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It. is, alo tcl atrb, ealtcondtous osnSimposil aseii 

reatonhi tocralnrsa rch in tha aea (cI)ni 

sc panniLi~a 
' 

*iExaminhatio6n' of tSe l inkewe ifi an ignciei n 

:ithie disea se's anid paf-lia lcodtin i _ch tey are moscley 

~~~~sg i ia c a adequate .,wa t e r s uppl :in educin g: dis eas e (I - . i!i, i:l lilf s~afe, r; ) .. 

:, -"However,- thereutoofdsaeiprmrlasoitdwtacsso 
: ;i' . adequate quantiti es.of water,. wi th l~ess :imiportance 'at-tached .to: its :purity ---. 

, -;'~ , "'_ .. . "4 ;-' 4 . 4 3 4 . 4 

Most evidence does not isolate the effects of sntr xrt eoa
 
frmother water an sanitationmeasures (VB 
1£"he only clear linkages, found between standard (vs. susadr)huig
 

'-:- / "are psychologica~l-well-being and the reduction of accidents (.VC) _i,, .!i: 

: .::;, ,Although crowding is associated with disease., there is relatively little :.
 

: -that. housing p~lanners can do to reduce crowding (IV-C-1) 

i . Contamination of foodstuffs-and of water receptacles has been implicated
 

-. i "-in cases where good water quality did not result in reduced rates of 
: . . .,:I '4 . >gastroenteritis (IV-D) " - ... .. . ... .. . . 

~Nutritional deficiencies are often associated with urbanization and 
... from r'ural
//.. .moving to urban housing ias migrants are cut Ioff from customary
 

food sources (IV-F) 

#.The clearest housing-health assOciations--except accidents--are categories ofT
 
~~diarrhea] and respirator'y.and oth~er, infectious diseases (V). i .. .:.-- . i:::: 

* The AID Housing Guaranty Program has clearly addressed. the housing-healthi - ; } 
linkage in its numerous se a ervices and squatter 

around the world (Vl)... "' 
that have a 

44 oments are pla anin -- not design features (VI e o- hl 
Most of the interventions a greater correlation with health imprve'* 




4 

evaluati onsm,eo wh h a i 
*hAnl assessmentoucoeof sholdbein egrt oibts>Ginexpensiviarhelti te 


p uce
eva uineamles of whesih akyote ovided (VII 


eI isrecommended that an experiment al hpme gardening component be intro-. 
duced to HG projects, first to sites and services, then upgrading projects 
(VIII)
 

,0-< ... ,"
 

Preliminary guidelines for planning a home gardening experiment are 

eThe study has established a framtework for monitoring the effects of thle HG
 
Program on Health (IX)
 

AID Offices of Housinq and Health should continue the cooperative1
-The 

relationship in both p anning and evaluating the health impact- of 
shelter projects (IX) 
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INTRODUCTI ON:i~,~ 

the rsiei renvionhmetenhsghealth . WHTehiaal and cniin g*rathr tanileheousin~g ide fh equation. Neerheless, ,consieal

h ay fhs he benimade ovel te lcompleverfl e tinkeaibetee
 

rather d h theefrobini pro ved hahsi n194thanpurposet eof tLhisin197o)side oxisthegsot examinelequatn. ncvhteesD cosieabe 

Guhranty program is directed at low income shelter solutions in the devel

opingcountries, and because much of the recent hc-u-ing-health research has
 

been done in those countries, they will be the focus of this report. Where
 

relevant, studies derived from the so-called developed nations will also be
 

cited since conditions in the developing countries today resemble those
 

that existed a half century or more ago in the industrialized nations. 

Overcrowding, poverty, malnutrition, inadequate education, and poor 

medical and public services characterize much of the developing world. In . 

such conditions communicable diseases flourish. Because of the complex 

weave of socio-eckomic and environmenta' factors found in the developing 

countries, in addition to the lack K. adequate and reliable health records, 

the study of the direct housing-health link is very difficult. Housing-

albeit an important ingredient--is just one of the multiplicity of socio

economic factors. Because of this mx of probable causative factors it is 

Elmost impossible to attribute a specific health condition to housing alone. 

Many of the stidies done both in western and third world countries sug
gest tnat an "adaitive mix" of physical and social factors account for changes in 



n 'ONtonmen17 r" 

h 1977)the prevalence ofmost diseases (Hinkle& Loring This m x is based 

onrtne influence of-three types of-environmental factors: (1) nutrition,' 

S(2) man-made settlements, and (3) social-behavioral. Each, of these ismedil 

ated by 	the other, making direct causation to pin down no matter
 

how exact the measure. Furthermore, only enthe social environ 

ment been n alyzed jointly by health specialists, including epidemiologists, 

applied 	sociologists and psychologists, andarchitect-engiseers. Already
difflicelt
 

increasing numbers of both health specialists and social scientists are of 

-enoa donent-consvtirtutea nth:-0arfize--in- tha tfacto rs-i n-thefsoc t a en 

tial link in the housing-health relationship. (Hinkle & Loring 1977) 

When so much weight in the housing-health debate is given to influences. 

not directly linkable to the physical environment, one cannot help but con

clude that health conditions are as much a result of the human use of the
 

built environment as they are of the architect's. or builder's design. This 

finding,corroborated in several health-housing studies, is perhaps best
 

The Effect 	of the Man-Made Environment onsummarized 	 in the important work, 

' Health and 	Behavior (Hinkle & Loring 1977): 

..poor housing, however measured, is so closely correlated 

* 	 with other environmental and personal variables that it is 

difficult ifnot impossible to determine whether itwas the 

quality of the housing per ;e that was responsible for the 

relationship or the cluster of the correlated variables.
 

Ifhealth conditions, as measured by mortality and morbidity, are strongly
 

related to social factors such as class, occupational status, unemployment,; 

poverty, or to physical variables such as infectious agents, toxic sub

stances, diet, and injury-producing hazards, then certain explicit conclu

sions emerge, One of the tentative conclusions arising from the present 

study is that, with the exception of safety hazards, one should not expect
 

~with. tiee.ao 

i * ' : . "-" ; ! ' ,. "Th.. ' - ' NNN.A;I . /# • ' , , N'; , :-, : 



general health conditions to be greatlly affected by physical pilatnning and 

designi of shelter alone. Modification of the physical environment will have 

the maximum effect on health only if accomlpanied by other socio-economic 

and environmental imiprOvements. 

While improved lousiny by itself will not amielicrate heal th, nonethe

less poor lious in condit ions are associated wi th certain diseases and there

fore chanqien ini h;using are a necessary element in the reduction of those 

diseases. A getteral confirmation of those housiiq-health links derives 

from practical K:Iil experience in intc'anional low-income shel ter programs. 

It is maintainted by nevirl housi ny spzecialists working on site wi:h squatter 

uplgadi ng (e.p. , cVUy, p.c. ,) thmat outside of the provision of health 

servi,: facilities, the supply of water and the removal of waste are the 

two major elements in a housing prOject, over which one has significant con

trol, and which can dramatically affect hen] th status. However, control 

di be exerted over several iinportant features that are not directly health

related, such as land tenure. liht fe tire, along with water supply and 

waste disposal systems, seems mot clearly to a-ffect the overall success of 

a project--including improved health condi tions. There is a (:omion pattern 

a soc cii ted wi Lih s ctlILy of owters hi p--a iersetnad iivesscemi Iii iiproveiient, 

minimal va ter del i very and waste disposal systems are iitroduced, aid a 

public health camipaigni iny he launi!td,. Fhis pat tern leads to overall iniprove

ment in life coiditions lha canmbe readi ly olserved. rhe pattern is basic 

to proqrams develo ped by the AID Office of Housing. The prograiss are usual ly 

delivered on a pilot basie and are increienal1, i.e., the fine-tuned improve

ments are left for the beneficiaries to make as their situations periit. The 

*pc. - personal comnunication 
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end result is usually an imlproved environment, including the elements im

portant for heal th. 

Al though research on the residen ial environment-health rel ati onship 

is useful as a conceptual sullpport for the program. some contend that nc new 

research shoul_d be carriedh out:. (Wa rford, pc. 1911) Arqui up from a cost

benefit loinL of view, .tSl.s, pe rsonts faovr a o;Ore comillon) soi e app roach. 

Tney assume that enough scientific information is presently available to 

warrtan t e:pndiLures on action. 

INe above conclusions do ot: mon that certain, areas of si]elter plan

ring and design di rcLed at better h,, 1th- beyond wa ter supply and waste 

removal s'stows--arc not effecLiwy or should not be improved and tested. 

In fact, th preseLnt study, as a result of a review of the literature and ex

tensive discussion with specialists and housing LielId personnel, has produced 

several tentative conclusions about planning and design features that are 

thought to have a positive effect on health status and should be extended 

and evaluated, and others that: are recommended for introduction. 

I1. [EFINIITitNS-ANID , NOTE ON " HODD 

A. Housint 

'. ill defined to its use a WHO committee, in'bm-.; i 11 according by 

Public foal tL Aspects of ousing, (TRS '221, 1961), as: 

...the re sidhential evlt.,tromnt nlt,neighborhood, micro-district or 

tlhe physical r GH tindWni I. i,. al tps,,for s0el ter and the 

rnviro n , of thaL ,'ru ti1'(, includl liqall tlrO e y services,np 

faci iLin,:, ( uipient ,Andi rvicnq ru(ed,(4 t ' Lth,physical health 

a d s .ial iO KI V U P family at the. itndivi(1ual1..l lJ ll 

Totugh s A lng thy , Lhis defiit i on tn oiprett yie. It i ludes the 

cl elents of services and in fras tructure, pl anni ng area, heal Lh condi Lions, 



and 	social bonds, among (thers, which are all integral parts of this analysis. 

F(ollowinig the above definition, much of the very poor housing in developing 

counLries would clearly not qualify as 'qood' much less 'healthful' housiig 

in 	terms of i I urnat,ional policies, standards and codes oF housing, building, 

and 	plannl ing.
 

B. 	 ieal th 

The World Health Organization defiOiti on of health is: 

...the state of...physical, nental, and social well-being, 

not merely the absence of disease or infirmity. 

This broad de iHiito is refined later in the rcport throu.h the examples 

presented. The first priority in improvinq a lOplulaLion's health should be 

the reduction, and where possible, elimination of dfisease arid infirmity. 

Once a "reasonable" level of health is achieved, the objective of "good'' 

health can be pursued. (Pineui 9 l) 

StatisLical reportinirig of the general health status of a community, nation 

or world region is ofton stated in terms of death rates within certain age 

groups (mortality) or of rates of sickness of a given population (morbidity). 

lore 	 speci fical ly, these lnPastres ar'e defi ned as follows: 

1. 	trorta-i ty - the relative frequency of death, or death rate, as in a 

counttry, dis Lri ct, or cIommuilll/i ty or agq ronp. 

