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"ega •1i 1:.1d 

The'& Reh1tib.ship 'of Accessib le Safe
 
;Water an"'d Adequate San:I'ation
 
to Maternal and. Child HeaIth
 

Looking Forward to the Drinking
 
Water ahd Sanitation Decade
 

RAYMOND B. ISELY* 

Women in childenl of the developing world are likely o be the chicf beneficiaries of 
improvements in water supply aid sanitation ilthc flext ten. years. Women' will benefit 
be
cause they arc responsihlc for collecting,, transporting and storing water in a vast 
Majority of cases, all at the cost of a considerable expenditure of encrgy. Children stand 
to benefit because the heavicst burdcen of morbidity and mortality from watcr-rclated 
diseasc falls upon them. Mahy benefits will accrue to women and children alike because 
of thc intimate biological and social bonds which link them in ,vlit Jelliffe. D. 13.(1977) 

*Ii caLls "the maternal-child dyad." The result is that benefits from improved water supply
and sanitation toone afect the other vitIqtal force. In this paper these three types of 
benefits will be explained and conversely the disadvantages that result from doing 
nothing about the present state of water and sanitation. Let us first examine the bencfitsto be experienced by, women because of their role,. , - . 

. . BEINEFiTS OF IMPROVED) ACCESS TO SAFE, WATER r 
- ACCRUING TO WOMIN IN THEIR ROLE AS DRAWERS OF WATER " 

* Inl order to demonstrate it least one of these potential benefits, one which seems to be 
significant, let isconsider water drawilg as a form of caloric demnd. White t al. (1972) 
estimated the average I.ast African rural woman iouse about 9% of hei estimated 
2840 Kcal. daily intake in drawing, water. This proportion represents a number of 
-ctlories iroughly equivalent to the iiumber of additional calories required a1day during


p"egnancy. This figure of 9%', however, applies, only to the average. Women who mtst
 
triverse steep or hilly ten inmay us(: from 15 to 27,/ of their caloric intake in water
 

:,:
'!, drawing," 
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relationshipT,++ ....water. dr..,awig,other household chores andechildbearilg inid; +:,rrern are ilLr.c . canill Fi.g, 1g.:lAs be.seen, .Witter ccolleetion isbut ;,:..:?onc-of.s,er,.,,,,

l. 'nd anh's ;tss man itde n'0' i Wornb ;neirgyl;Table,I st nrilliarizes whalilt.is !;?
:.knowni: )'.:abuttie calor~ic didnld of ths ask'tingq iid cstima~tes nmber:sfo0r wh'at is nrot known,) ;:i¢?;

,h. drear:ngr'or,childbearing.)}i\vlil co mbined %with1tWite~r dldX,ing mnay, acom:it for:: I ' sizeable share of the daily caloic demand. Tile, higtir for tihe pregnant, womran:(16")" .. )
d~ifferen!tfr'ont thati for tihe br'eastfeeding !womnu-ntt44,ya wood gatefifciif-,restimated airether Whien food gatl,,ierTngC.116,i~ii l,,,,.:,tileccalories demanded foi 
water; 
drawm-, alonce* are adtded, tl~e Ct.1ni1,l1,11,C per~centagie for (lie'pregnant woma bec...,m...r ..
 

25,t i t f i h re s f c i_./-:'. L0ielofier daily calories g w r::";. - 17 to expendi3 oi-o ver half her :d aily caloric- in t aike. Whenoother tasks, the cpregnan whiain 45";.he 30% reqlred for 11oehlrnail mnetabolisnm i dded, tile breast reeding wornan is left witlhnd.if-L
'rarile w 'arciall energy eqtio iis disrllyed Fig 2.As e ha e demonstrated, tie net
 

. tasL" mikeding dconsiderablr s . j,...• rgy reserve foraI leses.• : .€fe.. woan'7. regnlantg .swVoman isab-. g edherenf te onst werlmn out 45',"ArcnWhenof ler-caloricsurnmricsevfodsintake--forteoi-tile breaist-:L~i""ov'noe sb o h wura(4) I -rtis wl energy~vWat do these fiicSMaien termsof ths...et....ber"s for wati no mnownors-duappelnybyhid ti it s to raer. ..... . ...... sil, wIs II-if se 9foNvic cain reduce teWo an o 01' +@25%l,1olebi ruralt fol thebre ased wmanhaic intakc 53ie)co ectoverhal hier davaled hnglspent oidcar woul toueonto perhaps I', thenas ew i h)is . .1.1.d. wod atin, For sforcuii in hd,etitn d togetrotheacanrgoithe h ioudehodfis ot foi
' '- foihierse! lnte overall economy of time and entrgy Afo'scilati g Commneatary beilcmse
 

