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I INTROUUCTIQN -- 
Before & ~ C U S S ~ ~  t he  s p e c l f ~ c  aspect of tb role  of envlronrnental 

sanltatlon m tk sprcad af comnunlcabie eye dlseases and trachoma, f l r s t  

of a i i  xt mzy be useful t o  review some baslc concept reiated wxth t h l s  

problem and t o  descrzbe t h e l r  content and the l r  xmphcatlon. 

Epidemiology in ~ t s  broad sense means "tkt f i e l d  of medical'science 

whlch 1s corrcerned wlth t h e  rou t~onshxp  of the varlous factors and 

conditions whlch detemme t h e  frequencies and dlstributlons of an 

z n f a c t l o ~  process, a dlsease or a physioioglcai s t a te  XI human cownunltyn 

(Maxcy) . Dlsease ~s not a simpie ba t t l e  between man and the causatxve 

agent l n  whlch envlronment plays no role. On the contrary, environnent 

plays an actlve part i n  t h s  battle. There are unportant factors which 

derxvo from the ennronment of man, t he  interaction between man and h l s  

envlronrnent affects ,  adversely or not, or even promotes, hxs contvluous 

struggle towards better health, 

The two ways to  control tk adverse effects of the envlronment are: 

a) t o  adapt man to  h s  envlronment, or  

b) to adapt the envlronmnt to man. 

The second route 1s thc f ie ld  of envlronmentai sanltatlon whzch does not 

stop a t  tk sunpie contmi of adverse effects, but goes further i n  the 

posxtive actlon of promoting heaith. 

In the F l r s t  Report of t h e  Mi0 Exp r t  Committee on Xnv~ronmental 

S?~11tatzion, the term uenvlronmentai s znltatlontf has been defmed as 
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"the c o d r o i  of aiS. those factors m mar s  p.?yslcal environment whlch 

exerclse or  may exerclse a deleterious efl'ect on hls physlcal development, 

health and survlvain . In particular, lt refers  t o  the control of: 

1. Methods for the  bsposai of excreta sewage and commuruty wastes 

t o  ensure t k y  are adequate an8 safe; 

2. Water supphes, to ensure tha t  they are pure and whoissome; 

3. Kousmg, to  ensure that ~t 1s of a character l lke ly  t o  

a) provlde as few opporturutles as posslbie for the &re& 

trsnsmlssmn of bsease,  especialiy respiratory mfectlons, and 

b) encourage heaithy hablts m the occupants; 

4.  k l k  and o%her food srupplles, to  ensure t h a t  they are  safe 

(the questlon of the l r  nutrltxve quallty belng excluded from consxderation); 

5 .  Personal hablts of cleanbness, especlally m relat ion t o  bsease;  

6. Arthropod, rodent, mollusc, or other aiternatlve hosts of human 

hsease;  

7. Atnospherlc corxhtlons, t o  ensure tha t  the external atmosphere 

~s f ree  fram deleterious e l a n t s  and tha t  the xrrterml conhtzons of 

workshops, houses, etc., are sultabie for the occupations undertaken m 

them; 

8. Factories, workshops, dwelimgs, s treets ,  and the general en- 

vxronment, t o  ensure freedom from rxsk t o  heaith, wkther  mechanical, 

chermcal or b~o lgg lca l  and t o  provide the best warkmf; and livlng 

cond~tlons. 

Further, I n  the same report, the Cormnittee d-lscussed the different 

drseases wh~ch a r e  pxmar~ly due t o  -lack of these provlslons. In  the 

mfechons commonly acqulred by surf ace contarmnatlon, specla1 mentlon 

1s made of trachoma and opht.haYmm, among others, wbch are particularly 

associated with certain hoaing condltlons, overcraudmg and lack of 

publlc appreciation of sanltatlon. 

11 ENVWO~WTAL SILIIITATIOR vasus TRACHOMA 
AM) OTHER c~~"UNICIIBL%' EYE DISEASES 

That the background of emronmentai s a n l t a t ~ o n  has an important 

ef fec t  on trachoma has beel recogmzed and th l s  dxsease reaches a high 



EN/Trach. Conf . /22 
Paw 3 

epldemicity where conbtlons m envirornentai sanitation are extremely 

poor and widespread. Thzs was v ~ v i d l y  shown by ~ t s  spread In different 

places of Europe n t h  the return of the Napoleonc troops from the 

k d d l e  East. A t  that  time there was no special treatment t o  f ight  the 

lnvaslon of the  dlsease, and ~t was the gradual improvement of standards 

of 1ivb-g that  was malniy responslb~e fo r  the near &sappearance of 

trachoma in that  part of the world durlng the begnung  of this century. 