Z. 	 erohi.di.Ly - the pro.portionr of s5icuess or of a specific disease in a 

geograp.hic locality or age group. 

C. 	 Methtodis 

An e tonsiye bibliographical search was made using the Agency for Inter

rILiur .l 'pleHL (All)), rsolperatLive ousiig Foundation (ClF), lousing,a and 

Urban e lIp llt (I1f[)), Water arid Sarn taLiou fcr tlea Lih ProjectL (WASH), the 

National I ibInnrd of MUedi(i11, and World Bank collectiions, as well as others, 

http:rohi.di.Ly
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including private and personal collections. The perennial problem of evalu

ating sources is more than ever present in this study, given the soImetiInes almD]y

uOns, often contradicturv inllromLioan uicove'red, OMly sourles jud(ged a!

'valid' and 'reliable' are giv'en )r(omioenerO huer . However, the only ,t dies 

e.amined inh toil were those in wit hLthe firdingiis were unique or (Lottra

di LLJ a fami iar pattern. Otherwise, they were used ma,tinly as cortrotora-

Live evidence. 

It should be emphasized that the literature which describes and analyzes
 

the direct relationship be .,v', housing conditions and health in a detailed,
 

that a conside]able
measurable fashion is very limited. This fact has meant 

amount of -inference has been required in making the present analysis. To 

the extet that some of the associatiars are inferential, they must be con

sidered as only preliminary or suggestive. 

I. rENERALIZATIONS ON THE EFF[CiS UF HOUSING ON HEALTH
 

Changes in the health sttus of a givin popula tion through better health 

service, higher income, improved diEL, and a generally higher living standard 

have themselves created now problems, inrcludinq ovrlnpltin, rapid arban-

Rat ion,, squa tter deve lop)ment, uncontr lled seLL lemun Lt,an(l overc rowdi ng. 

(WHO TS No. 54, 1974) Poor houisin g and poor health are generally associ

ated with these problems in urban areas. However, one must he cautious in 

attributing deteriorating health status to housing alone. Housing is only 

one fartor in the rycle. 

of health--bothbetailed documientiation of some the effercts of housing on 


positive and n( taLiwy--is presented in later sections of the report. Below
 

a few, sn or t.-.a(ple of ambivalent evi(ence that nd1erscore the care which
 

on health are presernted.
must be taLen in ses5ing the effects of housing 
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SConv'enional wiso suget that crowdd oroecrwe hosinhas 

(WHO TRS No. 544,a pegative effect on health; yet evidence from Hong Kong 


1974~/)show; a reasonabl e terh b hiaiansof A density of 100,000
 

per kmL~ That same kind of widma le lnnr oaccept the ' 
Spersons 

Sthinking that re-housing a population almost by definition means an improve

ment in its health. Studies reviewed ltrin the 'report show, however,
 

health conditions. Poor planning
that re-housing may lead to, a'decline in' 

A~AAAA, 

j
an design may enhance physical and mental stresses which inturn induce%/ 


skew Ia family's
latent disease,.~ Equally, the higher costs of new' housing can 


bugt esligi unintended effects'such a's a poorer diet and less
 

adequate health care.A
 

A 

The residential environment, which islimore incusive than the physical 

NA AA 

influential part in the determination of
structure of a house, plays an 


For example, the adequacy of sanitation facili-A
~AA general 'health conditions. 


A - ties is~known to be a signif'icant factor in the occurrence of some kinds of
 

parasitic infections while overcrowding, inadequate ventilation, and air
 

Spollution predispose residents Ito respiratory infections. The way a resi

contacts miay influence the transmlis-A
dence is used in shaping inteypersonal 


function not
sion of communicable disease. However, infectious disease is a 


simply of housing by itself but of a simultaneous combination of factors, 
"A 

such as 'poor nutrition and personal hygiene, and inadequate sanitation faci-

A 

lities.
 

Poor housing is also linked to poor nutrition and a lack of hygiene in 


causing a group of diseases known as airborne infections. These condition
 
A 

an inhabitant to such conditions as tuberculosis,are known to predispose 
(Ghipponi 1971
cerebrospinal meningitis and, it issuspected, hepatitis,* 


*Also:bronchopfleulfonia, pertussis, streptococcal infections such as rheumatic 

fever.
A 
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Some housing-linked diseases are tied not only to the presence or qual

ity of sanitary facilities but also to personal behavior and the socio-cultural 

enviruonuit. These factors influence the spread of such food and water-borne 

infections as cholera, typhoid, hepatitis, poliomyelitis, enterovirus and 

respiratory inifections, aiog others.* (Wlt) TRS No. 544, 1971) The presence 

of good facilities alone is insufficient to reduce the incidence of these 

infections. Control of the so-called "diseases of dirty hads" can only be 

affected through the 'row,-,iion of personal hygiene ia conjunction with 

improved housinig and sa, ittiun. 

The association between housing and other specific diseases and con

di tions, such as animal -anid vector-borne diseascs, chronic respi ratory 

diseases, and domentiu ac(di (JderLts, are detailed in a subsequent section. 

Also to be considered dre Lhe effects on health corndi tlions of such factors
 

p.ut sewage dust 1)ollution.
as water .ion, disposal, and air and 

IV R.ELAT IONSHI P [3ETWEL S[IELTER PLAN'IN ING AND DES IGN FlEA[T.URES AND HEALTH 

I{r s cotITLhK 

lh procedure followed in clarifying housing-health relationshi ps was to 

examine specific planning and desi n characteristics and to link these to 

the equall specific diseases and pathlog ical con!!tins with which they are 

most closely associated. The discussion commnc s with water and sanitation 

and excreta removal, followed by general housing standards and the internal 

]des pdieistructure of the house itself, and Co wish seoLi. p aninCJ and site 

selecLion. Some of the linkages discussed here are weil ustablished in the 

latter, ostulatedl iterature, while others are not. for the the authors have 

*Including amoebic dysentery, #._Go] diarrhea, bacillary dysentary, sal
mlonel losi s.
 



ses 	 sh r- ect relat
 

n s o 	 a
t i e d e s il tcat in l e f a t o pr a c h e s t h e si g n i f cnlo
 

tracho kin 	 indwh diseasea cae, havebeen9co7s d eaatic reductions ih dAlth 	 a inmay ontie fl
 

ipp
Sth water supplies 	 ilSlowed r u nd 	 (Dietrich Henerson 1963 the 

foluowing paragraphs cite some ofthe research
that pointsto their reduc-

S 	tion being primarily associated with access to adequate quantities of 'water",
 
wicholecsnimitc ittached totile purity of the water.d.r.ct r
 

The presence of a pathogen or toxin is an essential ebut not necessarily

sficient condition for causing a diseasep (Krishnaswami 971) Research in
 
three villages in India found that whilewells in a l three were contaminated
 

to 
tile highest measurable level, studies of tile populations showed signific 

differences in infects, gfeasti ei an oThe ieae (th N.greatest.390, 

)annual lerainfall and greatest number ofwelshad theleast infectionandi t 

village with the least rainfall and least number of wells had the greatest- . 

fectionb rates riyU.S. AiD 1980(2)) In Lesotho, no difference was found in 

tile incidence of water-related diseases between villages with and without ...
 

dpipfae r, despitethe better quality of water in the former. (Feachem 1978)
 
rte. . Leoh, i
fecio U. 98() In . nodfeec was. oun 

4 

http:water.d.r.ct
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while children living near tubeAnother study in East Bengal found that 

of infection cf the classicalwells with safe water had a much lower rate 

away, there was no differencecholeri strain than children livinrg farther 

rates the (Sommer and W.oudward 1972) A conin the attack of Li lor type. 


trolled proslec-tive trial in the Gambia coiparing the rise of bacterially, con

tami nated well water and clean water for oral qlucose electrolyte so lution, 

found no siyni ficant differences in the effects of ei ther couiposit iun. (Wat-

Lin ,;, al On tne other hand, in rangladesh, while attack rates(n e.t 190)-) 


source were no differentof cholera in famillies dri.nkinrg from a positive 

tnan among those drinking frum a negatiwye source, famiilies irsinug a positive 

source For washing, or cookin were signifiti,:antly more likewly to bebathing 'g 

a result, of the thorouih bathinginfected. This ,outcoame is thought to be 


in this case, pollution of the
which is common in Islamic socie ies. Thus, 

was (Hugheswater lvi(lcntiysigni ficant. et _ai . 1977) 

found chat convenient access to adequate
Research in tire United States 

related to the reduction of Shi(luantities of water for personal hygiene was 


,jellosis and that other measured environmenLal variables were not sigonificant.
 

al. 1969; Schliissvar 1959;
(Hllllister et al. 1955; Rubenstein, Boyle et 


In Cost, Rica reduction ir the
toward, McCabe et al . 1955; Wolman 1969) 

oF sani ta ti or but water pol-nc i dence of di arrhea was related to a good level 


upon diarr'hea rorbidi ty.
ILtion could not he shown to hav a direct effect 


best fFect from piped water.
A bathinL Facility was needed to obtain the 


'tedin two villages in Guatenrala
( ore et al. 1965) Arilasi s of daLa :ollec 


was related to conindica tes that a siqnifianKt redu:.ion in skin rliseases 

vne- access to war' at indivi dual fanily patios. rhe onut of water used 

than families in the corparison group.by ths Families was three times greater 
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(University of North Carolina e t al., 1978) Research in the Ryukyu Islands 

found trachoma prevalence signifiicantly greater in commun ities without a 

piped wa ter suply, a findinrg thotojht to he tore rel ated to di fferent patterns 

of water utilizat.ion in watei-5care and watei-rich areos than to purity of 

water. (larsha 11 1968 ) 

tygienic habits and accessibility both play important parts in the water

disease equation. andwashing is thought to be the principhal intervention in 

preventing the spread of diarrhea, and cloties washing and bathing in the re

ducti on of trachomlad, c(on junct,ivi ti and other inifec tions. (1.S. AID 19, 

.'4nrtd aot I W0 ) Therefore, the guantity of watrt and convenien:1ce to are( it 

important factors. Research has shown that personal washing is directly )re

lated to water availability and tat having water inside the hoieo is preferable 

to having water outside. Furtherimore, given several ctoices, including tra

ditiona)l and impo'nved sources, it has been) foundtitat IQto lose:; ft source is 

alimnt alwaas chosen. (Stewart, McCab oft a1. 1955; ISAII wqOo(P)7 Hughes 1931; 

Warner and Daja i 1975; White 1971]) A reduction in schisto.omiasis was a(:hieved 

in St. Lucia by providing pijed water to public standpi pes for a population 

That had previously been dependeIt for water on infective streams anld rivers. 

(,ordan eft ak, i/5) 1ho: most si gri-i uaitn 'eduction, however, came after al

ternative swiimminq and boathing facilities were introduced. 

