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"l have little need to remind you that water has
become one of our major national concerns."

Ezra Taft Benson, U.S. Secretary of Agriculture
"Anyone who can solve the problems ofwater will

be worthy of two Nobel prlzes .one for peace and
one for science." -

Joh-r-i.'F. Kennedy

"Water | |savery good ,serv,aht but It IS§2Gr: :
master.” “’r -- G, .'
' 'ﬁnles George',

Fé‘\,_




Water and Health - two precious re-sources
linked to one another?,

Water for Health, World Water Day, 2001




Basic Facts

ﬁhe human body contai&

Water is critical in
regulating all body organs % &
and temperature as well'as | .=

=

about water.

dissolving solids and
moving nutrients AT
throughout the body. H

Just a drop In bO(ﬁ/
water will cause u ’_T@aw

Percent of Water in the Human Body '.J‘
100% 80%  70%  50% .




1 billion people do not have
access to safe drinking water.

« 2.9 billion people do not have:
adequate sanitation facilities..- !

11,000 children dle each day af
water- related dlseasesﬁ. -_
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Classification of Water-Related
Diseases

(1. Physical Health Hazards )

(2. Chemical Health Hazérds ).

(3. Biological Health Hazards )
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Classification of Water-Related
Diseases

1. Physical Health Hazards |

(2. Chemical Health Haz;rds )

(3. Biological Health Hazards ).




Classification of Water-Related
Diseases

1. Physical Health Hazards
e Spinal Injury

- Drownlng
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Classification of Water-Related
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Classification of Water-Related
Diseases

2. Chemical Health Hazards
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- Fluorosis &

» Arseni C os’ i 54
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Classification of Water-related
Diseases

p

~

Water-Born

\_

Diseases

vy

Water-Washed
Diseases

Water-Based
Diseases

P

Water- Related

Insect-Vector

n

Diseases



Classification of Water-Related
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(1. Physical Health Hazards )
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Classification of Water-Related
Diseases

(1. Physical Health Hazards )

(2. Chemical Health Haz;rds )

(3. Biological Heal_th'Hazards )




Classification of Water-Related
Diseases

4 Nutritional Health Hazards

- N |
o0
=1

» Anaemia &

- Malnutrition:
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( 1. Physical Health Hazards )

: Defined as death by suffocation
Drowning due to being immersed in water

In children, a lapse.in Vi [Sythessingle most
Important contributory:cause fordrewnring.

el ack of | flc) "ald ufts




( 1. Physical health Hazards )

Drowning

- Overall death rate : 8:4/100,000/population

- Children aged 5 to 14 years; drowning Is the fourth
leading cause ofi death. ¥

- Adults aged 15-44 years; drowning is the 10thk
LT ..'-

cause ofideath. g




( 1. Physical health Hazards

Drowning

-Education about Swimming _ski"lls & Hazards.
-Swimming in will supervised places.

-Inflatable life jackets f@i'r'chil-_dren and adults
with low SW|mm|ng Skl“S

—Adequate rescue alds on boats andglps




1. Physical Health Hazards

Drowning




( 1. Physical Health Hazards )

Spinal Injury

: L_.~o'f spinal injuries;in
pools is fromidiving inte the upslope ofit
bottom or; intershallow; -Wat'e‘r"

e Injuries range fromwdamage o the 190
ligamentsiand dls@§ tGﬁamageto th._. 5]
itself: Sy "~ AN




( 1. Physical health Hazards )

Spinal Injury

- 4-14% of spinal cord injuri_es';

- Typically oceur highiin the Spine’ Those affected
are commonly;yoeung adult males

- Cause Quadrlplegla af occurs In cenvieal pa%rﬁ
paraplegiait OCCUI‘Jh Iumber splnes ;g A e,
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( 1. Physical health Hazards )

Spinal Injury

- Education aboeut dlvmg Hazards and safe
behaviour

- SUpPeErVvision: by, Iife_g"uards

- Diving mstructlom

- Access 1o emgrgency servmes )]
first aid and tr.gatment £




( 2. Chemical health Hazards )

Fluorosis

» \Waters with highilevels, of f_Iueride (abeve 1.5
mg/litre of water, - the WHO guidelinewvalue for fluoride in
water) ' |

Known fluoeride belts on Iand:h‘\clude ene that streyjes from S [‘a"-'

through Jordan, L] -fya Atgerla Sudan aqf
that stretches rem Tiurk




( 2. Chemical health Hazards )

Fluorosis

- Affects millions of people alloverfthe woerldiItis
endemic in at least 25 countries dCl0SS the'glohe

- An estimated 3@/million people suffer from chronic
fluorosis in Chinaalene: -

- Increase in areds depenpjmg en groundwg{g,




( 2. Chemical health Hazards )

Fluorosis

-De-fluoridation may be the only. so'IUtion “Methaeds e.qg.