A slmllar emerlence has been pointed out by -ell-Lyons. Before 

the Second World liar, trachoma m Yugoslavia was rare; ~t was en- 

countered oniy In iunlted areas. But U f e r e n t  condltlons experienced 

durug the war and mediately af ter  m t  were the cause of a rapid 

Increase of cases. h t  were these new con&txons whlch caused t h i s  

outburst? The mwenent of the people from one piace t o  another brought 

heaithy people into contact wlth Infected ones and the effect of t b s  

contact was increased by overcrawdmg due t o  the destruction of houses, 

and by unsarutary condltlons resultmng from the emergency situation. 

The Yugoslav Government undertook a series of measures to  control 

the dlsease, directedtowards systematic case flndlng, the supervision 

of lnfected persons, t he  segregation of trachomatow people i n  special 

classes, b a l t h  education and treatment of cases in s p e u f l c  anti-  

trachoma institutions as much as possib-k. But, as Maxneli-Lyons 

stressed: 

"Probably the  most slgnlflcant factor m the iong-term 

control of the disease w1iL be the  gradual return t o  

previous standards of 11-g and hyglenen. 

The same f i r d u g s  r s g a r b q  the  mportance of the environment have 

been found repeatediy m the different countries of the world where 

trachoma i s  a publxc heaith probiem. The picture becomes more com- 

pucated when trachoma 1s superunposed by bacterial mnfections, pro- 

ducing epidermcs of conjunctlvltis. There, an addltionai environmental 

factor u present whlch apparently subs tan t~a l ly  affects tk epidemiology 

of these diseases, i.e. an overwhelming fly population. The typical 

example of thls iast condltlon i s  found xn ali countries of the North 

Afmcal l i t t o r a l .  



B!i/Trach. Conf ./? 
page 4 

Between the above two e x t m e s ,  that  IS, the pure f o n  of trachoma 

mthout assoclatlon of bacterlai lnfectlons and trachoma associated wlth rmmrP 

ing seasonal epldemxcs of acute conjunctlv~tis ,  there are ln tenedia te  

forma which seen to be encountered I n  dlfferent parts  of the world. But 

the common factor  whlch exlsts  everywhere 1s the iack of baslc hygiene 

and sanitation, wercrusding and unrnhlbited f i y  breedlng i n  the areas 

where conjunctxvlt~s 1s prevalent. 

It may be lnterestvlg t o  study a l l t t i e  more thoroughiy tlus assocu- 

t ion of trachoma and communicrrble eye mseases with env l romnta l  sanlta- 

tion. For t h l s  purpose, envlxomental sarutatxon conditions can be 

considered under three main haadingsr 

1. Those where vectcr s of the mfectlons are abundant; 

2. Those where transmission by contact is  facl l l tated;  and 

3. Those where t h e  naturai resistance t o  the lnfectlons is 

iessened. 

1. bnronmentai sanxtgtion condltlons where lnsect vectors 
of the lnfectxons are abundant 

The prmcipal, i f  not the on-iy, m e c t  vector mvolved m the spread 

of comunlcabieqe diseases xi the fiy. 

Files were recognized as a nulsance and a danger t o  heaith f r o m  

anclent tlmes, as 1s apparent from the folloumg: 

nand there cam a grlevous swarm of f i l e s  into the 
house of Pharaoh and into h ls  servants' houses, 
and lnto a l l  the iand of Egypt, and the land was 
corrupted by t hls  kul& of f l l e sn  (Exodm 8 t 24/). 

During the medievai perlod and before the etxology of speclfic bseases 

had beta learnt,  the re la t ionshp between the presence of many f i l e s  and 

the prevalence of human dlsease came t o  be more ;rid lnore i u i q  understood. 

Wlth the development of  science, ~t became known that  fllth-feeding 

and f l l th-breehp,  fflles may carry quite a large number of dlfferent 

pathogeruc organums from man t o  man, or from lniected materlal t o  man. 