In refugee camp situations, speciIic problems are known to occur if 

adequate gnarnitie: are not supplied. There is a direct correlation between 

the guarntity of water received by 'efugees arid their health tatus. Fifteen 

to twenty pirs of water per day Klid) are considered the iminiiun for refugees 

in a caipu. Mi vad'inu redtuc f in:;n, n fthi quantity, cer to routi 0e or 

a(.ti .it. i0,will not h UOsi hl,. WIith tie firs;t reduction , (to 1? lpd's) 
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clothes will not be washed. With the next reduction (9 1pd's), bathing will 

he greatly reduced. With the next redluction (6 1lpd's), cookinq utensils will 

not be properly cleaned. Next, food carinot be adequately prepared, contri

hutinj to malnutrition. Next, water will be inadequate to support strenuous 

will be i nsufficient to proactivities, and at the lowest minimal level water 

vide normal] drinkinlg requireulen K. 'AiL the tirst level of reduction, skin 

diseases (scabies) and fungus will become a problem. At the point where the 

washi ng of cook ig tersii s is reduced, di arrheal diseases will become a 

pirobl em. (Cuny 1931) 

Water collected fronr a good source may become as contaminated as water 

from a polluted one if driwn into a con taminated receptacle or not protected 

during storage. A layer of <qli e oft:en(in at: the(2 bottom of the bucket in 

wti ich water is carried and tle cotnla i ier ued for s towrae ii kewi se l)ecomes 

bacteria laden. (UNI[F 197f)) Data from Lesotho show sigqnifi(ant 1)ollution 

between the times of collection ard use of water--often the containersstorage 

are not washed out nor the scoops and bucke ts used to collect and carry he 

water. (Feachem 1978) A striking exanple of hiow easiiy pollution takes place 

wateris the observation of a woman in 3tmana fi llin her dirty pail with clean 

from a bore well. The water was further contaminated hy a village dog drinking 

froi it, her child washing his hands in it, and a man scooiig a drink from 

the pail with his harmds. (USAID 1930(2)) A problemri expierienced in tropical 

more than in otlhe:r deveIloping areas, is the return of wastew water t( fresh 

Mte best method to g mranoty pie water" insources. (U1.N. HAP IIAI, 19/9) 


rpfugce camps is to contl:rol both _he source and the di st ri but:i on of the water.
 

Ihebet systemlir is the use of closed noanLoiners for storage, transport, and
 

isMtri but. i o, and the use of chlorire comrpourds to purify the water prior to 

1921)di:tributin to the refugees, (Cony 



Piped water can have a negative effect on disease prevalence. If a 

community is using a common polluted water source (river, Lank etc.), a hy

gienic benefit might he expected if that same water were piped to houses. 

However, i f many separate sources are being used, the introduction of a single 

uniprotected piped supplly might produce ex[)sive li"t:daSe tpisodes. (Moore 

el al. 1965) 1iid pulloti on of a widely usu(d source can have more serious 

epidemiol ogical oi fects than peaeLor pol] luti on of a source used by a few 

people. jBradley & Emuron 196H) Under certain conditiorns neighborhood wells 

probably would iprevent widespread cholera and typhoid epidemics that are 

spread by uni fi ed town water siuppl ies. (Cairncross et a 1. 1980) 

in recent years there Ivebeen suggesLions that dr;nk inig water should 

be enriched to met minrli] deficienis. However, the quantitative require

ments or hazards of mi nerals are not well k, , the rolenown nor relative of 

minrer'als in water compared to other sources. (Krishnaswami 1971) 

B. Excreta Removal 

Host of the evidence relatinr sani Lat.ion with hLealt.h does not isolate 

the effects of ex-i'eta dis posal I from other water and sanitation meantires. 

,,ar',over', some re' arcihi has shown a regative r'lm, i ,h iin. beo.ween privies arid 

a Lth due to poor use. At bust , wat er and sanitatioLn improvements; are not 

likely to l iminate all water-r'elated diseases, especially in the absence of 

other" socio-economiC iiprovemtients . in tp other hand, these diseases are 

not likely to din:iir isl without the sanitary improvoenturrts. (Thoison 1981) 

In some Lipia] n1uitr'ies if: is estimated that more than one-half the
 

u~nd jrnr owl antontuld by the rural poor nouri -h:.; itnLes tmin l pa r'asiLes.
 

Q15 tld/ m (t lm,,iy it) ;':c't. , sit.n_!su rf.tly inf(ct (Attrs (PaceV 19G ;
 

O'Ni/ t/) ffecL.ive ext. ru La di ,tusai can inter'upt this cycle of infection 
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and reinfection. Research in the United States and in Venezuela found that 

protected latrines inhibiti ng access by flies is more effective in reducinq 

Shigella transmission than attempting to eliminate flies. (McCabe and Haines 

1957; Wo]lff and Van ijIl 1979) One study found a significant difference in 

the typhoidl case rate in the southernnUnited States between populations with 

and without private toilets. (DallaValle 1937) Another found a significantly 

highe' prevalence Uf diarrhea with outside, in cutr'ast to i nside, privies 

in rural Kentucky. (Shliessran et ca. 1958) Rehoused families in Singapore 

experienced a o'toutnced reduction of Ascaris and Trichuris which appeared 

to be due p~rinci pally to better sanitary facilities (WHO Bibl. :i205). In a 

ISA ID s5Latter u qading proranm in Seoul , Korea pit latrines were vacuumed 

weekly by a pump ing truck , reducing water use (compared with sewerage) and 

thus eificiently reInoviny excreta. Although health hunefits were presumed to 

derive from this method of excreta reoval, measurements of its impact were 

not lade. (McVoy , p.c. 1981) 

In contrast 'j the above, research in Cost Rica found no evidence that 

the use of pit privies had a positive effect on reduc ng intestinal parasitism. 

The reduction of hookworm was associated with the existence of durable floors, 

not privies. (Moore et cial. 1965) Latrines can become the focus for the 

spread of fecal-oral diseases if proper hyqiene and( latrine maintenance are 

not observed. A higher inciderice of Ascaris amongm urban latrine rsers than 

rural non-uer's in Sout h Africa was a t.t rihted to uns a iitary latrines. (Worl d 

1980 190) ue tema I an that cducati onBanI ; Pacey A tijec t i n vii gaqes found 

was successin sani tarv practices, combined with a programi to ui Il latrines, 

Iful in changing ,attitudes and behavior but apparently had little or no effect, 

on rates of diarrhea. (U.S. AID 1980(1)) 
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Combined water and sanitation meas ures tend to show more of an effect. 

One research investigation in the Philipp ines found that the provision of 

sanitary facili ties for human waste disposal reduced the ircidence of cholera 

by 68 , the provision of safe water by 73 , and both by 76 . (Azurin and 

Alvern 19/I) Sin;nificdnt diffrerqes in the prevalvoice of I ucal-,ral LOrans

mitted dise wr o n olnloil Kong chil(Iren,s W. trd i tHong having virtually no 

socio-economic or genetic diflerences, when those with access to clean 

water and a concrete-structLured environmentL were compared with those living 

with an unl)rotected water supply and grossly contaminated sail, (Worth 1963) 

In U.S. Indian co riimtnit ies in Arizcna a reduction in skin and enteric 

dineasus oc(currTd a: focilities increased--indoor water sources and sanitary 

privies. (Thomson 19: ) 

C. General lions ingStandards arid Rehious io, 

lany s t udies have shown a re lationship between poor housing and poor 

hiea Lth. However, very few of these controlled for other socio-economic 

variables while at the same time -ideuitilvin: hondini as the key variable. 

Somie of the research found other determi ants to be more imiportant than 

iousinrg per se. lhe only clear linkages found in the literature between 

eal th arid standard, in contrast to substandard, houosing, are psychological 

wel I-being and the reduction of accidents. 

In Panamra, en terobacterial pathogen; were found in 6-i0 of children 

living in substandard d; Iii t. none weru in children inlliOOui found living 

hiihi standard housinrg, ilowever', nio si gnificant: variatLion in prevelance 

wag found among chi ldren I ving in di fferent grades of substLandard housini. 

(kourany and !asguez i969) A sLudy in Guatemala found the habits of people 

and the density of population more impi!)ortant than housirg type. (Bruch 1963) 
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In Maharashtra State, 	 India, extraordinarily high rates of mortality were 

li ving in crowded damp huts with bambuo wal] s, thatchedfound in a popul at ion 

roos aid mud f loors which we ra often shared with goats aid cattle. (WIO 

Bibi. , "9) A study in Sierra Leone, comtparing a population in a mining 

town with a sample tfrom threa nearby vi lages, found better healt h status 

isolated [skimo community was attributui.d 

in town, attributable to hetter housing and sanitation, wages, and medical 

care. (WHO Bib]. 27B) An unusually high prevalence of tuberculosis in an 

to low standards of housing and 

the other hand, a survey in Malaya found nocrowding. (WHO Bibl. 03(i) Oin 

siqpnificant diflference in W ighl, and health of infants among three classi

ficationis of housing type. (WHO Libl. :51) In Ibadan, Nigeria there was 

a strong associ a t ion between poor envi ronment and prevalence of intestinal 

author was unabl,. to separate theparasites and malaria. However, the 

effects of housi n from otler factors. (Oduntan 1973) 

U.S.. the U.K. and Europe also show mixed results.Research in lhe 

Slum dwelling hias been shown to create a "slum1mentality," which has the 

play areas for chilpsychological effect of lowering expectations, Lack of 

dren is found to affect their social well-bein . (WHO Bibl. ::419, ::128) 

is 'alaLPed to good housing, privacy, and op-Conversely, qond mental health 

portunities for free social circulation. (WHO libl. -67) Slum children 

. were found Po have lower vi.ai phPs for age. (IallaValle1 937)in the i. 

IlnDallas, Shi ,l ioi was asnqociaLed with families in which there was ade

(uate watar supply and sewduj bul, poor interpersonal hyione, crowded living 

,:'.O ) ) n the other hand,conditions, ,nd Ieass than opLtim l die.t. (WhiU Bihl. 


r'sea rch i iPo'av i idancu, Rhode IsIand Found that inI uit.. mortal it, hod1 more
 

to do wiPh biological than with socio-eonomic factors, including housing.
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(WHO Bibl . ,384) Research in Boston and in the Solomio, Islands led to the 

general conclusion that the effect of the built environient oan health and 

bhavior (and snu ef fects are still tu he demons ated) result Llagely 

from people's perceptiio. ns and at Liltudes, iurLo liLy and norbidi ty are though t 

to be IOrea related to social variabies urnd Ltlereolre, excepting For safety 

hazards, health is bel ieved by many envi ronimen tal heal th specialis ts not to 

be greatly influenced by the design and construction features of shelter. 