* use of bone charcoal

* contact precipitation
'; ¥
* ' : o O s
use ofiNalgendaioractivatedialumina




( 2. Chemical health Hazards )

Arsenicosis

e chronic intake of Water with '-high levels of

Arsenic (WHO's Gujdeline Value ferzarsenic in drinking
water is 0.01 mg /liter.) -

‘Natural arsenic contamlnatloq may Occulin marg
countries. - # . H-'

‘Chemicaliarsenic Co{ﬁ‘taminatlon may, alsa ‘_ ,
industrial processes‘SuCh-@s{hose lnvoj_ve
metal refinmng .




( 2. Chemical health Hazards )

Arsenicosis

*Approximately 1 in 100 people whordrinkawater
0.05 mg arsenic per; litre .o more feraleng pero
eventually die frem arsenic related cancers.

= SKin problengﬁ

= slin cano&f“, s

*cancerg%y: ib‘ladder K ey




( 2. Chemical health Hazards )

Arsenicosis

-Provision of safe drinking (arseni_c.—fr"ee ) water:

@) Deeper wells are often less likely to'be contaminated
@Use of arsenic remoyval systems in_hc')usehollds

@ Testing of water for. levels of arsenic, and-informing users.
- Health Promeiion: # | owd

:,_ '

@Monitering for: early S|g ’S’of arsen|c05|s




( 2. Chemical health Hazards )

Lead poisoning

* The main source ofilead

in drinking)water{s (old) &
lead piping, THeWHO . -
guideline forlead in drifRing.

gty
water is: 0: - mag/l ﬁféﬁ S
o % - e ’\:l i




( 2. Chemical health Hazards )

Lead poisoning

- The amount of lead that may. diss@IVe i water depends
on acidity (pH), temperature, water: hardness and standing
time of the water. -

>> Neurologlcgl‘lnsult
>>ihlueline |p=~g‘um
=5 Reprodu‘.ﬁlve
& Anagﬁ;s-; gt




2. Chemical health Hazards

Lead poisoning Later symptoms of Lead Foisoning

> Memory Problems
Mausea

- Fidney Problems
Yielght Loss
Constipation

Wieals YWrists or Ankles P




( 2. Chemical health Hazards )

Lead poisoning

-Provision of safe drinking (lead-free ) Waters

@ Water treatment.

@ Use of lead-free pipes

- Health Promotien: -
¥

@ Screening ofichildren far kgﬂ')od Ievels over accept
for medical careas MECESSAry .y v




( 2. Chemical health Hazards )

Methaemoglobinemia

-Decreased ability of blood te carnry vitalfoxygenraround
the body. -

-High nitrate levels may:be presen't inidrinking-water due
to the use of manureand fertilizers en.agricultural land,
but rare now In industrial cou‘h‘tries-'

- Levels greatertiian SOmgflltre are knownito,havi
associated Wit methaembgloblnaemla mﬁﬂg JRiE
infants. AL s ‘

Measule€.
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3. Biological Health Hazards

)
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Water-Born
Diseases

.cholera, typhoid,

eamoebic and
bacillary dysentery

«diarrheal diseases

N

- h

\Water-Washed
Diseases
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Insect-Vector
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( 3. Biological Health Hazards

e N

Water-Borne
Diseases

eamoebic and
bacillary dysentery




( 3. Biological Health Hazards

Diarrheal

Diseases

-Caused by viruses, bacteria and protozoan.
Loss of both water and electrolyte's >> dehydration .
-In developing countries, diarrhea is:a major killer.

