain molds.

% Eat at least 400 g of fruits and vegetables per
day.

% Do not consume foods or drinks when they
are at a very hot temperafure. '

7. What could be the dietary advice to the
Jaffna population to avoid such chronic
diseases?

Diet largely defines a person’s health, growth, and
development. A shift from relatively monotonous
diets of varying nutritional quality, based on the
indigenous staple grain or root, locally grammars
legumes, vegetables & fruits and limited food of
animal origin (except any prosperous sub
populations) to a relatively industrialized diets,
such as high in sugars and foods of animal origin,
and hence animal fat, low in starches, dietary
fibers, fruits and vegetables, more processed
drinks and foods, and after more alcohol. The
combination of energy dense diets with physically
inactive life style is an underlying factor a rapid
increase in number of overweight and obese
peoples. This is the basis for the development of
chronic diseases. Chronic diet related diseases
vary in severity and significance. These include
obesity, adult onset diabetes (Diabetes Type II,
insulin  independent diabetes), hypertension,
peripheral vascular disease and stroke, hyper lipid
angina, and coronary heart disease, and a number
of cancers, including those of the mouth, throat,
esophagus, lung, stomach, breast, prostrate, colon
and rectum. Most of the diseases also have non
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dietary cause, e.g. use of tobacco and lung cancer.
They are also often hereditary, but any inherited
genetic predisposition to disease is usually
unemotional only as a result of inappropriate
environmental risk factors including diet.

To avoid the diet induced chronic diseases it is
important to get the basic awareness of the
principles of nutrition and modify the day to day
food habits with healthy diets. The average energy
requirements of adult male and female along with
the proportions of the energy which has to be
obtained from major nutrients are given in
Table 1.

7.1 Nutrients

The essential nutrients include carbohydrates,
proteins, fats, vitamins, minerals, fibers and
water. The energy required is obtained by the
oxidation of carbohydrates, proteins and fats. The
vitamins and minerals are said to be accessory
nutrients and are used for the metabolism of
carbohydrates, proteins and fats. Fibers are
indigestible substances but are beneficial to the
baody.

7.2 Energy

Energy requirement of adults are calculated based
on their basal metabolic rate, sex, age, body
weight and physical activity. The western values
show that average energy requirements of a male
and a female are 3000 (2400-4000) and 2200
(1600-3000) kcal respectively. The studies made
in Sri Lankan show that the average energy
requirements of a male and a female are 2340 and
1665kcal respectively. The energy obtained by
the oxidation of 1g of carbohydrate, protein and
fatis 4, 4 and 9 kilo calories. It is also advised that
an adult has to obtain 65-70% of energy from
carbohydrates, 8-10% of the energy from proteins
and 15-30% of the energy from fats. Also an adult
has to consume a minimum amount of 50g of
mixed proteins. Based on these values the
amounts of carbohydrates, proteins and fats an
adult woman and man can consume are given in
table. Reduction in energy consumption can
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Sex Energy requirement Carbohydrate Protein Fat
(Kcal)

Amount (g) 380 60 65

Male 2340 Energy (Kcal) 1521 234 585
Proportion (%) 65 10 25

Amount (g) 270 50 43

Female 1665 Energy (Kcal) 1080 200 385
Proportion (%) 65 12 23

Table 1: The average energy requirements of adult male and female along with the proportions of the
energy which has to be obtained from major nutrients.

reduce the development of chronic diseases and
increase the life span“.

If this energy intake by an individual exceeds these
values, fat accumulation shall take place leading
to increase in body weight and cause the above
said chronic diseases.

For a person to reduce the body weight,
consumption of the energy nutrients has to be
restricted. To do this and to satisfy the appetite of
an individual the food has less energy density has
to be consumed.

Energy (kcal)
Mass of food(g)

Energy density =

Calorie restriction has shown to increase the life
span of individuals.

7.3 Carbohydrate based food

Consumption of cereals and tubers, which are
mainly starch based are consumed in refined
form. The carbohydrates are divided into simple
and complex. The simple carbohydrates are the
ones which can be immediately absorbed without
digestion (such as glucose or fructose-which is
found in ripped fruits) or easily digested like
disaccharides (table sugar or sucrose, the milk
sugar-lactose).

which cannot be digested at all in human digestive

The complex carbohydrates are, .
the products which needs time to get digested or

i
system. The simple carbohydrates elevate the = -

glucose in blood immediately and hence, leading

to increased insulin secretion in the normal "7

individual and causing easy conversion into fat

EELEN
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and cholesterol. But the complex carbohydrates
need time to elevate the blood glucose level and
they are not harmful as the simple carbohydrates.
Consumption of simple carbohydrates can lead to
more alarming chronic diseases when compared
to complex carbohydrates. Urbanization and
changes in the dietary style and introducing
modern or western recopies into the day to day
diets increase the chances of getting chronic
diseases. Thus .it is essential to avoid the simple
carbohydrates “as much as possible.  Taking
beverages and soft drinks with simple sugars are
harmful. Taking Pepsi cola, Miranda, Coco Cola,
etc are fashionable nowadays and can lead to bad
effects. In addition these drinks also contain
caffeine. Eating sweet food is another tradition
and drinking coffee or tea with a large amount of
sugar is also bad.