(Hinkle and Loring 19/7) 

Mhe experioe: c with rehousing has also been curlltradictory. A study of 

relocatcd miinors in Korea found hat the rehoused pOplulation miado only 50: 

as mnry clinical visi ts, thus in troducirig a signiFicant cc L savings through 

ilproved housinag by increasing wor km outptut. (Grirnes 1976) In Port Said, 

Egypt, there was a greater decline in infant titlity inr tihe rehoused 

iop~ulation than in the remainder of Port Said. Relio<usi tg was thought to 

have a Fected hare fun tednoss arid the increased use of soap anid o othehygienic 

practices. (WHO Cibl. :3bO) Significant delcines in morbidity occurrud ilr 

Caliiforn ia when peop~le were moved from substanrd woedoi fraite hous es to 

improved (tcconnolill nt,. (WIO Bibl, :l1G) study in altimoreonlltt A ;rigiLut inal 

of fuili ics 1iv inl in a slum who iovecd to a new housing plroject, fotiid ll 

improvod isycholoug(ica state ii the rehnu.sed area and arl itinprovemnt ill 

ea]lbh in the under 35 popuaLion. (WHO Lihlh. ::423) Ho',ever, rehoused 

pto)ulations somtiies have poor diets because o the greater :rtion of ii

comit niecessar for the niew invtos tieti in housiriq. (llile arid Loririg 1977) 

Research couduc ted in a nor'therri Fl l it mitininig ,wit found art intcrease il 

infant itrL;a I Ly attong rehotused putu 1 Liu whi cl thought bethe ot was to ro-

Ia ted to the fact that rents in the rehoused area were umtuch higher and there

fore tte iet poorer. (WHO 1ibl. 24) 
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A final measure of the paradox of rehousing suggests yet another re

versa I of common-sense understandinrg. In a study of resett lement: from a 

village settin1 Lu tc ui squatter cormmiunit.y a reduction in gastroin-I Kong 

testi na 1 infpctious disea-se. was found. However, the move was also accompanied 

by an increase i respi ratory disease. (Holf 1963, cited in Martin 1976) 

1. Space
 

As long ago as the 17th centLury John Gaunt related density and other 

aspects of urbaniza tion with 50 higher rates of mortality in London than 

in the Eng lish counties. In Imore re(:entL years, the findings have been 

mixed. Numerous studies in the U.K., Hong Kong, Japan, the U.S., (reenland, 

and Hol land have found an apparent relationshipj between crowding and signi 

ficantly higher rates of respiratory diseases overall, and of tuberculosis, 

rhuinaLic heart disease, venereal disease, tension, meniigitis, pneumnonia
 

and the common cold. (Martin 1967: WHO Bibl. -s 168, 377, 208, 315, 252, 

1b, 5, 27; IaliaVale 1937: Worth 1963) Other studios indicate that over

crowding was associated with higdher dise:ase rates but that crowding cannui. 

he disaggregated from other contritbutory factors, and other social status 

indicators. (WOO ihl.::'s 2?], 430, 239, 46, KA;, hitpponi et a-1. 1971) 

One iartiiculi r study, car ied out by an an t.rop loeOglist-phy/sician teal 

among tribal soc i e ties in the So lonon Islands, helpfull y di fferenti ates 

'micro-crowd[inf.' (Dalion 1974) ricro-crowdirig within dwellings was found to 

be nore important than seLL]ment d(ensitv, Fhe rnmber f residents inhabiing 

an arei showed liLtle effect, but when the numibe r if sngrtae meters per person 

per helto,, li! below a certain threshold vm H-l0m?), thu prevalirie of' 

social arnd physici l pathol'licl conditions dImhld. t trol]It s sugJos 

the Solomon Islands study that tLe maji' effect of crowding nay bo ,,cial 

disorqanization arid d rosultinq s tress on the individual. 
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The faotors that have been associated with density of habitation are 

all declining in importance in most of the countries in which these studies 

have been done. Failies that were more likely to suffer from overcrowding 

also were miOlre exposed to communicLable diseases, and had less access to 

medical and other social services. Crowding has; less of an effect on health 

when other aspects of the social and physical environment are improved. 

(Martin 1967)
 

Considering tthe miniro1 availability of heal th services to the urban 

poor in most developing count ries at the present time, and their exposure 

to disease, the effects of overcrowding on health are likely to be signifi

cant. However, there is relati vely 1 i L.tIe hat housing planners can do to 

reduce crowding short of in f'n i ng i il[Jpo ibly Iassi ye i ives tments into ,ri ver

sal shlter. Lven then, experience has shown that more living space on a 

comipounid results ever Linie in more people, including renters and kinsmen, 

inhabiting that space. (Stephens 1976) 

2. Tamperature 

A 'zone of thermal comefort,' the range over which human energy expen

diture is minimal, was found to be betweenr about 15 and 25 degrees centi 

grade. Research in the SOvirt Union indicated that a suiperheated micro

climate, especially in the evening and at night, was associated withl dis-

Lturharces of the body's therinoregulatory mechanism. However, more resea rch 

is needed to ident ify the effects of indoor climate on health. (Goromosov 

1968; WlO ibl. Q 

Factor, that nieH to be corlsidered inrplanning dwellings in ho t cli

mates are: protc, ion Irom solar radiation by the orientation of tile dwelling, 

awnirgs and shutters, insulat ion, colors that minimize heat absorption, appro



~V~2~priate roofing materials and style, vegetation, around the dwelling, orien

t prevaJ",(/ig winds and (Gorom,,osov 1968; APHA 1968;tation to ventilation.' 


Woodhouse 1966)
 

..3. Ventilation 


Cooking fuels and devices release carbon dio~ide, carbon monoxide, and
 

sulphur dioxide which, if noc' propet-y ventilated adversely affect respira

tion, circulation, and higher nervous 'activity. '(Goromosov 1968) In Lagos, 

-
Nigera a study found higher death rates from bronchial diseases in resi 

dencs fh1h r wa or vent a n igsoe n n 

the rainy season when people cooked indoors. (Sofoluwe 1969) Studies in 

India, Barbados and England found linkages betweenhouse dust and asthma. 

(WHO Bibl. #S223, 269, 301) Dust from desert sandstorms has been found to ' 

influence bronchial conditions, including asthma, in the arid climatic
 

setting of the Libyan Sahara Desert. (Mason 1977)
 

or lOft 3
 *-Therecommended standard 'air cube' per person is 25-30cm
3 

with one change of air per hour. More fresh air is needed if there are 

heavy odors in the room, or tobacco or other smoke. Cooking,areas should 

be located away from living areas and apertures placed on more than one 

walI. (Goromosov 1968; APHA 1968) A 1.3% naximum concentration of noxious 

gases, such as carbon monoxide, is a standard established in some countries. 

(United Nations-UNESOC-April 1979) 

4. Color and Illumination
 

The "color climate" is thought to have an effect on mental health and
 

prolonged deprivatio.i of sunlight "light starvation" to result in physio

logical disequilibrium. Illumination is important to visual comfortand 

acuity and to minimizing accidents in Ihe home. Moreover, ultra-violet rays 

from the sun have a bactericidal effec.' (Goromosov 1968) Studies in the 

,fro thesun ave a~ba"'4o
 



an imizf ,safety; i'n the home. Coors .must eacpal ntesco 
cuI f ionieu and pleasingto the inhabaitan. 

Fo coDPreparation and Househ t rlagevlec f ncead aeq t& 

ng hlilmdwei ie In mAy t 

clhates she.teris mot impnortaresuii narecton frof -gans d i ti 
N an t th ere tco f tmination icatedinimizeaccdent 

natural lgt Afican the Rep 13 foundpical
 

il 

et and s in conaminated er storage reeptaclesm1978)i afety , aol ' inh soi ed 

,dishes,
. .. : inadequate icooking of contaminated raw, foods, and exposure of cooked .i
 

i foods to flies and other vectors. contribute to. unwarranted exposure to
 

disease. (UNICEF 1979) 
 'i. :
 
culA study in Honduras found that most of the staple foods are prepared 

he.adF storedp without ad oe toserved cold or after minimal 

reheating that does not destroy the bacteria. Handwashing was observed, 

especially during the preparation of tortillas, ut the water was often 

et a. 1978) Dy hn cnterspersing-the cooking with dirty chores, (Booth
 

et al. 1980). ...
 

..] .. Indoor cooking fires are related to respiratory infection, while wood-" 
piles in indoor cooking areas were found to behabitats for the Chagas' vec

stor.
(Steven Ault pc 
1981) Accidents, especially burns, are associated
 

-Aswith are particularly hazardous for young children. On the
open fires that 

athearhand, cooking with bottled gas or
poerosene also creates potential 

health hazards,icluding noxious fumes that can be deadly, and the possibility 
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of fires and explosions. If cooking is to be done over an open fire, a well

protected and well ventilated space must be provided. If possible, the 

cooking area should be separated from other living space. 

Food should be stored and prepared in a sanitary environment. Storage 

must also be secure agains t rodents and other pests. Poisonous substances 

that are kept in the household must be 1naCUeSSibe to children. Such items 

as cooking utensils and kerosene, that could cause accidents, should be 

safely stored. 

E, Construction Materials: Roofin gl, Flooring, Screen' 

Thatched roofs and cracked mud walis provide - breeding site for the 

vector of Chagas' disease. (illi ]U q ) Thatclhed nofs are Also a fire 

hazard. Cresof, , .which is usMp Lo f i reproof and seal thatch , is poisonous 

There are examp les of cresote dripping onto food and causing serious illness. 

(:ony p.c. 191H1) Plastering mud walls and the use of modern roofing materials 

will reduce Chagas' disease and minimize fire hazards. On the other hand, 

te e are advantages to thatcled roofs whi ch are wel adapted to tropical 

climates, providing good insulation against heat in the summer and also a

q< iiQst cold, in ccutries where the temperature drops i n the winter. A pro

ject in Venezuela for the controel of Chagas' disease used tin roofs but 

raised them well above the Lops of the walls, thus creating a good breeze 

SK cool]d the houses more than those constructed with thatch. (Steven 

Au :IP.c. .l ) 

Durable floors were associated with the reduction of Ascaris in Costa 

P , (Poore t -a1 . 1965) Cement or other finished floors are more easily 

.,*)f. Itre o f ti h and dusL. than trad it. ional mud floors. They are generally 

dqociatiud .inLu uCledHer living hab its and a reduced I)revalence of tetanus 



and hookworm. One study found the number of bacteria suspended in the air 

in cement floor huts lower than in earth floor huts. However, the difference 

could have been due to factors other than the state nf the floor. (Ghip

pont 1971)
 

A finding from India shows that when the Government designed housing 

with concrete floors for the lower caste populaLion , certain unexpected 

results occurred. Because they were bar-.focted, the recipients ended up 

experiencing stress in their backs. (Cuny p.c. 1981) One possible way 

around this problem is. in localities whe 'edisease-carryin - insects enter 

the skin from the soil, to place plastic sheeting about one-half foot below 

the surface of a ud floor to prevent the entry of such insects. (Cuny p.c.
 

1981)
 

Screens in houses and outdoor privies are a protection against mosqui

toes, vectors of malaria and other diseases. U.S. studies found that a lack 

of screens correlated with malaria in the southern part of the country. 