.:.: biturrehtltioi'shipssfeedin is f'ounidsideralin tile sitlesd.of W hile eltal. (1972) i ,
il womnge7r, in East Aft ica, cited er ...":;,.
Wter 
reiped i' withot "Irnll mesitatio iey ageede rost ingn wmanl'islet th 
would )'-er"to spend allore tome o other tskoldtesks sewin coking andTh1pessed aleost no at tile ptentia loss of iag.1. regreq 2 contact a thescl o sprint g.eehlvicrg energy rol " fore other tings, ab wo an may be able to britr age bre iby,aressibe cizrSptlQitnd more timlynturing her Children 'iind soreatlride theigs shor 
likes to do-,and peilhps suffer css morbidity f to inens w%,parasiteps \vill which
she ust hitio contend.arinbly a...
 
*This alss as k,'hllle that the dihlce Irwouwithe
tiom enw led for tasks is oughly the sae as

that erpedrawing, bithuat bolh titeasksdon sithiyancoesly. most u t hat"they. 
dpruldon
TWl1hu1. Cap t mri s of auImtsehold tasks s i c k a 

entlofa l c a attily've.l.oi l;iing 

':",/,
"" : Task K C al,'d aiy in take , t 'lf.j: - ' 
 "
 

C'hil tbeurpg 
 20 7 m tn sheChildrearing (suls foerdit 1000 Par1er fs:h(emus tit 
35 iftcClion
gavCainag 
 120 
 1.5
 

,:W ood githerivlg 120 4.5 

Oilier Ihouschtld Chores 00l "
 

-; £h ;' Ay"xlt-,daily caloric intake 2S.14*. ". ,

K tls lsll i AhtltlirtialNeirtl itil t ,i t ir . ol i 1971.iih,dIot t 

!"IWhile o'id.11972). 
,


'i;, 19) . "I!; : 7 'b>! i?' 1 e i) ' > 



~
~

'I r' 
ijIP

~
a~

h,~
on 

andch~d i~
'u' 

'
d
a
id

 t 
~AIah no 

4A
 

4t 
''''~

 
'9

" 
"' 

L
~

'f 
,9

)Y
 

. 
A

 
.~

" 
'L

7
~~'94~ 

~ ~ 
L

9 
~ 

9
9
'9

~
9
'~

9
'9

a 
~T94 

99aL
L

 
0I 

j,
.z 

L
1. 

9
9
9
9
9
>

9

 

A
 


A
" 

9
 

'9
' 

9
L
L
 

9
<

 
4
9
 

' 
9 

. 
1-.' 

0> 
'4 

to 

04 
I-

4 

0 

1
) 

+ 
0
9
 

00 

L
i 

4
 



z 
.-

U
 

-L
0
 

9 



'- 7- ...... 

" 

. O T AL C A LOR I C EyPE ND. WO M A N , 'S NE T 
~~ INTAK E CHILDDEA R ING/REARING NE G
 

AND TASKS [RESERVE I 

EXPENDITURE:I 

FIGURE 2 WOMAN'S N4ETENERGYRESERVE AS A FUNCTION 
OF CALORIC INTAKE AND TOTAL ENERGYEXPENDITUREFOR CHIiL D1EARING I NG AND VARIOUS TASKS. 

BENF .T QiIRv!~UANITY AND) QUALIjj~jyO1F WATER AND AM'QIUACY' OF SANITATION THJA(CRUE, 1,O CHILDREN EC SEOp hI NR~Nx'SENSITIVITY TO N'IOR13iIrjy F oIvi WAAEj~.j
AND I)CRDISEASESELATE ....Childre under five, especially infants, ear [le brunt of Imorbidity from most disc;asesrelated to waler and excreta. Amonl these diseaes ;". the followiig:,Diarrhea and dhl)ralion (111uil tipleeioloQiCs); typhoid fever; cholera; "polionweits;hirelivheptits; aria; trachoma ;scabics and hookwm,- infection,


Diseases, actldl)-llyiratl \o
vill be discussedl as a reprecsent at ivu of thle entire grou p of 

L ItItlllt dLbhyciSL:, iig tiandi.'ii~ may. bc '1ti i nils ( fliot altl{ ,I;.. ,- -- ll societies to this i J1"S of Iro.• 4".ized. syn icrelat il l0 (iisi desnyp odrm (S t . f 
. , v ,190.Ilaln. ec I , : .. !I 

with undl iiion f r loc'l;n .. g; ,io i'- al.,t.ibu.......s ~ to, Im..d d . 196. i . Coll-.ut.t..ouilo IDoti , Niio . . 