7.3.1 Glycemic index

The carbohydrates which can release glucose
quickly are said to cause immediate increase in
blood glucose level. These foods items are said to
have high glycemic index values and they have to
be avoided. Further over eating of the low
glycemic index foods also is not good because
they can lead to high glycemic load. This means
that the food with low glycemic index in large
amount also can increase the blood glucose level
to larger extent. Eating low glycemic index foods
would be good for CVD*** and diabetic
‘patients®’,

Any foods iwhich have Gl values less than 55 are
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low Gl foods, those with 55-70 are medium Gl
foods and with Gl above 70 are high Gl foods.
Form our recent studies the Gl values obtained for
the locally available foods are given in Table 2a
and b**,

From the research findings it could be concluded
that among the starch sources ‘atta flour’ pittu
was the best followed by parboiled rice. Even
though we have had a believe that kurakan and its
flour are good starch based diets for diabetics and
CVD patients, and obese and overweight persons.
The results indicated that the foods made out of
‘kurakan flour should not be recommended.

Boiled green gram and chick pea increased the
blood glucose level to maximum at 1h while all the
other foods considered in these studies have
increased the blood glucose level to its maximum
at half an hour. Further boiled green gram and
chick pea showed lower Gl values than all the
other foods considered. Thus these two can be
recommended for coronary heart disease,
diabetes patients® and obese people who want to
follow weight reduction programme and those
have the potential to develop chronic disease.

Thus among the different types of plantain
varieties, ripped ‘ithari’ is best followed by kappal.
However among the fruits, papya is the best
followed by ‘Ithari’ variety of plantain.

7.3.2 Uses of dietary fiber in chronic diseases

Fiber is also considered to be as an important
nutrient. Dietary fibers are the edible, indigestible
portion of carbohydrate and non-carbohydrate
substances. Fiber is the major constituent of plant
cell wall. Fiber is the part of whole grains, fruits,
vegetables, beans, nuts and. Fiber in food
provides non-calorie containing bulk.  Since
human digestive systems contain no enzymes that
can hydroiyze fibres they
unchanged during their passage in the alimentary

remain almost

canal. Further fibre-rich foods require more
chewing than do those depleted of their fibre and

so put brake on the intake of energy®>.
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In humans, a high fiber diet aids water retention
during passage of food along the gut, producing
larger softer feces. Some fibers attract water into
the digestive tract, thus softening the stools.
Softer stools make elimination easier and reduce
the pressure in the lower bowel. Some fibers
speed up the passage of food materials through
the digestive tract, thus shortening the time they
are in the intestinal tract. This shorter time helps
prevent exposure to cancer-causing agents.

In the small and the large intestine, fiber interacts
with cholesterol and bile salts, and carries them
out of the body with the solid wastes so that the
blood lipid concentrations, such as blood
cholesterol (LDL) level, are lowered. Thus the risk
of gallstones and coronary heart disease is
reduced.

Monosaccharides obtained by the digestion of
some complex carbohydrates in the presence of
fiber, produce a moderate insulin response and an
even rise in blood glucose level.

Bran and whole-grain cereals and cereal products
are excellent sources of insoluble fibre. Water
insoluble fibre is also concentrated in stalks, seeds
and skins or peelings of fruits and vegetables that
we can eat. Examples of stalks, seeds and
peelings of fruits include skins of apples, pumpkin,

green leafy vegetables, etc.

Fibre also fights against the diseases threatening
the gastrointestinal health, such as colon cancer,
dumping syndrome, constipation, haemorrhoids,
and even useful in the management of renal
stones.