(DallaValle 1973) 

An association has been found between health and some traditional and 

modern buildirg iaterials. Some plastics are less susceptible to contamination 

and dust, have low thermal conductivity, and good sound insulation. Soie 

additives to plastics are toxtic. (Goromosov 1968) ie study found brass 

handles on water closet doors t,(' carry fewer org1ariisins than other naterials. 

(WHO Libl. -154) Constructi on materials and )uilding design are both crucial 

ingredients irn hinuing lo(9ated in seismic activity zones. (PADCO 1981) 

Another important consi dera tion is the design of sol ar energy producing 

atrucures whici, because 9f hot surfaces, inust he safeLy-proofed. (Shaw p.c. 

19;1 )
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r. Hlome Gardens arid LivestLock Pai sip 

Nutritional deficiencies are frequently associated with urbanization 

and movi ng from tradi ti onal to new housi nq as peop] e are cut off from cus

tomary food sources. Poverty. i onorance, change of occupation, including 

new rol es for women, and lack of faci lities for producing food result in 

inadequate dieL. (WHO L ibl. ::-59) in Botswarna, siigniicartly hi gher rates 

of malnutrition were found among urban migrants than among comparable rural 

populations. (Stephens 1976) Several studies found that the family food
 

budqet suffers when rehousing is more expensive for residents. (Hinkle and 

Loring(1 1977; WHO Bibl. Q.48) 

A study of health and nutrition in the third world shows profound dif

ferenc.s in health and nutrition status between different income groups in 

urbarr centers. In squLatter settlements of third world cities, the preval

ence of most diseases is 50 higher than for the city as a whole. For 

example, in Madlras, the averagn death aeto from dysentery is three times 

lower than that ini the sqluatter areas. In klanil,, tuberculosis is ten times 

higher in sqgatter settlements than in tre city as a whole. (Basta 1977) 

Concerning nutrition, food energy intake in squatter settlements is 

often 5n-65 of the urban average, anemia two times more frequent, and 

vitamin A status one-third to one-half. The incidrnce of so-called 'third 

degree mrinutritioi' is three times greater for squatters than average 

urban ih abi tants. Perhaps evn more telling than the above picture is 

the infant mru'tality rate: for squatters it is as much as six times greater 

than the ci tv average. (Basta 19/7) 

oiMS for ho511 gardening and animal rearing can help to counter-

Air, r t iinno.rl d li' i l:rices by providing food to partici patin Families 

od d1o Lihe pussi l I ity of added incomnie if somrie of th oo( can be sold. 

http:iinno.rl
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Even a small plot, if specifically planned to meet the nutritional needs of
 

the area, can contribute siqjnificantly to family dietary requirements.
 

(Yang 1981) The p1lnning should include a local caloric staple (e.g. a 

cereal) and a legume toIsupply protein. (,ray p.c. 1981) Livestock, vital 

to supplying prot in, al sn supply manure for home gardening. (APIIA 1968; 

UN 1978) They are, however, disease carriers. A study in Guyana found
 

that animals kept in or near the house attracted malaria-carrying mosqui

toes. Other research in East Africa found that tick borne relapsing fever
 

was correlated uitli keeping cattle inside the house at night . (Stephen
 

Ault p.c. 981) Provision for livestock sheltero should minimize resident's
 

exrosure to disease.
 

Some exi:;ting activities demonstrate that home gardens can be highly 

productive. The Mennonite Central Committee has promoted them in refugee 

camps in Bangladesh, for example, where they have achieved 50 food self

sufficiency, (Cuny p.c. 1981;) While not very urhan in their distribution, 

these gardens serve as a good exampI e to urbani tes , wi Lh vegetabl es, cereals, 

and fruits growi ng on rooftops, in wi rdowboxe , and on vi nes. In some cases 

rooftop gardens serve the secondary function of helpin g break the lift in 

windstorms. Depending on the spatial and social contexts, gardens may take 

the form of 'home' , 'communal' or 'community' endeavors. 

Although water i s nece;sary for hoe gardening, research in Lesotho 

has shown that the success of home gardens was more related to communal 

attituides than to a piped water supply, hlerefore community educaLion, in 

addition to technical assistance and access to the necessary materials, in

cludini tools, is essential t. a home gardenin g project. (White et a]. 1972; 

Feache e t 1 1981)a I978 ; Yang 
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of Immediate SurroundingsG. Physical Planning 

Hany 	 studies have fournd a correlation between mental health and the over

a ttrac Li veness , the prov ision ofall lous i n(J envi nUmenL, wTpt.i aly general 

rse and privacy, and recrea iona facili
opportunities for 	sOci i Lerco1t 

196k; APHA 1963; WHO Di l. :DA:448) Provisions for vehicularties. (Goromosav 

and pedestrian circulation and area lighting are related to arci dents and 

personal safety. (APlIA 1965) Contours of the land can be used as a wind

block, influencing internmal household temperatures and stabilizing top 

soil whicl reduces windblown dust. (Shaw p.c. 1981) 

f houses las an impact on envi ronmental heal th conditionsSpaci rng 

which s~hou ld not be overlaoked. In te absenc o f water-borne sewage, 

there iiust be adequate space to build pit latrines and move them when they 

fill up. In warm humid clinmates, buildi ngs sihoild he weli spaced in order 

to reduce the opportunity for diseasu trarisulisor on. In colder climates, 

too, air movemoeiLt is desira ble . oi(wewvr, qenerali aLions in tlhis area 

must he treated gingerly, since the same struetLures may have competin g 

seasons. For example, adequately spaceduses in clinmates with cortraqtiin] 

houses in a cold season seLting ay be ill -adapted to the sumeilr season, inr 

hndi ard wird protective desig(s are morewhich close spacing, mutua 


A greater ari]',si s of buildin(I spacing and its relationship
appropriate. 


to health condi Lioni' needs to he carried out.
 

H. 	 General La id-i- Vlanni j
 

iust Le taken into consideration in siting a
Water-teiaLed eeiceria 

to storm a nd waste 	drainage are necessary tolousiiig (le1opmein. Adequ 


pools arid sull age tha provi do a breeding
avoi c the buildup A s tagirenan 


gr'ouid her' magoti t:n; < thet tr'ansmit ma laria and/or forms of fi lariasis.
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(International Institute for Environment and Development 1979) Therefore, 

the terrain of the land may have to be al tered, and/or sewers added. Hous

i ng must he loca ted a good dis tance rom u ist inq pools in which most mos

quitoes breed, and Vrom rivers Hear which tsetse flies and black flies, 

that carry trypanosomiasis and onchocerciasis respectively, breed. (Inter

national Iisltit te for Environment and bevelopment t979; WHO 1974; APHA 

1968; WHO 197?) Research in Egypt has shown that the preva1ence of schisto

miasis can be redued by siting residential areas away from canals in which 

the snails breed. (.tevun Ault p.c. 19.'I) 

is relatcd to cardiovas-Numiierous studies have shown that undue noise 

cular, hearing, rervous, and psychic disorders. (Goromosov 1968; WHO Bibl. 

P133; WHO TRS 1965) hwever, levis of noise tolerance are difficuIt to 

quantify. (WiHO Bibl. -'s 22, 106) Nonaetheles, lousin should be located 

so as to iinimize the amoount of noise to which inohabit ants are exposed, 

including road, industrial plant, and airport noise. (WHO Bibl. ::134; 

Goromosov 1968; WHO Bibl. ,181) 

Access to health care services has direct bearing on health status. 

Convenience to wor and to educational, cultural and commercial facilities, 

while not as directyiy related to health, are important to general well-being. 

(Goromosov 116K; WHO 19?) 

Planned refugee camps offer good case studies of she lter impact on 

health. Result s of studies show that properly laid out camps, organized from 

the outset. can reduce problems and, especially in high exposure, tropical 

environments , save lives. (Punly 107) Camps desiq nd to facilitate sani

Latio)r, )Or eAidIl all i rA,:Ll c'leisaidq incii leoe. 

A colopilri'i o cfo iii agua Nic rga following the earthaf t i;;,'; l.,; , ( a 1972 

quake show significant differences in their impart on health. One, an Inter
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Lect-Oxfam camp, was planned and organized in advance. while the second, 

under the U.S. Army, was simpl y set, up in a grid layout with rio prior plan

ninn or seuoncirn of t dpvvl pnnit. PFrovisions for group cooking, wash

ing(, arnd recreat i nal ac ivi Li Os worp made for communities living in the 

first camp, fire breaks were built throughout and drainage ditches planned. 

Sanitation was Provided by bore-hole la trires placed nearby and water was 

supplied daily by truck. 

in the first camp, no major health problems occurred, while in the 

army camps seve-ral outb reaks of various waterborne diseases and minor con

tagious disease arflicted the refugees. On the comrmrunity organization side 

of the con, the planned came was a model of harmony and industrious activity, 

while in the arry carp a high degree of disorganizat.ion set in. (Cuny 1977) 

V. PRIORITY LINLAGLS IN ImIP tOUSING-HEALTH IO.AIl 

This review of housing-health linkages through a literature search and 

discussions with a variety of specialists points to some fairly clear assoc

iations. Time ciearesl--exceptirig the area of accidents--ar'e Le categories 

of respiratory diseases* ard (iarrhea] and other infectious diseases. (WHO 

TRS 197d) 

A general ranking of environmental hrealth condit.ions (see Table ?) would 

undoubtedly place water and sanitation at the forefront. (Martin 1976) 

h-se conditions, as has been demonstrated, account for a broad range of 

hea ih e f fec ts, After water and sanittion, crowding shows a marked effect 

on o.nni. iable disease rrte ds well as on stress. The latter, of course, 

*ircluding bath infectia n and norr-infectious diseases. 



Table . 

PRIORITY OF GENERAL RFSIIP[LrIDAL LtNV ICI~fOILN] INPACT ON 
HLALtH AND ifS RELATION T PLANNI N, AND UFF.I ,NFUNCTIONS 

RanL 
Order 

Residential 
Lrnvi nnriertu 1 

.> 
(Effect on) 

uu .h 
Urnd ir 

q a 
Fuiict ion of) 

Planning/Design 
Lew?] 

