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SECTION I ~ RESEARCH PROTOCOL

Title .  Intervéntion of Environmental Contamination
with intestinal pathogens by using Oxfam
. Sanitary unit in a peri-urban Refugee Camp.
Principal Investigator : Dr. M.U. Khan
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Abstract Summary :

" It has not been examined, whether the eﬁvironmental contamination of

intestinal pathogens which has an impact on health, can be intervened
with the introduction of a sanitary unit (Oxfam) without changing any
SES or behavioural pattern of thé’people, in a crowded PooY socio-economic

urban area. We would like to test the efficacy of such a sanitary

unit in a refugee camp in Dacca.

Residents of Tongi Refugee Camp will form the study population.
Ancther group of pecple living 7 miles away at Seker Ralsi but not using
the Qxfam unit, williform the control population. The measuring
indexes will be no. I Re-infection with parasites (gliardia, lamblia,
hook worm, E. histolytica V.F., Ascaries, and no. IT Incidences of

Diarrhoeal diseases from these groups. Stool microscopy will be done



for protozoa and parasites initially. Infested people will be
dewarmed and then monthly microscopy of stool of all will be made to.
see reinfection. Morbidity and mortality from diarrhoeal diseases

will be recorded by alternate day home visits.

This study Qill show Whetheg and to what eftend sanitary
intexrvention with Oxfam unit is ﬁffeqtive in poor sacioeconomic areas
in reducing the incidence and reinfection .with parasites, protozoa and
diarrhoeal illness and thus indirectly improving status of health

without changing other variables.

Reviews :

a. Ethical Review Committee :

b. . Research Review Committee :

c. Director :

d. BMRC :




A. INTRODUCTION

1. oObjectives :

a. To study whether significant intervention of environmental
contamination with soil and water transmitted parasites and
protozoa is possible simply by installing sanitary units ag

has been devised by the Qxfam.

b, To study whether there is any effect of such an intervention
on incidences of diarrhoeal disease morbidity and mortality in

‘a poor sociosconomic condition.
~

¢. To study whether the intervention has any impact on health.

2. Background :

Béward et al F?ported that faecal poilution of'the'environmént on

a massive scale has made excreta-derived‘diééase a normal part of

life in Bangladesh. They believe that there are probably more than
250;000 cages of clinical cpclera annually in Bangladesh{l). To

fight this magnitude of enteric'diéease some-occasionai attempts

have been made in this country for its rehedy. Similar attempts have
been made in maﬂy other develoging countrieg to reduce transmission

of intestinal pathogens and parasites hf introducing water supply,
bored hole latrine and water sealed létrine in rural area without
interfering with other variables. Many scientists introduced different
types of latrine. But in ﬁost cases these d1d not prove very effective.

and did not gain any popularity. A WHO team found that with improvement -
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of sanitation and fly control the incidence-of.diarrhoea decreaseé{Z).
Azurine found that use of sanitary latrine reduces aiarrhoea by 68%(3}?
Schliessmann found 50% reductibn in éhijellosiS'by'p¥ovision of privies
and water within the house compouhd(é). The excreted agents may

either directlg'reach 6ther or excréta may help breeding insects
which-can transmit agents to man(5). During early 1960s Pakistan
inéroduced covered bored hole f;tfings on pilot ba;is in different
rural areas to stop transmission of diarrhoeal disease. Jaydevpur

%s one of those areas where bored hole latrine Qas provided. But
theée latrines are no morxe in use.‘ Tﬁis is possibly because people
were not taught-its use and efficacy. An inyervention study run by
ICﬁDR,B is in proegress in Teknaf wﬁe?e both latrine and water ﬁavé-
been provided in rural areas. ! The efficacy of such intervention has
no£ been analysed. But the situations in crowded urban slums are
different from rural areas. In Dacca urban area it had been found

by Khan et al that the presence of piped water and sanitary.latrine

significantly reduced the incidence of cholera(6).

., Oxfam Sanitary Unit .