B u t  t h i s  xnfection ~s carrxed mechanicaily, and the f33y does not ac t  as 

an intermehate host where the pathogeruc organisms undergo a cycilcaL 

change. Nevertheless, th i s  mechanlcai transmzsslon 1s quite complicated; 

it can take place xn the following three dxfferent ways$ 



a) from the hslr of the leg or body of the fly; 

b) from the vomit; and 

c) from the faccee. 

From the studies and mvestlgatiom made on the implication of fifes 

aa important health hazards, ~t has been learnt  thak they are maialy in- 

volved m two generai categories of dxseases: 

a) *hose  elated t o  enterlc  infections; and 

b) those ophthalmic chseases wbch znciude h f f e r e n t  kinds 

of conjunctlnt ia  and trachma. 

From the very b e g h n g ,  the diseases of &he first group have been 

a t t rac t% the  lnterest  of workers and investigators t o  a much greater 

extent than those of tlie second. One of the  ea r l i e r  observers, 

L.0. Hward, strongly advocated the  desqpation of "typhoid fly" as  

the most appmprxate name f o r  the f ly  involved m th i s  type o f  anfeotion. 

That so much attention was given t o  t h l s  was probably due to the need t o  

solve the problems encountered by m l i ~ t a r y  authorities durlng the 

different wars ,  wh~ch consisted t o  a great extent of intestinal infectians 

closely related t o  the abundance of fixes. Interest continued, and there 

have been numerous laboratory and f i e ld  investigations from which different 

data on the  mechanism of contammat~on, the carrying capacity of different 

pathogeruc organlsms, the recover- of these organlsms, the race of 

infected fixes, etc. have been coliected. The culmination of t h ~ s  work 

was m the dwonstration of the fac t  that  f ly  control actually reduces 

the lncldence of daarrhoeai diseases (Watt and Luwlsay (1948) and Lindsay 

et  al. (1953) 3 .  

On the second group of diseases, 3.e. the ophthalrmc &eases, work 

has been much more limxted. Among the  e a r h e r  references, Pattan in 

19L9 reported tha t  musca domesbca determinator Walker transmztted a 

f om of ophthhlrma m Iksopotarma. In the sane year, trachoma began 

t o  receive attention. Nlcolie, Guenod and Blanc asserted tha t  f h e s  

transmit the  mfection af ter  contact wlth ~ n f e c t e d  eyes or with bandages. 

T b s  infection, i n  the last Instance, can be transmitted durmg a t  least 

the f i r s t  twelve hours a f t e r  the infection and six hours i n  the case of 

bandages. T b a  questLon related t o  ophthalnua w s s  &.so discussed by 



Ferriers i n  1920. 

Coming t o  more modern times, and with special reference t o  th5s 

Region, different workers long pokted out the possible relation of f l i e s  

t o  ccmmxicable eye diseases* 

Among the first significan$ investigations made on the importance of 

the fly a s  a factor  i n  the spread of communicable eye diseases was the 

work carried out in Egypt. Wilson has shown that  epidemics of con- 

juw tivit is are the resul t  of f l y  dissemination f ran ophthalmic carr iers  

of the responsible organism. H i s  work was followed and further 

developed by Naxwell-Tqons and others. As has beenstatedbyMaxwell- 

@om, these studies show that the regular seasonal rise in xcidence of 

acute conjunctivitis t o  epidemic proportions is dependent upon three main 
factors : 

a)  the nmber of Itcarriersn of pthogenic organisms; 

b) the enormous lncrease af the number of f l i e s  t ied  up with 
epidemics; and 

c) the existence of climatic conditions which favour both fly- 
breeding and viabili* of pathogenic arganism. 

Maxwell-Lyons studied the method of vector control a s  a control masure 

f o r  communicable eye hseases. Acornding t o  him: (1) in axeas where 

acute conjunctivitis occurs aa regular seasonal epidemics, tfie common f l y  

is the principal agent in spreading the infections; (2) there is very 

s t r q  circumstantial evidence tha t  the virus of trachoma i s  tmnsmitted alorg 

with the mfec t iw  secretions of the conjunctivitis. 

The knportance of the role of f l i e s  i s  enhanced even more if it ia 

taken i n to  consideration t ha t  t h e  contagiousness of trachona, n o m U y  lap, 

is inoreased i n  the presenco of bacter ia l  infections. 

F'urther studies by diferient workers i n  Egypt incficated that the pre- 

valence of the acute conjunctivitis was associated with the species of 

m c a  sorbens. These f l i e s  are found abundant* on the faces of children 

and concentrate especially araund the eyes, the nos t r i l s  and the lips.  