"t 

th . ., •• . .E ',"iiia b i , . d. l ';bothl uack 2 ,l I b li 
iC JOS I.t i o. ..of thie gastroinitestiii'l s (I , ¢ ] l l ~ , S , lS J ltr act i a moIe. vulcnrible stlat trctiad Ltn)cl-flutantiton I c l l l C g o t p o(SIIskind11975),-.".g leives f thc lgastruiantctim 1Dim; li and dehy,, 1tio 

,, 

lli , ll , constitute aI Ilnjor thilIcat tothe life Itc Ielthh of.c ild r 0--44 .0L ,i Iolilost ev lopi ' ng countr i i c ....r o f o 1 4¢ 



I I I I if ( t -11(1~~~",It 1 -SC It hi I Ahttilc1hd in 421( 

ngtheyasoflife, In oldri orto dathrates -are lcss ,Smallnfints 

maiy beyas high' as 39 1O/0(Morliq l9731j,, VNl 053 -cg dcscribes how the prLvIor (1970) we of darTlca aiid volitiilg in the: Gai 

binreasies cach w. seaison, refctingchild ren In the samemaintly agcd 604 months 
tp6puton ro bctwecn 7 a i d 13lmontskowland and McCollum (1977 th it infint 


havec on the average, 1harrhcalsjymptoms for 6Wh ys of i cl IC with a pcak pi
nh va 
t iceat age 9 months. 

Thus the, syndrome we havi cselected as a marker of th potential benefits to infailts 
and childicn from improvcd quiantity and toility of water supply anidadequ icy of 
s iiidon is a pcaivei;ic one in mny societics, responsib Ifor large share of the,iffant 
irid child mortality, and having ai profound and intirrite relatinship to nutritional 
stiu How is this syndi'ome related to 'ter supply and sanitation and consequently to 
WMCr slpply and sanitation improvements? . 

irst it should be roilied that simply improvingthe quality of water is probmbly not 
enough to produce si nificint health effects. Typhoid rver and cholera may be prevented 
i.this way but thee diseases occur sporadicilly and account fr very ittl9 or the total
 
dmr;h..ai Iin infants. What is most important is to inprove the accessibilty of safe wateri a ':--: ,
 
aind thyieby mcrease the quantity available to each household.
 

'i.e source of the inlection causing dirrhea, whether a specfic identifiable organism. . 
or not, is feial in oriigin. Intermediate between this fecal origin ahd the qiinate cntamii
nation o a chlds intestine is a cycle of tra ns m ission via contaminated tnrs food and. 
w-ater, 
As soon as an inifant begins to crawl and to be able to grasp bjects the cycle begins *. 

Even before this tiie food nmy he contaminatecd by soiled fingers during the preparation, -, . . 
amd after cooking the orgaisins in food nutiply rapidly (Rowlanl aid McCollilm, 
1977). Food left overinight is a puticuhr risk, . . 

Water may be contaminated at several points includng the sourcewtself(sprig, well or 
pond), the receptacle, te domestic storage vessel or the cup (wiitc e. al., 1972). If the 
infaInris artificially fed, contaminated water nay lead to rapid multiplication of orgaii- . 
isims in-an unhygienically-prepamred formula (Jellifl'e, 1977) 

S.Prevention oidiarrhea, therefore, requires more 111n111simply improving the quality or 

water at the source or even the accessibility, but imvolves protection of water and from 
th e.source in trmnsport vessels, in stoi agi vessels, and during handling. It involves using 
,safe wvater to 'wash hands, vessels, and containers and usng proper sWntay inca s of 
waste disposal such as pit latrines garbage pits, It is mnore tha n a question of witer11(1d 
alo ie but of water use E'nd all associated human' bella ioir If the, health benefits to 
children of the Drinking Water and Sanitttion Decade are reached, it will be only by this 
comprehensive approach to diarrha prevention. 

IENFIlTS OF IM PIZO\'EI) WAi'E SLJ PI ANl)" " 
SANITATION TIIAT ACCRUE TO WOMEN AND 

CHILDRIEN TOGIE'i R!'BICAUSE O!" TllFIR UNIQU 
llt() SO(I Al ULA'OIN S.ill, 

sinse. in oieCannot children 
iosocil units, bilul ithe is Issngle entity, Nowlheie is ihis inturJltionship more 
There is hllich speakl of woi1ilan d is separate 