The Oxfam has.introducea-a combineé unit of latrines with flushing
arréngement and rubber madg aqarobic diagestive tank. ;TEn to 12 latrines,
connected with two tanks by a common soil pipe, Qre constructed on

a raised place which is covered and fenced with bamboo. Water is

pumped up from a tubewell and stored in a container placed at a

higher level than the latrines. This water is used for manually



flushing the latrines periodically by a man placed on duty. The
effluent from the yubber tanks, with some faeces, drains into a small
pond. During winter when the.pond dries out the scum is taken out

and dried for using as manure. During monsoon the effluent flows out
from the pond through émall katcha drains to be discharged to canal
or field. Soﬁe such units are in cperation at four diffefent refugee
camps at Dacca; one 1is in Demré, one in Tongi,‘one in Mirpur and éne
in Bhashan Tek. Oluwandi found that the open draing (containing
effiuent from septic tank) act as infective foci in such situation(?)
Although the infants do not use theh in most cases “ the Oxfam'units_
seem to be useful in disposing night soil and preventing transmission
of pathogen in urban. situation if properly maintained. Ome unit'éan
serve 1000-1200 population. Though expensive an unit seems to operate
for 5 to 10 years if maintained properly. But the efficacy of these
units in reducing transmission of intestinal ﬁrctozoa and parasites

and iﬁproving health, without changing other variables, have not been

.evaluated.

In urban slums, refugee camps and in so@e—army camps, tbere are
definite contamination of the envircnment ﬁith pathogenic oxganism.
and as such protection of the environment is most essential. ﬁo do
this improved supply of water and proper sanitary disposal of night soll
are the absoclute pre-requisites. But in many developing countries,
these measures are not within their financial réach. improvement of

other facilities are aléo not within their means. Cvjetanovic cbserved

that in’deVeioping countries though sanitation involved capital




jnvestment, it has permanent value and have better efficacy in
preventing @iarrhoeal illness than immunization which is temporary
and disease oriented(8). Therefore, keeping all other existing
ljacunae as these are, some useful intervention.axe esgential for
protecting the pecple. The Oxfam unit, although may not be quite
useful in rural areas where thé habitations are scattered, may be
used in cities, refugee campsr in crowded areas or in temporary camp
areas. As ICDDR,B is an inte;national ingtitution and there is a

global diarrhoea control programme, this method of intervention

deserves trial and evaluation.

- The ICDDR,B and the Oxfam can jointly attempt to evaluate the
efficacy of the unit in reducing transmission.of intestinal parasites
and protozoa and this may provide a favourable impact on health of

the population using the units.

If it is found to be useful it may be recommended for use at

suitable places and situations.

Rationale :

In over crowded situations, slums, and refdgee camps, it is essential
to control spread of intestinal pathogen in the environment and thus
help in maintaining better health. But in many situations provision
of potable water, sanitary latrine and hygienic housing for proper
control are not within the financial capability of less developed

countries. The Oxfam unit can be set quickly and needs a small area

and is expected to be an effective alternative. Therefore, testing



of its efficacy is essential in poor sociceconomic areas where other

changes are not immediately posgible.

This study will evaluate the impact of such an unit on health.
1t is therefore, essential to conduct the study and evaluate its

effectiveness.

SPECIFIC AIMS. -

- »

1. To prevent open soiling and the environmental contamination by faecal
pathogens by using a simple and ready made device, the Oxfam sanitary

unit, keeping other variables unchanged.
~

\ : ‘ .
2. To control diarrhoeal morbidity. and mortality in crowded urban slums.

3. 7o examine whether the unit has any impact on health and economy.

METHODS AND PROCEDURE :

Although there are Oxfam sanitation units at Demra, Tongi, Mirpur and
Bhashan Tek refugee camps, comparable population for using as controls are
not available near any of them. Pemra camp is by the river side and Mirpur
camp consists of non~-local refugees ;nd so, comparable groups are not
available. So, Tongl camp only may.form the study area. In the Seker Kalsi
camp of girpur area some comparable.groups of families, who are nﬁt
availing the Oxfam hnits, are available. Seker Kalsi may thus form the ,
control area. It is about 7 miles apart from the Tongi camp. About 250
families living nearest to these Oxfam units of Tongi camp will form study

pobulat}on. Fifty families nearest to each of the five control units will



be selected. An egual number, of the non-users will be selected from
" L]

Seker Kalsi area as control who do not use Oxfam units and are living

away from the study group. There being about 206~250\families in the

control area all of them will be included as controls.