I n  the  Qalyub DemonstratLon and Tralning Centre, a l so  in Egypt, 

studies regarding f lus  and comrnurucabie eye chseases showed the im- 

portance not only of musca sorbens, but also t o  some extent of musca 

dcanest lca. 

Sunxlar work, but on a smaller scale, was carried out m Morocco. 

In an experiment xn a vi l lage xn the South of Morocco, a f l y  control 

campaign using BHC m the form of a 1@ concentration powder was put 

lnto operation fram Aprli  t o  September, durvlg whshlch perlod two 

epidemics of acute conjunctlvltzs usually occur. From the exammations 

carrled out m t h a t  v l i lage  and I n  a second one selected as  a control 

village, lt appeared t h a t  th control of the f l l e s  brought about a 

large reductLon of corgunctlvltis among children. Accodng t o  the  

mnvestlgatlons, t h e  mcldence of the dlsease dropped from 88% t o  36%; 

whereas i n  the  control vi l iage lt remained a t  about 85% - 88%. Neverthe- 

iess ,  these m s u l t s  do not glve a s t r l c t l y  s t a t l s t i c a i l y  s ~ g n i f i c a n t  

pxcture because a l i  necessary requlremenbs could not be met, d~ t o  

locai  chfflculties.  

The need f o r  ensuring a s ta txs t lca i ly  and lndlsputably s o d  basis  

f o r  measuring the unportant role  flles play m epxdemcs of communicable 

eye dxseases, brought together Morocooo, WHO and UNICEF, m 1953, t o  plan, 

orgaruse and carry out a p i l o t  project t o  try t o  get some of the 

necessary answers. This project did,  i n  fact ,  glve rzse t o  some tangible 

data. 

From t h e  findxng and s t a t l s t l c a l  analysls of the resul t s  it emerged 

t h a t  t h e  fly 1s an unportant, possibly the most unportent, slngle factor  

m the transmission of seasonal acute corgunctlvltis m Morocco. Not 

only &sorbens seems t o  be ~nvolved, but also musca domestics was found 

on the eyes of children. But musca domestlca was comparatively less 

a t t rac ted  t o  ocular dlseharge than musca sorbens. Thls dzfference m 

a t t r ac tab l l i ty  and the re la t lve  proportion of each species m the fly 

popuhtlon seem t o  be the principal factors  whch determine t h e  relat lve 

importance OL the two species m t h e  transmission of the mnfection. 

Fran the f l y  co~ l t ro l  effected i n  the  experimental area, the prevalence 

of conpnc t iv l t i s  was reduced by appromate ly  24$ m children of l e s s  

than two years of age and by about 35% i n  the  2-8 age group. This 



last age group i n  Morocco 1s the  most exposed to  f h e s  whch al ight  on 

the i r  faces almost undisturbed. 

Fly control aiso gave a slgniflcant reduction of carrlers of Koch 

Weeks towards the end of the experment. 

A n  additional urterestlng fmdlng during the above experiment was 

tha t  only fanale M.domestica and M.sorbens were collected from the face 

and eyes of chldren. 

From the above mentlomd mvestqat ions and sunilar t o  ones carrzed 

out m other parts of the  world, it appears tha t  x t  1s not always t h e  

same fly whlch 1s lnvoived m t h l s  transmlsslon of the wntaminatlon. 

In Morocco, musca sorbens and musca dcanesbca are wolved ;  i n  Egypt, 

musca sorbens seems to play the pmmment role; m other reoons,  1% 

appears that  other specxes a re  unpllcated. This 1s of speclal interest  

fo r  the application of adequate and eff lclent  control measures in each 

place aiming to decrease the  mcide.nce of related conununicabk eye 

diseases. 

2. Envlronmentai s au t a t i on  condltlons where tranmlsslon 
by contact w facilitated 

In t h m  category a l i  wndltlons of ennronmental sanitation which 

are l ike ly  t o  f a c i l ~ t a t e  trammlssion by wntact except through an 

lnsect vector are mncluded. 

Among the  most mportant, adequate water supply and wcrcrwding 

might be menlzoned. Lack of a safe and abundant water supply probably 

represents the slngie most important fac tor  m t h s  group. Without 

suffxcient water any attempt towards the improvement of personal hygiene 

and hygzenic habits cannut be successful. 