« In 1998, diarrhea killed 2.2 m|II|on people, mosi
under 5 years of age (WHO 2,000) 3

*Each year appromma,rgy 1~4 pillion cas . |
worldwide. Yoo e




( 3. Biological health Hazards

cholera

Cholera is an acute bacterial infection ,causes severe.diarrhea,
that can quickly lead to acute dehydratio'n and death.

A world-wide problem that could be prevented by* providing
access to safe drinking water, sanitation and good hygiene
behavior (including food hyglene)

, 140,000cases resultlng In approximat 1t _90 '
o

deaths were officially notmed td WHO. e

oy el
,over 120,000 c-hmlera cases were rgp It

1.,._— 'r
s N .
=

_,.ﬁ'-'.
*Africa accounted fc_);h __;@I these cases,




( 3. Biological health Hazards

cholera

Chokera |::::§4:5:E:5:I 19972000

(thovueands)

O Eastern and Southern Africs
@'Wes and Central Africa
H Al dher regions combined




( 3. Biological health Hazards

Typhoid

*Typhoid fever is a bacterial infection (Salmonellatyph| )
(contaminated food or water ). -

sInfection occurs by drinking water con_tar'hinated by sewage
containing the bacteria.

«Often occurs in epidemics

* Headaches, de.l,j'?l“"ium"'.

'ﬂ';
* Nausea, vomLtlng 1,035 of appetlte
! Dlarrhe%éfcor}saflpatlon

% Rose_o@mour" ';gbts on the chest.. 1A

Spleen and liver. %?&




( 3. Biological health Hazards

Typhoid

*Carriers : continue to carry the bacteria."These
people can be a source of infection for others.

*The annual incidence of typhoid is estimated to be
about 12 - 17 million cases worldwide. |

ey
rf'




3. Biological health Hazards

THE CLASSICAL PICTURE
OF TYPHOID FEVER

TEMPERATLIRE

11 week |And week| Srd ween 415 week
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3. Biological health Hazards

Typhoid

Typhoid Fever. Clinical Course
Tempertiere 3

Abrcerral rmanls plythue

= s
Diarrhoa, hemormhags,
perioration

Cultures

Stool
Biood
Liring

0. H antbody




( 3. Biological health Hazards

Typhoid

Antibiotic treatment

*Health education * personal hygiene, ( hand-washing after toilet use and
before food preparation;)

* safe water supp-lly.
*Proper sanitation systems. -
Excluding disease carriers frﬁm food handling

*A vaccine is available, alt ygh rt IS not routlnej%r'
for those who will have p to“ldnge/d exposure to pote
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3. Biological Health Hazards
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Water-Born
Diseases
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.cholera, typhoid,

eamoebic and
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3. Biological Health Hazards

a I

Water-Washed
Diseases




( 3. Biological health Hazards

Trachoma

‘Trachoma is an eye infection caused‘by (Chiamydia trachomatis )
spread mainly through poor hygiene caused by lack of
adequate water supplies and unsafe environmental
sanitation conditions. = '

It is the world's leading caus"e Qi“breventab!:l?rlini

cause scarring on the mfde of the eyelid'g n

blindness after repeatg;l Te- lpfectlons tﬂ'
e

*The World Health Qﬁam; 1
million WOHdWld;;é?e_ _!,-




( 3. Biological Health Hazards

Scabies

Scabies Is a contagious skin infection that.spreads
rapidly in conditions associated:with

*The principal signis a pimple-like rash, itching
scratching, sores.that may-. become Infectet

bacteria. _- e

*There are about 3(;9 mllhon cases Q.f s abie
world each year. _,f LB Sk




3. Biological health Hazards

_ Sores,
Scratching

Infection




3. Biological

scabies

Elactron microgragh of
scabies mita

- A- Diagnostic Stage

health Hazards
(4]

Landiee rll

into nymphs ' —
— i3 fa Lansme and e
ags nymphs are _ -’i""
j — =* raleasing larvae. =" ,:u,,?, in il -
) shart burrows )
= i! €49 called molting T ‘ﬁ
pouches. Mating occurs after
Adult females the make penetrales
deposil &gns the moiting powch
5 they burrcw, of the adult female.