)-' a < b :k':'# .1#::'g/",c.i\%:(}k :: a-Ar.:.:>:-::'..::..A'.'i; 



iOgiuraitly atihirasCd tac ii latic Picturc of Iii AfaiCll woltij With ; Slecpih# aby On+
,
;' I " ac111f5+;+r balldn dl , C O Udtinig mCtg+uian 1 a nmmac pIc i y+l,chldie n 11+011ccon at * uIi (b~t .m ih~ a fiV eS pc d3 / timeillti1116;11 s. I~tgh tIlh IrettatoraSip flo w an of th&e>bcai&fats of improvecd of...iIt a,on tisuplyI)tui ,,nd ,thsaIllit.atloa. a Tha CL 0elt" il . r I J,11 1 i,€ ll i 1
th 
among seveal uniquc beilefits ofi.. atei child dyadCwll be considered,, Tiro agl a or 'e cessbl waac Woih lc al xpendmoring an childc a ligral s We 

of their e ergyoai ciilbear have already dcmonstratedreducing thle calor in pregnant \\Om1cii ilhaclea r.ct(Iof watea cotlectota'(9-7t/ of the dlail)coansideaable differcnce an aintake) cmn Imakecaloric reserve, It is cst'mated that tc majority of thcby .tle fcs an il cig.icdthe third imrester of prcgancy iascomposecd of subcutnta°111Ifattransferred actively across the placita, Au"' : make a dilfrence ia i tliwe 
8-26"'o incr-casc ai av'ailable calories could

In the lactatiig lt.
woliil also tile gaill in calories'cotald imeaIof ,ilk and a1 cihaaicel produciozipa Ips ,apaolonged period .of breastfeedig,, especially..n.. nouraslic (Jelafe, [ 

all wom..en. iiit ial ,F P 1977). Lastly, (liesavig an both time and caloric energycould lInean more of each a'ailableto care for childic, ill
and shiowing affection. Tius, a benlit which 
tie sense of nuana rung, ciotiiai,


accrtaes primarily to tic w Omanherselfextends to Ier. Childien born md unborn 'inl ifl d MeasuIetC.13twh1lt O f bC e ffu
 ..
primarily to th& child which extend to tie WOmn? ..
It is reasolnablc to suppose that efilsif fc\,cr iafants anld Childre(die faoa diarrheadcelrdratioln, there anda a'i D less of'aai japet us toanticipation of losingt 
baig a large aumber...Ofchilden1 a1so .rhatnthere.ia .i....is', alaid in.a.. 

aa ohbelwcnnall es illiatelrpaltlill illval ;ail 
a drop i.a.hemortality

t
sibsequCaitly redactioniaae
 iai paaiy (Lia,1972) there seems little doubt. When one co isiie.s what 'ile t-esho.ld imly be to iiampoving cliarralit aor(a ity thiotigh ianproved water aac sanitation, it mayiaceed hetian i,it. a longfertility shows adetectable response. It is lt iItiliehess reasoilable inlthie idings inl thle face ofthe Ptni jab (Taylor e ell, 1975) in elsewrlc t just ilitaveai iolls iai. .waterland sanitation uasiang a populhation arguaanaIt.Intermeciate the ccntual goal of fertility reductionbrcastceding 
to 

is the possibility of longcrto the child that suarvives, more limc Foa Ihe luticir to recover tier rn,t1itioa I status before tic nex pIegncy, and mosttiane. Tlhus, tile bencits pass back and forth 
probably a icalthicr baby tile nextacross the relationship."Voliien as tihe chief beaieficiar'ics of more accessible waterterms of their own arnd sanitary eclucation inpersonatl health and hygienae may al.so pass these benefits long to,their Childrei. Iffood and water aire. o"e hygienically iaidlcd aspesonial iactices, tile iiioaimority a1ad at a, 

a restIt of improved..... l dial
improve as muca as froa the 
ity faalln liea aaid dehydration mlaydi'ect etIhCIS oil ll(' Child Of aoae accessible water. ,1)Gicat edtStillaiaa, of el. (1978) found lhat \k:ater qtuality, whiegoodde!'tel;01ated ill tie ta,,isfea from :mtthe tap,t le tap to ,lotile kltlel had focal colifor'n bacteia iesic' co ,taini..S. h alf tile Samples fromand i c, ct ariers i: d some cotioa "We caai Coacluce froa c a,10 

cia-el ill tie 
tiese en rsory observationis a Crucial role for wOaleaiIeIeatl (. aii1 chliil-SI i s-d ro ian jVOVCc Waltea 'Stauexperieaicd by oane cxaid iaiviably to t 

ply anaid sallltation. The ef"o.ct
otllelill 

s
Ihe tiple wavs.alC olit aih \oln el and cl ildrent 111 0ll' OVeiciits.l ,In . 3 illustaats ti le(ions at thle comiunii a y 
Fi.a nc ilnt ib1.lel esseni IIal to actiiVIC"g 111ad'qui1t supplY 

pri 
of safe wa alcaThesme prinlciples sould apply to iaistltliiu aad mini"aiaiing S;ai t:tiOai fclities :1and pIc-C

ice.. 
 how i" of .onsider 
, . 'o 

I] :'p+:" i'l :]. i,+]. ','']. .;I{:>k+;. " . . ,:#....! I . . .. .. 
 . . .. . . . . . . .. . . . . .... . . . . : I . . . . .
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