WAIER lylphoid, Jholera Genera 1 Infrastruc
(supply and 
storage) 

tracilra, sL if 
infect une, qastro-

ture (Sour(e 
removal) 

-

enteric diT.eases Fit e P am 
Design (tif interior 
for water torrie) 

2 SANITATION Gastro-enteric General Iofrastru.
(Excreta disposal, 
bathirg) 

diseases ti (Fi, 
reo va 1) 

m -

Si to Plain iro 
Design ('gfirnterioe 
for bath i ilo/w., hi n() 

3 CROWDING 
(interior) 

Com!ionicahlo, in-
cludin, r )piratory, 

Dei in (adpited 
culturally accCord

disease".... is, inq t-) a tteris of 
nn Lo 1 ii a I LiS imu Ime) 

AIR POLLUTON irr iieaee SargSite (wlectir 
(s)e(.if i / oi s 'peci fic) Environrrintal Safety 

and Protection 

(y _icat HouS. StruLcture 5-9:) 

CN'CN1 Rt!{ f I(),CiMATER IALS Ai r/Soi /iWa ter Des i gn-a teri aIs 
vector diqeases Selection 

(! AlTY (IF 
STRU,C UR L 

Accidents Mafterial,. 'election 
Ma intenance and 
Imrrproveimnt Rep lace
ath i 1i t:y 

VENTILATION-
ENCLOSURE 

Air vector diseases, 
conmun i ch1e and 

Site P1,1iiiing 
Des i gn 

non- cOriiun i cabl e 

LIGHI UG, 
ENCL.O]SURE 

SPACE Al Iergie; Site P lanning 
Design 

SPAC IN(, OF-
SI WK 1 W1119 
( tx.e rna I ) 

Corirruni cable, 
tory diseases 

respi ra- Site Selection 
(space) 
Des ign 
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as well as mental health terms. Air pollution,is measured in physical 

is theespecially as a function of industrial activity, perhaps next in 

order of priori ty. 

Also, the followiug conditions of the house itself, in ranked order, 

are important in the housing-heal1h association: construction materials-

in that they harbor and encourage vectors of disease; house structure-

cause of accidents; ventilation and enclosure--becausesince it may be the 

these affect the degree of protection from excessive heat, damp, or cold; 

lighting, space, and degree of enclusupe--for these influence allergies 

caused by molds and dust; and, last, the spacing (agglomeration) of houses-

since that affects disease transmission as well as moisture and tempera

ture levels. 

The tabular presentation of this ranking and its relationship to 

is inresidential environment design and planning functions provided Table2. 

In the case of prorammed low-income housing, such as sites and ser

vices projects, the general infrastructure referred to inl Table2 usually 

includes a minimal level of provisions. Called 'basic provisions', these 

inclide water supplies, waste disposal, and access ways both for residents 

and public service authorities (fire, police, refuse collection). (World 

Barik 1974) Al though it is difficul to provide cost benefit measures of 

improved housing, incl uding the micro- andm acro-hone fi s oif inmproved phy

sical health and nutrition, (e.g., Burns 1966) many low-incone programs (AID, 

UN, World Bank, etc. ) have established comparable 'minimal' s andards of 

suevices. These are by no means abstluie, sinc&U unriform s tandards are al

mo-t imrpoqsil Le to,.uti e. given differeroeq i IHcal conditions, income 

levels, .an(d nusFmrs that aY ot botm the demrrand for the services and the cost 

of supplying ther. (World Bank 1974, Mason 19/9, 1981) 
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abl e 3 

PLANNING/DESIGN CRITERIA AND THEIR STRENGTH OF ASSOCIATION 
WITH SPECIFIC DISEASES AND 

Streqgt Physi.cal P_Iannin j/Dsj_i go Ci tori aspc 

Hi gh Adexpate supply of water 

Sanitary excreta disposal 

(I) 	 Safe water supply 


Bathing and washing facilities 


Appropriate density of habitation 

Control of ,irbanization 

Control of air po llutioni 

Ull V nti 1eLi on of houSeS,edi 
High (in which there is smoke 

from indoor f ires) 

Coni 

Siting 
(II) breedin 

s tagnntr 

Control 

(r; house dust 

or mtwinq away from vector 
,i ,s (including 

I. wa ELp 

,ifopenl fires, protection of 

kerosene or bottl1ed gas 

Finished floors 

Screening 

Control of use of thatch materialiMedi uIM 

Rehabil i ta tLd hous i ng 

Conrol of heatL inside the 
(III) 	 shelter 


Ade iat.L ftoo s1 o ra qe 


hee .Ucl InLion 


ILLNESSES 

f fI isease or llniess Affec ted 

Trachoma, skin infections, gastro
enteric diseases 

Gastro-eNteric infections, including 
intesLi nal parasites 

Typhoid, cholera 

Schistosomiasis, trachoma, gastro
enteric and i diseases 

,espiraEoy diseases, including 
tuberculosis. reuatic heart disease 

Nutri ti onal ,I:I i 

Acute ared chronic respiratory 
diseases, respiratory mal i gnancies 

Acute and chronic respiratory
 
diseases
 

As thma 

Malaria, schistosomiasis, filariasis, 
trypanosoniasis 

Burns 

Hookworms 

Malaria 

Cha gas diseas e
 

Pscholo i cal status
 

Ihe hodly's theriloregulatory
 
nil(an i qlu
 

NuLri tio aI '. ta t.rs
 

Gas Lro-en teri c inftecti ons
 



: :and 

Sand electricity and street lighting coimprise on about oftoa 

The prosisinon of water upply, svanitation, roads stori drai na
 

average 50%,1 

'
 .low-incoie housing project costs. (Shah 1980) Hwever high that percentage 

might b~e or appear to be, there is a great opportunity for significantly 

iaffecting health conditions by three of these services (water,.,sanitation, 

Igdrainage) and thus they can be justified in cost-effective terms, 

K Table 3 pres.ents a more specific ranking of the housing-health associ

ations than Table 2. The residential planning and d~sign interventions ar 

presented in terms of their positive role in affecting health. Health con
____ ..... 	 ___'2 ____ __...._ 	 . ___ 

'ditions are presented according to disease and illnesses affected by the' 


.specific planning and design interventions. 


VI. 	 HOUSING-HEALTH PRIORITIES IN THE CONTEXT OF THE AID HOUSING GUARANTY 
PROGRAM 

The AID Housing Guaranty (HG) Program has clearly addre.sed the housing

health linkage in its numerous sites and services and squatter upgrading 

projects around the world. That Program has positively affected the health 

conditions of well over a half million people. This result has been achieved 

through the inclusion in its projects of the 'basic provisions' package re

ferred tu earlier, These services are now a standard part of the HG program.*
 

Table 4 depicts the housing-health linkage in relation to the HG program. 

The planning/des'ign criteria are defined as 'interventions' because they have 

been introduced programatically to the HG Program. For the associated h dlth 

condition addressed by the intervention, the reader is referred to Table 3. 

As this table suggests, the HG Program has addressed most of the hous-ing

health associations. That is especially the case for the sites and ser,'ices
 

projects, for which site planning, certain public services, minimal house 

7T1iG Program is a- financial package used in a variety of ways by different 
government borrowers to support low-income shelter; basic planning and design 
standards are usually included in HG-sponsored projects. 
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PLAN~NING AN~D DESrIGN INTER' ENT IONS FOR HE[ALTH INTHE CONTEXT
 
OF THE A'ID HOUSING GUARANTY PROGRAM*
 

iPlanning and Status~inlousing Guaranty Program 
StrengtF Design Interventions PRESENT ABSENT NEED.TESTJNG 

Adequate Supply Of . ~ .. , 

~~ p water .* 

Sanitary excreta
 
disposal
 

HIGH Safe water supply 

Bathing andV 
washing facilities 

Appropriate density NO EFFECTIVE CONTROL OF THIS FACTOR
 
of habitation 

Control of urbanization gardens for.IHome 

..
(inrelation to nutrition) Sites & Services and
 

Control of pollution ~ lgaigPoet 

Ventilation of houses 

HEDIUM HIGH Control of house dust 

*Siting of housing away
*from vector breeding areas 

*The HG Program is comprised pre-a'minantly of sites and services projects, on the 
one hand, and squatter upgrading projects, on the other. 

*Because new, core-type houses are not systemiatically introduced in squatter up
grading projects, design criteria affecting health are difficult to influence. 

***Squatter~ upgrading does not affect site location and therefore cannot control 
proximity to vector breeding areas; such areas, if present, however, can be 
controlled *for health purposes. 



.... NEED TESTINSt"-'n Desig rvefintriornsInteontro 


44444444.44.4ng4'C~4.Tal 4 Cantddos
4~~~~Rhb 

'MControlof operfires V-MD I . 

4. 
.44'. * "" , ,. 

44- . 

H : IAdFnedt floodrstoae .. 
HIGH Fniedt flood r age' 

Refusero cof uetof 

****Screening is very difficult tocontrol in behavioral terms and equally 
. dificult to maintain. 

to technical assistance in the house construction ti y .adesignsi n addition 

!III..,.,Iare. provided. For squaltter ~upgrading, aL minimal" deg r e e  of site planning is : i. : ii<j 

!iiii;introduced through the reducti~on of hlighi densi'tiesi the provision of basic :in-""Lii'i: / 

frs~tutre and serivice,; home improvement loans for recipients. In general',: _ , I 

howe i:ver, control on either site planning or design criteria in<::i ' ':i . ) ,, l]ess is exerted 

' 


i; ;ani.il;"upgr~adingproject. i Thus , the eff ?ct ion the hlousing-heaith association is !iii71 

thatcbly stes services projects..* ..hquatterupgradig than for and 

e 
]:7 pr'ojects 


i!" 7 their impact oin could be equal to tnat of sit;es and -:

.,SinEew sqTua tter Llgriing may receive <a high standard of seri~vc in- ,: 

fr~astructure, lealth 
services projects.
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.:.. healt ca e. services as i s' oi healt ca p igns.any of.t i;!! !i ;:i~s c cli 


intevenionsi'that rlttohuig desiign: an cntuion are vr df 

i:i:f i cuit t'ho, contrl, :a~s' thyat-e affce by culure andbehavior oi- ex
a te shap anduse of th ho i anad i ad t it, 

.: ; - . taining. " . -" ""aThuse
-i ae uiatly in tilea hands of the pan. thprovasion of.a 

ati- c - , 

in Table partinofrtherass iteenions refreet4,freape ar tresdesntaaaMany ofghShloethOccupant willare ericesi,use it frtaisuchdascinc orfealths Ampaignsnottto;4 say<,stegh-hw .. 

.. :...ver. tha it wil no e e s r l e u e in an appropriate manner.: .That::::/::!':.::;:: 

::::: is very much a question of custom, personal sanitary habits and,-by way of::":i . n.intervention, training 

Most of the interventions that have a greater. correlationwith healt h 

interventions. Whileliteis nothhesuggested to design criteria dis-Va a 

fcussed earlier are not important, they ae clearly less influentialin the 

: ,:::' t an labelled as , Furthermore,: I .::;: :: 
andue, hareless mad t :it, < .a 

.housi ng -hea lth. as soci a t io .those 'plann ing.:'. 
amdiscusse ape they amenableto control.a io
da inervenptin trig. Eiec a hw httecoe h oreo 

While on one in teventi on from Table 4 has been selected as requi ing 

tesing, tie howie garden concept, some ofthe other design and planning features 

ar :,!{ :.,*asocaton::'.,''.:.. . cite in Table. 4 ,- exaple are plin .":gi rather7 than des::2ign ,:
:':.:": :.:necessi tate, further comment:::. : ... :. .i : . _ : , :.:.. :: 

th at wlaoter suppy: Given theargument fo increasing th e quantity 

i water, phvi oin r*oved p to ibed 5-20 lihbsnby 

aever, 

accessutm the presc 

S...w o terv eingreaterti that hva ctkbe.usedlt to almaxio (up 

mum) nd the greater ntie pobabiit of higher. fAquen thof ehg stength 



hand washing). Moreover, there is a possibility of maintaining-the purity level 

,of the water if it is used directly from the source. While the cost of indivi

dual standpipes or house connections is prohibitive for nany developing countries' 

urban: poor, the provision of greater access to water should continue as a goal 

of the HG program, especially given the critical role of water in the health 

of people.