The lnportance of sanitary conditions facxlitatlng transmission by 

contact has been recognized and mentioned as  an ird~spensable factor  in 

order fo r  trachoma to  reach high endemlclty. 

A s  also Professor Tulsi Das put it, ~t seems that  "the sever i ty  of 

trachoma 1s determined by hygienic comhtions". 

In a l l  places where c~rmnurucable eye dxseases represent a scourge 

the ntioned conditions a re  almost invar~ab ly  experienced. In 



the Borth African Littoral and I n  the ~-1lddie East, besides the muititude 

of files bad satntary condltlons are para i ie l  t o  commrncabie eye dlseases 

prevalence. b Indla and other piaces of South East Asla from recent 

prelmlnary xnvestlgations ~.t was ~ound steadliy t h a t  c o m ~ ~ c a b i e  eye 

dlseases problems were aceompanled by poor sanltatlon. 

Dr .  Y. Nitsul, &scussmp the questlon of sariltary condltlons i n  

reiat lon t o  trachoma went so far as  t o  say tha t  In  a sense ' td~stn.but ion 

of soapt1 1s superlor to  ant lblot lcs  m trachom canpaign. 

In  a revlew of a c t i v l t l e s  in the f l e i d  of trachoma and reiated 

communicable eye mseases (JC~~/UNICEF-WHO/~, 195 8) ~t 1s ment loned "It 

1s now recognleed t h a t  trachoma, throughout the greater part  of ~ t s  course, 

1s of refatxvely low corrtaglousness, and that ~t becomes endemxc only where 

there exls t  widespread e n v m m e n t a l  factors favouring transmission of 

mfectlonll. 

Although the importance of o v e r a ~ i  envlronmentai condltlons as a 

factor in t h e  prevalence of the lnfectlon leaves no way fo r  argument, stlil 

no s p e c ~ f l c  data are avaliabie assessing the vaiue of the  par t  played by 

each lndlvlduai conh-hon or by a group of them. Therefore, no ciear  and 

definl te  l n f o m t l o n  exls t s  on the  resui t s  that  mlght be expected from the 

corrtrol of the  envlronmentai conchtlons bscussed above. 

But the lssue of an answer on the slgnlflcance of the environmentai 

sanltatpon eondltlons under &scusslon LS further ccmpiicated by th co- 

existence of soelo-economlc factors. Both have mostiy been confused and 

have been conslderedtogether m the= lnfidence on comunlcab~e eye 

&eases. 

Slnce Professor Guenod sa ld  about surty years ago t h z t  Ittrachoma 

re t rea ts  where c lv l i lza t lon  advances",-not much has been added nowadaya 

m the knowledge of the lnf~uence  oi speclflc aspects l n  envlronnerrtal 

corrlltxons. vie a re  s t l i i  referrmng t o  the unspecified and wlde term 

"better i l v w  con&tions" as  a controi measure. 

3. - EnnronrnentaL sanl ta t lon  condltlons lessen- natural  
res ls tmce t o  the ~ n f e c t l o z  

I n  t h s  group are lnciuded the environmental condltlons whlc&, by 

causlnb mmor y l jur les  t o  the eye, may Increase the posslbxlltfXP%f 
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entrance by pathogenic orgullsma, or by i r r i t a t i on  m y  decrease the 

rratural resxstance of the hwnan organlm. Here agam, refarence to these 

conditions a s  a fac tor  m the spread of communicable eye diseases has 

been made by many different workers m dlff  erent countries. 

Wrlght i n  1929 reported tha t  trachoma was more frequent m women than 

m men. Among the probable reasons fo r  t h l s  dxfference couid be the 

constant irritation of the womnts eyes by smoke from wclrking stoves during 

the performance of the housevnves1 dutles. 

Dust also seems t o  play a role. In Bombay State x t  1s known t h a t  

the climate m the north ~s r e h t l v e l y  wanner; the so l1  1s sandy, and 

sand-storms affect the area. This can expialn the higher ra te  of trachoma 

in the northern part of the State. Moreover, rt seems that  the midence  

of trachoma m the whole wunsry 1s W u e n c e d  by the south-west wlnds 

durmg June, whlch, on account of the transported sand of the desert, must 

play an miportant role. F r a  the geological analysls of the dust m 

different parts of Indla, lt seems that quartz is predominant m the form 

of f ree  silxca and angular shape. 