Most fiber-rich plant foods include legumes (15-19
grams of fiber per serving, including several types
of beans, lentils and peas) and Asian pear (10
grams each, 3.6% by weight)

The fibre rich diets are green leafy vegetables like
‘murungai leaves (which can also provide iron, -
carotene-precursor of vitamin A and folic acid),
‘mulai keerai’, ‘chandi illai’, ponnagkani, vallari,
thavasi sirukurncha

murungai, cabbage,

57



Nutrition and Chronic Diseases

V. Arasaratnam

Foods Glycemic Index (%) Foods Glycemic Index (%) Foods Glycemic Index (%)
Green leafy 475 Green leafy 575 Green a4.4
curry . curry . leafy curry
Parboifad Pittu Pittu
: Gravy 56.3 (Kurakkan Gravy 63.3 (Atta flour) Gravy 50.8
rice Green leafy €47 flour) Green leafy Green
curry and gravy curry and 59.3 leafy curry 46.3
Nil 56.0 gravy and gravy
Sampa rice 66.6 Pittu (Rice flour and wheat 43.7 iAo (R
: - ; ; . tring Hoppers (Rice
Polished Rice (At-4 9 flour-1:2 ratio)
Slisnge Ricel 02) &0 flour and wheat flour- 50.0
Cassava 78.7 Potato 75.2 1:2 ratio)
Chick pea 33.3 Boiled green gram 31.4
Table 2a: Glycemic Index values of different foods commonly eaten.
Foods Glycemic Index (%) Foods Glycemic Index (%) Foods Glycemic Index (%)
‘Kappal’ Plantain 54.5 ‘Kathali’ Plantain 50.4
; ‘Itharai’ Plantain 48.5
Papaya fruit 34.8 Jack fruit 64.4

Table 2b: Glycemic Index values of different commonly eaten fruits.
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(Gymnema sylvestre) etc., ladies figure, snake
gourd, string bean (they can also provide
proteins), winged beans (very good source of
protein), brinjal, etc, could be consumed. Papaya
is the best fruit rich in soluble fibre.

7.4 Proteins in the food

Protein sources eaten by the vegetarians can
provide all the essential amino acids and hence
eating only vegetarian diet can satisfy the protein
requirement of an individual. However the
biological values of the animal proteins are higher
than the plant proteins. That is the animal
proteins could be efficiently utilized by the human
system than the plant proteins. Hence the
amount of plant proteins need to be taken

equivalent to the animal protein is higher.

Another important fact about proteins is that they
all do not have all the essential amino acids,
except egg protein. The essential amino acids are
the amino acids are the ones which cannot be
synthesized by the human boy. Hence taking
foods which would provide mixed proteins shall
reduce the essential amino acid deficiencies. For
example, eating cereals & legumes or cereals &
meat or cereals & fish.

In the diet of the Jaffna population, cereals
provide substantial amount of proteins. Adding
legumes such as dhal, cow pea, chick pea, string
bean, beans, soy meat, etc. shall satisfy the
protein requirements.

Among the non-vegetarian dietary sources
consumed by the Jaffna population, fish and
country chicken are better choices than the
broilers (or the birds grown in organized farms),
beef and mutton. This is because the fat content
is higher in broilers than in country chicken. Meat
contains 22% protein. Thus consumption of beef,
pork and mutton shall incorporate a high
proportion of fat into the diet. Among mutton
and beef, the fat removed mutton would be a
better choice than beef.

Animal proteins, (even though they have high
biological value) they also contribute to
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homocysteine which is a non-fatty cardiovascular
risk factor), and hence animal proteins have to be
consumed in reduced amounts™*®,

The livestock in addition to protein provide
essential micronutrients such as iron, zinc and
vitamin A, pyridoxine, thiamin and riboflavin, etc.
In developing countries like Sri Lanka livestock
products remain a desired food for nutritional
value and taste. However. consumption of animal
products can lead to excessive intakes of fats.

Consumption of fish is usually higher in areas that
are near the cost, where alternative protein
sources are lacking or where there is strong
preference for fish. In Jaffna the fish and
crustacean intake is more than the intake of
livestock products. The amount of fish and fishing
products consumption is doubled over 40 years.
Fish has protein contents from 9.0 to 26% while
crustaceans contain proteins from 9.8 to 25%°.
Fish provides most of the essential amino acids
especially lysine and methionine in high amounts.

Egg is said to contain ideal protein and have all the
essential amino acids. However each egg contains
250mg of cholesterol. Therefore for a normal
person, it is advised to consume two eggs per
week.

7.5 Fats in the food

Dietary fats include many different types of fatty
acids and cholesterol. Fat contents of diets
depend on the food sources. A growing
proportion of fats are acquired from animal
products which tend to be particularly high in
saturated fats.

< Saturated fatty acids are often found in animal
fats and, eaten in high quantities, can raise
cholesterol levels.

% Monounsaturated and polyunsaturated fatty
acids are found in nuts, seafood and certain
vegetable oils and can lower cholesterol
levels. Among the unsaturated fatty acids,
linoleic acid and linolenic acids belong to w6
and ®3 families of fatty acids and are said to

be essential fatty acids.
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% Trans-fatty acids are unsaturated fatty acids
that behave in a similar way to saturated
fatty acids. They are found in hydrogenated
oils, such as margarines, and some animal-
based foods and can raise cholesterol levels.