 

2. Sanitary excreta disposal: One of the most important features of any 

excreta d'Isposal system, assuming that technically appropriate and cost

effective solutions are available to a given population, is the role of 

training in the maintenance as well as the personal hygienic habits of its 

users. 

3. Bathing and washing facilities: While not usually provided in HG pro

jects, clothes washing, utensil washing, convenient hand washing and bathing 

facilities might be considered for possible introduction. Clothes washing
 

facilities and perhaps shower blocks could be introduced on a communal basis, 

so long as these are socially acceptable. A private bathing area in the house 

also might be considered. Important is the need to train in hand washing and 

the use of soap, especially in connection with food preparation. A specifi

cally designed space for a water container, soap, and water disposal might 

favorably influence the adoption of hygienic habits. 

4. Ventilation of house/Control of dust, temperature, and open fires: 

These depend on both the orientation and design of the structure. Particular 

attention must be paid to existing cooking and heating practices so as to 

account for them in the house design or, accordingly, to provide for training
 

in new practices.
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5. Screens: As ithas been shown that a lack of screening correlates with
 

higher rates of malaria in endemiic areas, it is suggested that, in such areas,
 

screens-be offered as an option in the package of materials available to
 

sites and services and even upgrading project beneficiaries, The availabi

lity of screening should be accompanied by education in the value of its use.
 

6. Adequate food storage: Consideration should be given to incorporating
 

into shelter design a means of protecting stored food from rodents and of
 

keepinq prepared food free of contamination.
 

VII. 	 A RECOMMENDED STRATEGY FOR EVALUATING THE HOUSING-HEALTH RELATIONSHIP AID 
HOUSING GUTTARTY PTJCTS 

This report is essentially in agreement with the point of view cited in
 

the intreduction of the paper, that enough is known about the effects of
 

basic features of housing programs on health to justify action without
 

further research. Therefore, expensive, original studies of the housing

health relationship are not recommended. However, as improved health status
 

is intrinsically one of the major objectives of the program, it isbelieved
 

that an assessment of health outcomes should be integrated into HG evalu

ations, The assessments should seek to recommend adjustments in existing
 

or planned projects that would increase health benefits, as well as pro

vide evidence of success which reinforces the current HG approach.
 

Measuring health status is usually an expensive process which diverts
 

resources from other aspects of evaluation. It is recommended, therefore, 


that a Few indicators of health changes be selected which provide reliable
 

information but can be measured inexpensively with reasonable accuracy.
 

Each evaluation wilH have to utilize indicators that are consonant with
 

-4:"
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the design of the individual project. Indicators for which there is,already
 

evidence of a causal relationship with housing should be used because 

of the difficulties of disaggregating housing and other socio-economic varia

bles. 

FTollowing are a few illustrative examples* of measures which could be 

integrated in HG evaluations. The measures suggested, while they are re

latively simple, still require significant resources. In order to ensure a 

degree of validitytysamlng be used. Further

'~strong 

more, the monitoring and review of the iethodology and results should be done 

by medical and public health specialists. 

The role of the beneficary in the assessment fo a HG project for its 

housing-health linkages is a key to the overall success. The beneficiaries of
 

a project being studied must feel confident that the sole aim of the research
 

is to find ways of improving their health conditions. To the extent possible,
 

local staff should be used in the research and local health authorities
 

involved. So-called "participant research" (WHO TRS 544 1974) by the project
 

beneficiaries can be an invaluable tool in gathering data, but especially
 

where the data are of a simple nature. For example, if a water quantity 

measurement were to be made, in connection with the incidence of gastro-enteric
 

disease, residents could be trained to report numbers of trips per day to
 

the shared standpipe, amounts of water carried, and different uses of the 

water. Spot checks on a sample of participants would have to be made to ver,

fy counts. Obvious care must be taken in such research, in order to eliminate 

as much bias .and other error as possible. 

*See'pp. -4-45in each of the examniles, details such as controls for inter

vening factors, sample size, etc. are not provided since these are intended
 
to be illustrative.
 



EXAMPLE I
 

O.j tive: To determine the effect of a housing scheme on the reduction of
 

diarrhea among the I to 5 population.
 

Poppjati ons - . r. wil-I bewhfiro srpIy es drawn :
 

1) the populatio n pri or to rehoising
 

2) the same population at least two years after being rehoused.
 

A1lternati ve 

(1) the group that has been living for a minimun of two years in the new
 

housing scheme
 

(2) a coMpardhle population living in substandard housing similar to that 

from which the rehoused popul ation had moved.'' 

TarLget Grou_: 
Children I to 5 years of age. (This group has the highest pathology.)
 

Measurement: Height for weight. (Proxy indicator of diarrhea.)
 

Siource: Field Study 

Control].edndicator: Family income. (Proxy indicator for nutrition.) 

JIustifi cat]o : Diarrhea among the 1 to 5 year old population is a sensitive
 

indicator of heal th status. Height for weight is a prac tical measure, relatively 

easy to obtain in the field with reasonable accuracy. (Recall, an alternative 

approach, is not sufficiently reliable. Stool sampling is technically more 

complex and significantly more expensive.) 

'As the rehoused population is a self-selected group, the colparison population
 
may differ ir rotivation and life-style. (Associacion Demorgrafica Salvadorena
 
1979)
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~VEXAMPLE II
 

Objective: To determine the effect of sanitary facilities and finished floors
 

on the reduction of hookworm.
 

Populations from which samples will be drawi:
 

Il(1) a group that has access to privies and/or finished floors
 

(2)a comparable group without access to privies and/or finished floors
 

:Measurement: Hemoglobin counts 


Source: Field Study
 

Controlled Indicators: wearing of shoes (determiined by observation and inquiry)
 

.3v, 33"= , . ;""'3 3. ' ,' , ' ' " : R 3' "" 3 3: -',3 .
 

EXAMPLE III
 

Objective: To determine the effect of screening on the reduction of malaria.
 

Populations fromi which samples will. be drawn: 

(1)a group living inscreened housing
 

(2)a comparable group living in an area with comparable malarial prevalence
 

but not having screened housing
 

Target Group: Under 5 year old population
 

Measurement: Hemoglobin counts
 

Source: Field Study
 

Controlled indicators: Malarial prophylaxis
 



EXAMPLE *JV 

Objective: To determine the effect of protecting cooking and warming facilities
 

on the reduction of accidents.
 

Populations from which samples will be drawn: 

(1)a group living in housing with protected cooking and/or warming fires 

or alternative cooking and warming facilities 

j (2La comparable grou)p using open fires 

Target Group: Under 2 year old population 

Measurement: Burns
 

Source: Health center statistics and/or observation and inquiry
 

Controlled indicators: none 

21 " • " ... .
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F;ArPLL V 

OhjecLive: To determine the effect of washing and bithing facilities on the 

reduction of schisLosomiasis (iniendemic areas). 

PopulaLions from iclisamles he,r1 bh drawn: 

(1) 	 a group that has access to washing and baihing faci liies in or near 

the home 

Q) 	a coiparable group that continues to be depiendent upon snail infested 

waLer For washing and bathing 

.I F Five to year old chi ldrenro 14 

NrYa sremenL: Egg counts 

Source: Field Study 

MAP LE VI 

hbjectiye: To determine the effect of improved access to an adequate supply 

of water on the reduction of skin infections 

Popu I a t i on f.rom A i ch sp1 es w . hle drawn: 

() a group living within a desiginat.ed distance from standpipes, or having 

riinninigi wat.i' ins ide IHie hou!;i 

() a c)mpad)leejiol)p wi thou, coiparab le access to runni ng water 

Vi'.rjei i.ill: Chi Idren under 5 years of age 

thyermeWent: Skin infecLions - physical observation 

,iourve: Field St:udy 

, 1tl1l,, inidicators: None 

http:desiginat.ed


ON-SIFLE INSPECTION AND SAMPLE INTERVIEWS TO ACCOMPANY FIELD STUDIES 

All field studies should be accompanied by on-site inspection and sample inter

vi ews with the purpose of: 

I. Determinigr the satisfaction of residents. Satisfaction is a reasornab]le 

proxy indicator of the effects of the housing scheme on the psychological well

hoing, or mental heal L , of residents. 

. Determining the degree to which health-related design features are being 

appropriately maintained and used (e.g. the cleanliness of finished floors, 

pri vies, and water storage containers, the qwan t i ty and purpose of water used 

1 the household, the ventilation of indoor smoke and fumes, etc.) 

3. Identifying customs that either lend themselves to improved health or 

[hat need to be modified through education in order to achieve health-related 

h ne fi ts. 

4. identifying practices that can be associated with people moving into 

new housiig that have health-related benefits (e.g. higher standards of clean

li ess, shoe-wearing, use of clotheslines, etc.) 
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Taken one step, further, thle participatory approaIch can be used to or

ganize beneficiaries into health committees for both research and work groups 

that would carry out neighborhood imprJvements. An example of the latter 

comes from south-central Cameroon (Isely et.al. 1977), where the participatory 

approach was used effectiveiv to organize village health coniittees which 

worked on latrine construction and w&ter source protection, among other acti

vities. While the rural-urban difference is noted, there is no convincing
 

reason which would preclude work groups in urban projects from contributing to
 

simfilar health-related efforts.
 

Tile community development function, though often overlooked in sites and
 

services and squatter upgrading projects, is vital to overall 'development'
 

success. At the same time, its impact on project success is often difficult to 

measure (Goodson pc. 1981). What is usually felt is its absence, after some

A'thing has gone wrong and all of the technical questions have been satisfactorily 

answered.
 

VIII. AN ILLUSTRATIVE CASE OF AN INNOVATIVE INTERVENTION: THE HOME GARDEN 

There is a consensus regarding the importance of good nutrition to the 

maintenance of good health and, based on the literature search and consultations 

with specialists, nutritional deficiency was ranked very high on the scale of 

housing-health associations. Nutritional deficiency is part of a large com

plex of factors tied to the quickening pace of urbanization in the developing 

countries and to the increasing prevalence of disease (Golladay 1980), 

http:4""4'.7.74
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The need to buy food is cited as one of the more important factors re

sponsible for high rates of disease and mortality among the urban poor. 