In recent s t u b e s  made ;Ln some part, of Indla, the presence of s l ~ g h t  

c ica t r ix  on the t a r s a l  conjunctiva whch probabiy comes from the e f i ec t  of 

the dust has b c a  reported. 

But, 9s ui the case of the environmental sanltatlon oondltlons which 

f a c i l i t a t e  transmlasion by contact, no specxflc study has been undertaken 

t o  assess the relat lve degree of mportance of factors beioqing t o  the  

above-mentioned category. Them ef iects are here use comphcated by a 

multitude of other soclo-economl c factors and any speczf LC evaluation 

should d f f e r en t i a t e  them and recognize them xmportance. 

111 COWRDL OF C O ~ I C A B L $  EYE DISEASeS THROUGH 
~ I R O ~ T A L  SANiTKTIDN 

Having dxscussed the effect  of environmental aanltatlon on 

communicable eye hseases,  l e t  us now examine the p o s s l b i l ~ t i e s  and 

prospects o f  applymg it as a control measure for communlcabie eye 

diseases and the need for further studxes and research. 

1. Fly Control 

Tne probable mportance of the f i y  as a vector m a number of 

dxseases and the demonstrated reduction i n  dxarrhoeal diseasos and 



epldemic seasonal conjunctivltls brought about by f l y  control have 

Increased interest  m the deveiopment of suitable methods for  decreasing 

the i r  population. Moreover, t h l s  lnterest  is stimulated by other benefits, 

brought about by f l y  control, related t o  econmical factors and the 

general well-being of the mterested population. In fact,  ~t has been 

proved tha t  the redudlon of tk fly nuisance even increases the milk 

productLon i n  dalrlos. 

After the Second dorld dart n t h  the developnent of chlomated 

hydrocarbon insecticides, lt was a t  f l r s t  beiieved tha t  the long sought 

for  solution was on hand, However, the proven ability of the f l y  t o  build 

up resutance  t o  these lnsecticldes to  the extent that  they f a 1  as a 

corrtrol measure under fie-id conditions soon turned out to  be a blg hambcep 

t o  chemical control. T b  reslstance of the f l y  t o  chiorinated hydrocarbon 

led  to  a shift t o  the use of organophosphorms compounds. The results of 

these canpounds were encouraging fo r  several years aithough t h e i r  residual 

effect  ~s f o r  a camparatlvely short period, but naw laboratory and field 

data show t h a t  susceptlblli ty t o  t h i s  new lnsectlcide can also be lost.  

Even n thou t  taking mto conslderation t he  above shortcormngs, chemlcal 

control of the f l y  cannot be the principal technique to  be used i n  

operatlonal programmes; there 1s no sense i n  keeping up and multiplying 

breed- places and on the other hand continuing to k l l i  the f l i e s  which 

a re  %ultlplied by our act ivl t les;  environmental sanitation remazns the 

basic necessity. Noreover, chermcal control alone by the  means a t  

present available may give d~sappomtmng resuits. 

Fly control by the use of magocides h s  aiso been trled. In ru ra l  

and under-developed areas, the use of lanriczdes may provide an easier 

and more adaptable method for  chemlczi controi as a supplementary t o  

baslc sanltatlon. The maln breeduy: pomts there, a re  generally manure 

heaps and human excreta. Due conslderation should be g lven tha t  such 

control may cause or augment the development of reslstance i n  the f l y  

population; also the b i o i d e  should not be detrimental t o  the manure 

as fertilizer. There is no satisfactory answer t o  these problems, and 

there la plenty of room for further studles and research. 

As already mentioned, the fly unroived m the spread of conjuncti- 

v ~ t i s  is not always of the sane species or  family. Sometimes more than 



one f-iy is  invoived. Moreover, the= ecoiogy IS closely reiated t o  loca l  

a& cilmatlc oondltlons. In order t o  d e n s e  be t te r  and more ef f lc i sn t  

controi measures, a l l  these factors w s t  be further studled and Identlfled. 