% The consumption of certain types of
végetable oils is increasing in parts of the
world. In particular, in developing countries,
the intake of hardened margarines (that are
rich in trans-fatty acids) s

because they do not need to be
[

increasing

refrigerated.

The coconut oil consumed contains 92% of
saturated fatty acids and has the tendency to
increase the blood cholesterol level. Gingili oil
contains 47% of linoleic acid. Itis one of the most
unsaturated fatty acids containing oil in the world.
It is also important to note that the oils/fats from
plant do not contain cholesterol. Thus coconut
oil, gingili oil, vegetable oil, sunflower oil, corn oil
and soy oil do not contain cholesterol. However
as coconut oil contains high amount of saturated
fatty acid and saturated fatty acids have the
tendency to increase the serum cholesterol level,
coconut fat has to be avoided or reduced
depending on the disease condition.

Fish oil is a good source of ®3 and w6 series fatty
acids. The 3 and w6 series fatty acid contents of
some of the tropical fish are given in the Table 3.%°
Among the crustacean foods consumed, crabs and
prawns (400-600 mg/100g) have high contents of
cholesterol and thus have to be avoided or
minimized.

V. Arasaratnam

7.6 Other foods and nutrients

An intake of 0.8 mg of folic acid (from
uncooked green leafy vegetables) could
possibly reduce the risk of coronary heart
disease (reduced blood supply to the heart
muscle) by 16% and the risk of stroke by 24%.

There is insufficient evidence to support the
theory that antioxidants such as Vitamin E (from
corn or wheat germ oils), Vitamin C (from
goose berry, guava, etc.) or [-carotene
(from carrot, yellow pumpkin, mangoes)
might reduce the risk of cardiovascular diseases
(CvD).

Flavonoids, compounds that occur in a variety of
foods such as tea, onions and apples, could also
possibly reduce the risk of coronary heart
disease.

Isoflavones, present in soy products, may provide
protection against coronary heart disease.

Tea contains 30% of total dry weight green tea
consumption reduced breast cancer risk.

Coffee beans contain a substance called cafestol,
which can raise the level of cholesterol in the
blood and may increase the risk of coronary
heart disease.

Oat has cholesterol lowering effect due to soluble
fiber B-glucan.

Soy plays preventive and therapeutic roles in
cardiovascular diseases, cancer, osteoporosis and
the alleviation of menopausal symptoms®’.

Tomatoes contain

lycopene, the primary
caroteniod found in the fruits. Lycopene could act

Fish type
| English Name Tamil name @6 (mg/100g) @3(mg/100g)
Sardine Soodai 127 1775
Indian Mackeral Kanagnkelluthi 132 1010
Yellow fin tuna Keerai Meen 116 699
Spanish Mackeral Arukkula 88 431
Trevally Paarai 30 234
Gray dog shark Sura Meen 73 200
Skate Thirukai 56 202
Thilapia Kari 144 312

. Table 3: The »3 and w6 series fatty acid contents of some of the tropical fish.
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as an antioxidant and reduce cancer risk.

Garlic contains an odorless aminoacid, alliin,
which is converted by allinase into allicin®. Allicin
decomposes to form numerous sulfur — containing
compounds, some of which have
chemopreventive, inhibit tumorigenesis- (human
cancer gene) antihypertensive'- property and
cholesterol lowering effect.

Citrus fruits have protective effect against cancer.

7. Conclusion

The developing countries are facing a big
challenge of increasing the risk of chronic diseases
among its population, mainly due to transition in
their food habits. Development of the chronic
diseases could be due to genetic set up of an
individual or due to the poor dietary habit or due
to genetic set up, poor dietary habit and
environment. Even, if a person has the hereditary
tendency to develop the above said chronic
diseases, the severity and complications arising
from these diseases could be minimized by
choosing correct nutrition. Awareness about the
basic concepts about the nutrition and nutrients

present in the food and cooking methods shall
' improve the nutritional status of an individual.

Food items which have simple carbohydrates,
saturated fats, animal fats, cholesterol, should be
avoided or the intake should be restricted. A diet
comprising of a total fat intake of up to 35%
does not increase the risk of unhealthy weight
gain in physically active people who consume a lot
of fruits, vegetables, legumes and wholegrain
cereals.

A daily intake of 400 to 500 g of fruits and
vegetables such as papaya, green leafy
vegetables and legumes is recommended to
reduce the risk of coronary heart disease, stroke
and high blood pressure. This daily consumption
of fruits and vegetables provides an
adequate amount of potassium, which lowers
blood pressure and is protective against stroke
and cardiac arrythmias. Indeed, fiber that is also
found in wholegrain cereals helps to protect
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against coronary heart disease and lowers blood
pressure.

Eat more fish than meat. Restrict egg to two per
week. Eat food with low glycemic index.
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