&
ey Yy .
Bmalns extend thair moli into BUTEE

Transmession is by person-to-parson
and Tomiles (@x,, badding and clothing)

Mites are found predomnantly
between fingers and on the wrsts
{@reas highlighted in red),

Highhghled argas in pank
represent the mosl common sites
where rashes may oceur, although

they can occur elsewhere.

h= Infective Stage

hitp: e dpd. cde govidpdx




( 3. Biological health Hazards

scabies

lmproved personal hygier"\'é
* Treatment of patlentsmwnh ac:arlcslde,.......r

Sterilization of Be
clothes .
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3. Biological Health Hazards

a h

Water-Based
Diseases

¢ 7o i+ Dracunculiasis®s: . . -




( 3. Biological health Hazards

Schistosomiasis

*Schistosomiasis Is the second most.important
parasitic infection after malaria (public health and
economic impact). '

*Caused by :schistosoma haematobium;S. japonicum, and S. mansoni.

‘Free-swimming larvae p;én‘e\t_r'ate human skl .
. " ; g

*The larvae develop insfresh-water snails.
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( 3. Biological health Hazards

Schistosomiasis

In Egypt Itis a for chronic:liver
disease, esophageal varices, aSQlfIS
splenomegaly, and bladder cancer




3. Biological health Hazards

Schistosomiasis

At least 600 million people are at risk of infection.and 200
million are infected with schistosomiasis: Of these 20 million
have severe disease and 120 million have symptoms.

Glnbal dlstrlhutlnn of Schistosomiasis

Iran, Morocoa, and Saud:
ml| | drabis 3 bt umpr
b & wige o me | Schistosomiasks coatrod hay been pablic health problemn in he lake
resfts dln @ aigni eae LECE i SE STEAS | and marky reginr zir.{l

I.Jn Puvpd'l % Denooatic ]

'!||:H h:rl:lmlm-‘h:fy untrn“:-:
e Ll Boen rd Eh

2, na | |
" 2| lirkan 5 IRE L | Intestral schistasomiash has | : stimat | Sohisizaomiash kas been controlled
o | i nd aroand 5 incremed dee o the canstruction Mo m d | in the Lindu region of Salawed suck
| &l fie Blngeembo Dam aad otber chisws ALy a that fie prevalence of isfection |
mach imaller dams PATERT Witk severe disease Ber o8 | | lower than 7%,
| thik comtisent, |




3. Biological health Hazards

Schistosomiasis
Figure 3. Priorities for schistosominsis research

fverage soone for impartance
1.5 20 2.5

Econdmic impact
Cost-effiective community interventions
Consbrnnts to control

Pre and post treatment mapping [

Optimize use of prarquantel
Post treatment assessment

Cheonic disease burden ([N

Commanications strategies |

Rapid assessment of 5. mamsoni

Asseciation with other infections
Post breatment morbidity
Intermctant with other infections
Map distribution
New immunadiagnostic tests
Cost-effectivensss of interventions [
Optimal mix of components (D
Determing prevalenoe B Eridemiclogy
Effect on évelution of other diseases Inter/mntion toolks
Basis of pathagenesis P Operstiona] research
Impact of eénvironmental change BN Basic research




Schistosomiasis

9 Cercariae released by snail A= Infective Stage
into water and free-swimming ﬁ= Diagnostic Stage

Sporocysts in snail e A
(successive generations) f
f Cercariae lose tails during
M 6 penetration and become
' 55& schistosomul
N F'enetrale o’

Y o

E|rculatmr|
e Miracidia penetrate

snail tissue

Migrate to portal blood
in liver and mature
into adults

Eaggs hatch \ b\
releasing miracidia

Paired adult worms migrate to:
mesenteric venules of bowel/rectum
{laying eqggs that circulate to the

S. mansnnf S. haﬁmambfum liver and shed in stools)
C C wvenous plexus of bladder
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3. Biological health Hazards >

4 I

Water- Related
Insect-Vector
Diseases




( 3. Biological health Hazards

VEIEE

‘Malaria is the _osparasitic
Infectious disease. |

It IS mosquitoés which breed In
fresh or occasionally brackish water.