Thls xi the oniy m y  t o  deveiop the best and -hast eqens lve  method of 

control, attack% specxhcaiiy the fiy lnvoived and reducmg ~ t s  population 

t o  a i e v e i  that  WILL make xt mnoffensxve, 

The need for  further research work has also been recognized by the 

Exprt Co-mnlttee on Trachoma w d  m ~ t s  second report it mentioned 

"the C o m t t e e  therefore reconmends t h a t  s t u b e s  be continued and coor- 

dmated on the b f f e r e n t  species of files and other arthropods suspected 

of p iwing the part  of vectors of stasonal epldermc conjunct1vltis and 

trachoma l n  b f f e r e n t  reglons, as  weil as on the development of effective 

and economlcaiiy feaslble  methods of f l y  control appucabie t o  different 

local  condlt ions". 

In summary adequate env~mnmentai s m l t a t l o n  measures are  the baslc  

requrrement m contmiilng f i i e s .  Additlonai and usefui heip myht  be 

provlded by the use of xnsect ic~des judlclousiy applled. Further 

research on the  role of Flies, t h e l r  ecoiogy and the developnent of 

be t te r  methods for t h e n  controi are advisable and necessary. 

2. Controi of baslc aspects 01 e~lvlronmental gar-it atlon 
reiated t o  Communlcabie Eye Dlseases -- -. . 

Ralsxng of the standard of i l v q  1s deflnl teiy contrzbutlng m the 

corrtroi of commumcabie eye dlseases. But standard of i lvlng 1s a 

component of many variables A l c h  do not necessarliy a f fec t  wmunicab'le 

q e  bseases.  Nelther these v a r ~ a b l e s  a r e  so ngl-dly t l e d  up together 

not aliowmg ta apply or  t o  give p r l o n t y  t o  one mthout the other. It 

1s obvlous tha t  from the p o u t  of controi of conm~unlcabie eye diseases, 

~t is lnterestlng and necessary t o  rccognlze and ev-iuate the  vzrlabies 

whch are of some importance and t o  tackie them accordmgiy. 

As has been sald e a r h e r ,  there 1s no ciear-cut ~ t u d y  of the 

re 'utlve mportance of a s q l e  factor I n  env~ronmcntai sanltatlon or  

of a i m l t e d  number of them whlch si-~csws the  part  ~t piays m the 

lncldence of comunlcabie eye dlseases. It 1s adnsabie t o  h f i e r e n t l a t e  

the env~ronmentai sar~i ta t lon  factors f ram t he  soc~o-ecomrmc varzables 

and t o  carry out the  necessary research whlch WLLL support and c l a r l f y  
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the &ready recognlzed unportance of environmental samtation. Such 

separation of soclo-economlc variables 1s already appked In t he  studies 

of different treatment for  the control of trachoma and the sane should 

be applied for  envlro~mental sanlt ation condlt Ions. 

From a recent study on sunllar l ines  whlch have been carrxed out on 

the relatlonsnxp of envxmnmental factors to  enterlc dzsease zt strongly 

derxves t h a t  lncldence of acute mfectlous &arrhoeal dzsease may be 

reduced slgruf xxmt3.y through selective modlf lcatlon of specif lc  

environmental factors mthout regard t o  etxologlcal or soc~ologlc 

chfferences. Ths  1s l n d ~ c ~ t i v c  of what might be the case also for  

communrcabie eye d~seases  slnca smi ta ry  f a c l l l t ~ e s  tend to  improve 

personal hygiene. 

Conslderlng the above pomnts, a bas$c research wh~ch warrants 

special attention seems t o  be tho Lnfluence tha t  safe ample and readily 

available water rn~ght have on commutllcabie eye diseases. 

On the other hand, the unportant sanltary mprovments which 

probably affect ccmmu~cable eye &seases,that 1s (a) an adequate water 

supply (b) a safe dlspasal of waste m t e r l a i  mauily human and ananal 

faecal matter, th i s  taking lnto cmslderatlon them lnfluence on the 

f l y  populiLtion, and (c) healthy housmg, are also the baslc sanlCary 

f ac l l l t i e s  whlch form the  f r r s t  s tep fo r  the xnprovsnent and promotion 

of envzronmental sarutatlon coahtlons. 

Moreover m the przserit concept of communlty deveiopment more and 

more the lnfluence of env l romnta l  sanltatlon rs recognlzed and basic 

sanltakon ~s becomlng an lndlspensable part of programmes avnlng a t  

unprovanents l n  the standard of hvmng. In th ls  respect the control of 

communicable eye bseases wi' l i  come as a par t  of the general improvement 

almed a t ,  when envlronmentai sanrtrztlon 1s properiy planned and 

mcorporated i n  thi! communlty development programmes. 