(CIUL 198I) That need could effectively he reduced through the introduction 

of home gardening schemes. It is hypothesized that even a small gIround space 

or roof space, window boxes or trellises--can enhance the rospect for re

duciIng dependency of the urban poor o, ,ie cash food market. When it is 

considered that a carefully planned primary health care system can be operated 

at a cost: as low as from S1 to $10 annually per person (CIUI 1981), the savings 

on food purchases would be significant. te value of increased nutritional 

intake for individual health, and also lprtduttivi ty, woutld1 also fe imriportant 

it is r'ecomImulenied that the in troduction of an experimental gardening coml

ponent be introduced first into sites and services projects and then, if suc

cessful, into squatter upgrading projects. The limitations on land are usually 

even more severe in squatter areas and therefore the planning and organization 

that much more difficult. Moreove, th, necessary technological and material 

support ire closely pra I lois sites and sovi ..ces progra ,rrh-r ti nnuts and there

fore would be muore eff iciently integrated. fowever, th. need for a home gar

deninrg program is great, perhaps even greater, among yesidents in squatter 

settlements. Therefore, suo5sequent testing of home gardening in squatter up

grading] projects is aihigh prioriLy. 

A. Prelii nary Ciii dli fior rie Ga rcing ComponentHom 

Foll owing are some very prel iminnary gui dl i nes for planning an experimen-

La l home ,rdenii rtit tuulpulnelNt0 for" HG projects. 

1. ..A: The goal of a ho garden scheme in a Hl project would be to im

prove the nutrit itonal sta tus oF project residents. 
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loo producid in the home (iardens would either he(cOnSumIii(ld or sold. 

Ltlher2i' w07y, th l d woul(Id pro\id an econlmic SUpIlement to the producer which 

would eniable(p2 )i inc2rease foodut]ipa,i Lt.o thei r cosliumpii)tion.
 

Organi:,I Li oua I Upt ions
 

(a) h(mle f]ii'(ri 1s i thi n i ndi vi dt1 plot s
 

AMdvlutiy(2: I. i'y.lcmIii fori'roduct ion clear and
hie hi 1ity ,oul d be the 

,fit A1 prou uction would be reaped directly by those resnonsibl... The garden 

,.-PUld ho nOOVU'i(lit"l'.aC'-d for the workers. lousehold organiic waste couldly 

kisivd f'o enri ch Lhe so1il
 

D)isodvan _LO : Thorp is a Lenden(y fOr open 1n ld on a compound to be
 

(-ormhuildinqo (odd i una 1 housin nitirlq (whi ch is likely to he mnore pro-


Mohftl than the iuso of ti at land for qardei-inq ). Water may W, he lpi c into 

Lti cu.iiour id, resouIting in considerabl1(e inconvenience. Fechnical support would 

h . efficiient.loss 

(hb) Individua1 gardens in a comiuna1 area 

AdvanLtaqs A comnlu gardlering area coiul(I he preserved for gardening in 

ii Ly and wouId 0reen space wit:hin The plots couldensur the project. 

A eficiently sqervicod with wa L' anid other inputs (such as )rOtection from 

o I). piinii t. develoIp if the plots were,nim l A .O i .],1rit migg coitiguous, leading 

to :,h iniii of iiuiplei a idt(chniqu s.Leit 


D)is ,dvan " inicentives wane due to
itqir:] In(ividual family mihgqht inconvenience, 

the ncessit.,, to pa/ montLih.l ren als, etc. The area milght be subjecL to abuse 

(0' vaidalin. 

"c) comniial Plots-, 

Aulvoni La.q: Fhere would be econoiimies of scale. A community project might 

[bc, i (jou(dn t, imul us to thior k i ids of OliiiU ii LyLn deve] opimen L efforts. 
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Di sadvkinLages : It might be difficult to organize and sustain clear 

responsibilities for production and maintenance. There might be less incen-

Live Foy part icipation. 

3. FProqrjciii itsI [..l 

(a) Technical assistance: Some guidance should he provided, at least during 

the initial stag of the project , on soil preparation, fertilizers. "crop" 

selection, cul LivaLion, storag(e, ,and,where appropriate, markeLing, etc. The 

t;ib le
 techn ical assis.tancu should, if ios , be provided by a trai ned local 

pe rson, prefierably d p Oject resident. 

(b) Tools, seecs, fertilizer etc: These items should be provided at 

cost, preferably through the same mechanisms as building materials and other 

similar project iinput;.
 

(c) W ter: Water must be available in adequate quantities. 

4. Eval ua ti on1 

A! thougl the goa 1 of the home garden program is nutritional iniprovenmen", 

chinqes in nuLtritinral stat us are niFficult to measure and more difficult to 

attribute tM a single' cause. Improvement inr economi tatus, a program ob

,]tolive , is also hard to measure and at.Ltrifute. Theref -e", it is recommiended 

tha t food prOduLction be L)-(J50 as tie iiea.sure ofpprojct achiovent 

Lealu Lion should cdn(JtOLiilue for at 1ee three years to unsure that changes 

in attitLudes arid p actices are studied after the initial impetus of progran 

effort has subsicled. 

F). Issues-

While there is considerable: evidence of poor nutrition among the urban 

poor inidoveloping countries and rei unable asqrirance tLIA d surcusFul home 
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garienin program would improve their nutritiunal status, home gardening has 

not been systematical iy tested as a component of HG projects. The introduction 

of a home glardening] program would have to be assessed in terms of its social and 

cultural acceptability/. Cnommnity interest a id partici pation in the planning 

would be a mardatory prereguisite. Oither considerations include: environmental 

soundniess (e.g. is threw potential for cultivation given lthe soil and the cli 

mate?); economic viability (e.g. will be the benefits, includinq improved 

health resulting in increased labor productivity, .justify the costs?); land avail

ability aid cost (e.g. can the comnrity a fford to reserve valuable urbr n land?); 

and crop choice (e.gp. to what extent can the pro C:L encourage the production 

of cereals and veetbles that would hel p to caiu;ensate for caloric and pro

tein deficiencies in the local diet?). 

iraining, production problems, and marketinq constraints would have to
 

be examined in the planning stape of a home gard ening scheiie. (see Colfer 1981)
 

Que~iorrs shoulc be asked sucih is who will make ar d keep the gardens? Will
 

hine ga rdeniing fi t the work patt ,rn of a pgiven comiuiiitrri ty? ow wi l l such iters
 

as tool<s, pesticides, and fertilizers be paid for? Is there a market for sur

plus produce and, if so, how iruch siou.ld be lroduced? These and other questions 

like their should be answered at the planniig stages of a HG project for whichl 

a home garden scheme seens alpprolpriate. 

IX. COnCLUSION 

While not explicitly designed as a programmatic evaluation of the health
 

effects of the AID Iousing Guaranty Proprari, this study has established the 

r'iriwon'k for Hmni tori iig these effect. the (Office of !Houini, in ::ooperation 

with the Office of lalth (if AID, can ise the health-mousinqrigr lat:iionshi ps cited 

in this report as a checklist for evalua cing on-goirig HlG projects. This col la
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boration should also help to that new
ensure projects incorporate planning and 

design features that are identified with imp roved health status. 

The study or the ihnusinq-theal th rlatiolish ip i n general terms, and speci

fically in the context of Lhe AIlD iHlL:;irng (doranty Program, has underscored 

the complexity of that relationsh i p, It has also shown that in the absence of
 

other imfpruvements in the soc io-economic status of residents, housing by 

itself may not signi ficanLly affect heal L staLtus . Conversely, without 

improved shelter, ''"good" health canno tbe achiieved. 

An imporlan t pi&i eme'g ing freM anO lysi concerns Lr, degreetOhis C of 

advaniceient' of the slo 1Ler ruqw concept terms or effect healtht in its on 

status. The concept, as pronmoted by the Iousing Kwarant, ''ogram (and other 

international agencies), aad realized in the itplletentati.. Kf its shelter 

projects, has quite adequately dealt with the objective of providing ietter 

life conditions, which result in health improvetients. What has not been so 

heavily stressed in this report is the fact that i L i in spheres othur thari 

housing that there has been a lag--many of the developing countries simply 

have not kept up the earlier iiace in control ling disease. 

Several reasons exist as to why these countries haye not kept up with 

earlier advances. (e~g. Golladay First, the in1980) success m tonLrollin
 

pa'asit ic diseases, using insecticides, has declined because of program break

downs. Secondly, economiic developments, arid the quicleniing pace of urbani

zation in the develolpi ,:ountries, have only served to coi pound the existing 

threat of disease. Thirdly, in recent tines health care services have not 

adequately promoted disease prevention strategies. Lastly, it is estimated 

htat in rmtitany! devloping coudintries, as much as 90 of the urban and rural poor 

have rio access Wu Itodern hiealth services. 
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The final point concerns the involvement of health professionals in 

the lousinq GLuaranty Proqraw. The authors recommend that in bothI the planning 

anld 11011 tori ng/assessment stages, sys ema tic consul ta ti ons shoiul d be held 

with public health officials in the host country. Their assisLance should be 

elicited and lprogranhmed into the process for purposes of ensuring that, mini

ally,each of the ny011 q criteria li 10(,d 2 is irnludehd inp i v/d sit 

projc tLat the initial design stage. Furtheriore , dis5(ussions on how to im

pvve oil the mliimimal s taidards aid test improvements should be conducted. 

Ini order to enhance the possibhility of achieving over-imuproved silelter 

for lual Li in the above context, the collab:oraltion nf AID's Office of lealth 

(Oii) is suggested. lire health specialist a ttache d to a missioll, if that posiLion 

contribute towards the coordinatio n of the (:0oi]1t!ratLive effort
K present, could 

of hoisinog and heal th officials both in AID and the host country. It might 

even he efficacious, though perhaps tool ambiLious, if an Office of Heal th 

public health Specialist participate in uaranity papercould Housinq GCI project 

y such parLici-I rit iaLiolns--as a general principl0. Without a reso rvaLtin;, 

phase outpti, i is re'CoImmlen.iidO( at the housi iig-hea 1 L lll(Oli ti' rp/asOPSSlnl 

ined arlier'. 

set the InLernational trinkingLastly, in lighlt of the goals forth for 

WaLer Supply and SiLatioi Decade and, given the critical role of water and 

sanitLation in the housing-healLh relat ionshitp, it is advocat Led that the preOot 

the rotlai iohiap be maintai ned. Collalorathion behiigh level of ir1tiere; t in 

He in p l iousi ngce- of Hotlsi ig and ialtLii iq and oniioli tori optw(eii the All) 'fti 

bone-
W rantil) pio.oect.s, wi I I ersire that a,imum benie fi ts w i II acc'ue to thefly 

i V: is romheal hti-rl ated feaLures o f HGt project;s 
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