*WHO estimates 300- 500 m|Ihon cases of m qr@; -
with over "




3. Biological health Hazards

Burden of Disease Profile
African WHO Region

Al ather causes
40%

1. HWIAIDS

o 3. Lower 4 Perinatal
2. Malaria respirstory  contions
10% infections B
? 9%

7. Tuberculosis
3%

E. Measszles
2%

5. Diarrhioeal
dizease
GG

Malaria burden on health facilities

O under-five W ol ages

% % of outpatient viskts due to malarla
a
a | - I T
a0 |
11 |
0

Virsiein Almca CanralEasiem &l Gous e fAfTica

op = of hospital admissions due to malaria
a0 ) 1
5‘] e

] i

Lo .
Wesiem &lrica CestrabEasiemn Africa  Soethem &fnica

sp T Of hospital deaths due to malaria

{ 1
1| T L
L 1 T

"1 H

Wistom &lkca Ciommiradl s Afthza Sourihasss Alrhca

Source:  AFRD rowtien Health Infoemation Syslem data.
Arages 199E-T0H

Errar bars give thae slandand @mors

Fimirs 1.5




3. Biological health Hazards

VEIEE

« Gold stage = 1hr
« Headache/shiver/rapid
weak puise

= Hot stage 6hrs

* |ntense
headache/nausea/thirst
/distress

+ Sweating stage 4hrs

* Profuse sweating
Sleep!

wninfectzd |
RBC ol

’
- DMerozoites |
o, .r".l -
‘ Ry quage
"T__.--—-'"' :

GEMeoCytes Trophozoite




( 3. Biological health Hazards

VEIEE

While most of the the clinical
manifestations of malaria are caused by
the malarial infection per se,
as well as the
can also Contrlbute to
the clinical manifestations.

All these may act in unison, further S
confusing the picture. -

In some cases,

Secondary
Infections

ETETE]
Infection

Side Effects
of Drugs




( 4. Nutritional health Hazards

Anaemia

*Malnutrition 4

swater-born or water-related infections'e.g : malaria
(haemolytic anemia) , schistosomiasis:(by chronic blood
loss—> fe deficiency). -

.r.f

o 20%

2 billion




4. Nutritional health Hazards

Anaemia

Estimates of economic costs of anaimia (cognitive +
productiiaty) as % of GDP

71 Bangladezh

B Total losses % of GOP

Oman

Pakiztan M i ‘ .
Tanzania i
Boliva ;
Equpt I I :

% of GDP




( 4. Nutritional Health Hazards

Malnutrition

Due loss of food, water balan_c_,_e with the
overall state of health leading to the inability
to use nutrients properly to maintain health




4. Nutritional Health Hazards

Diarrhea
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( 4. Nutritional Health Hazards

Malnutrition

 diarreheal diseases.

« water-borne infections.

slack of nutrients e.g inorganic chemlcals(flourlde copper,iodine..etc)
« water-related habits.




Control of Water-Related Diseases

Safe Water

‘For
*Drinking
*Washing

erecreational use
e.g swimming
‘Must Be safe :

Chemically, phySIcaIIy &
biologically

Cantrol of
Human-Related
Cause

Control of water-
related Pathways

* Snails in 2 » Health Education

Schustosom|a§|s. ‘Health-pramotion

‘Mosquitos.in Malaria

: = *Early detection &
-Safe water transmission treatment
e.g safe pipes, safe

conLdi’nersZ_.-~ 2




Control of Water-Related Diseases

The WHO and UNICEF promote three key
hygiene behaviors as having the
greatest potential health |mpact -

« Hand washing
» Safe disposal of faeces.

- Safe water handling and storage.
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The United Nations General Assembly, in

December 2003, proclaimed the years 2005 to

2015 as the International Decade for Action
'Water-for Lifel Ss

~"f". #
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'a‘#'nlld Water Day - 22nd March 2007 - Microsoft Internet Explorer
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Mew Evenls
added 1o WWD
Evenls Calendar

y B Official WWD07 |3
Brochure now
available for e
download .

X

WWD Oificial
Video £1 now
online

World Water Day: 22nd March 2007

Coping With Water Scarcity
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http://www.unwater.org/wwd07/flashindex.html

thinking of organizing any
event for WWD 20077 |

CLICK HERE TO» REGISTER YOUR EVENT

REFERENCE MATERIAL

WORLD WATER DAY 2007 Brochure

ng with Water Scarcity
Water websita ]
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