The fact  t h a t  w h e r e  communxcable dlseases exzst, comun~ty  develop- 

ment actlon is also requlred brlngs up the need fo r  some correlated 

action for the beneflt of both. 

B u t  to get the expected resul ts ,  merely lntroduclng t h e  above 

unprovments i n  e~lvlronmental sanlt atlon w i l i  not be enough. The change 
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has t o  be accepted and recognized by the people m order farthem t o  make 

adequate use of the f a c i l l t l e s  provlded and t o  rnamtaln them properly. 

Moreaver the people's f u l l  cooperation 1s lndlspensable and must be 

obtnned. 'kith t h ~ s  , we come t o  the r leld of health educetlon. 

3. HealCh educatxon 

Health educatlon plays an essential part m the unprovment of 

environmentai saintahon. People must understand and realize the nature 

of the xnfection whch they are risking, how they are preventing ~t by 

makug proper use of t he  amenities p m d e d ;  otherwise they w i L i  not 

use them. vJater ~s the prmordlal aeent of cleanlmess and personal 

hygiene, but ~ t s  use must be explamed and demonstrated. In the same 

way, it is pointless t o  pronde a healthy house i f  lt 1s soon t o  

deteriorete through lack of kncwledge as t o  the value of mamtenance, 

Ignorance 1s one of the  ivlks m the  cham of poverty-lgnorance-dwease. 

Any programme of environmental sanltatlon must be t l ed  up wlth health 

educatlon a c t i n t l e s .  

IV PUCE OF ENVI.10mmTU SANITATION M AN OVBALL IUSS CAICPAIGN - 
AGAINST COEMUNICkBIE EPE DISUSES 

The recognxtion e v e n  t o  the importance of environmental sanltation 

constltubes a t  present oniy a l i p  service. It i s  expected that a detalied 

evaiuation through the reseaxch described above (there 1s no d e t a i e d  

estimate of the speclflc mportance of the role played by i ts varloua 

aspects) would stimulate some defmlte and concrete work m that  directxon. 

But on the other hand envlranmental sanitation is on the road called 

"higher standard of livmg" whlch leads t o  t l ~  accepted end-pomt of 

ccmmunicab3c eye dlsease. Postponsment of measures tending t o  improve 

omirornnerrtal sanltation ard rellance on mess treatment only a f t e r  e 

number of years might bring us back t o  whcre s t a r t  has been made; t h ~ s  

in addition t o  t h s  cont~nuous fmanclal  load which 1s being carrled. 

The appllcataon of a mass treatment campaign wlthout changing the 

epxdemiologlcai factors of the dlsease m l i  probably be on-q c? pali iat ive 

and not a solution. A s  pointed out by J. E. Gordon, In  a paper on 

epxdermology, no disease k s  been conquered by attempts to  t r ea t  every 

mdlvidual affected. 
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An attempt t o  ex tmgush  a hsease  biologically 1s condemnedto failure. 

A practical soluhon 1s to  duninlsh the severity of the disease and to  

bring about an equllibrxum by adjusting the envlronment t o  man or  vice - 
versa. Here the f i r s t  seems t o  be applicabie. It i s  apparent tha t  the 

iong-range soiutlon t o  t h l s  public health problem 1s the lmprovenent of 

the envlronment, m whch improved environmental sanxtation plays a 

primary and s u b s ~ t  l a i  role. 

In p"lanning such a p rogrme ,  thct general effect of environm~ntal 

samtzkon w e r  2nd abwe ~ t s  role i n  the control of communicable eye 

hseases  must not be overlooked. Already the Influence of f l i e s  on 

bseases other than cornurncable eye hseases  and maw on d~arrhoeae 

has been mentioned. &en also the other mprwements i n  environmental 

sml ta t ion  descmbed above are effected the c l rc le  of influence w d . 1  be 

enlarged andwi l i  embrace most of the other predominant diseases 

prevalent m the same areas where c m u c a b l e  eye diseases are e d m i c  . 
This mabs it a i l  the more necessary to combme a mss treatment campaign 

agelnet communicable eye dxseases with a programme for  devdoping 

environmental sanxbatlon. It ls the sure way toward the eradicatxon of 

these dlseases and t he  "sme qua non" condition withln the activities fo r  

the gemrzi improvement of the standard of ilvlng, the ultimate goal of 

a i l  our ef for ts  and work. 
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