The enviréﬁmental contamination with parasites and protézoa in the
study area as compared to thé cqhtno; area is expected to be less. In
both areas there exist some hand pump tubewells and some ditches (map).
The sociceconomic conditions and litgra&y rates appear toabe idéntical
in both areas. The people are primarily day labourers in eithef
cases. However, a.compatibility test will be made‘after the census.

All study and contyol families will be censused usiﬁg precoded forms.
Sketch maps are to be made sﬁowing Oxfam un%ts, sampling and control
famiiies. To prevent environﬁental soiling and contaminati&n with éhe
excreta, the members of the study families will be eﬁcouraged,to use
the O#fam latrine. The mothers will be advised to escort and help the
children to use the latrines, The mothers in the study area will be
advised to clean the stool of their infants‘;mmediately after defecation
in the premises, Health Assistants will have’ to watch around the
premiseé of each family and if any excreta is found around the premises
the mothers will be advised to ¢lean and throw that into the Oxfam
latrines. Every member will be a#ked to tell us the place of defec;ticn
used by them every month. We shall visit each family thrice weekly.

We will record all illnesses, specially all cases of diarrhoea on the

days of visit using pre-coded forms. We will obtain stool from all
- - i-/ .



diarrhoeal cases for microscopy only. The diarrhoeal patients will

be instructed to report to our microscoﬁy teams when they get diarrhoea.
Some treatment for worm and diarrhoea will atfract them to report to

us. In addition, if any member is sent to any hospital or dispensary
with diarrhcéa would be recoraed: buration of all diarrhoeal illness
and death from diarrhoea wil% be cobtained. All migration in and out
would be recorded. All birtﬁs ;ﬁd deaths with causes will be maintained.
Stool cups with ceﬁsus'no. and dates will be kept in the houses for ’
collecting stool of all the members fér microscopic examination
initially for basic pattern and then every month. Mildpurgative

will be given before collection of samples. Microscopic examination
of stool will be done in the field while the stool remains fresh

using one or two portable clinical microscopes.

We have 2 H.A.s who were trained by Dr. Gillman in microscopy
of stool. They will be deputed in the field-with one or two microscopes
for examining the siool. Thef will look for parasites, specially for
hook worm and for protozoa using hoth saline and iodine preparations.
They_will be asgsisted by a trained cleaner in preparing slides. The
-microscppists and the assistant would be trained in ICDDR,B clinical
pgthologf secticg and etvaluated before.send;ng them to the field. This

will creat interest of the people to get their stool tested.

Identically, census, history of illness, collection of stool
for microscopy and equal number of visits will be done for the control

families alsc. The members of .control families will not be instructed
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‘or‘infiuenced in the matter of usual defication habits,. digposal of
stool, cleaning and hygienic practice. Severe diarrhoeé cases only
will be referred to ICDDﬁ,B hospital, Mild diarrhoea cases would be
t;eated in the field. Cases shoﬁing worm will be treated and wétched

for reinfection again.

We would select 2 indexes for measuring the efficacy of the Oxfam
units :
Index I. Re infection with Hook worm, G. lamblia, E. histolytica and

Ascaris. Re-infection will be evaluated by initial and subsequent monthly

microscopy. _ . .

Index II. The incidence of diarrhoea of all causes. Shigellosié and
diarrhoeal diseases are said to be 1néicatiop of primitive sanitationklo)-r
In control area fly may harbour pathogen on its.body more often the

study area due to poor sanitary enviroﬁment. _Prof. A.R. Khan found,that
8% samples of f£ly carries Shigella(ll). ‘We may culgure diarrhoea stool
using standerd method(12) if it is deemed necessa;y in course of study.
Peterson found that coliform count of watei is associated with diarrhoeal
il&ness(13). Water may also be cultured for coliform count from these

areas depending on the volume of work involved. This will be under taken

if other parameters are found to be in conclusive.

Wwe will study about 150 families from each of the two groups. Each
family visiting team will consist of a male and a female H.A. BEach team

will visit 90 families daily, and collect information of illness,
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mortality and demographic evemts. Two persons will be in charge of
microscopic examination of stool of both areas. One senior H.A. will be
in charge 6f supervision; In addition, he will work‘in place of any
absentee. One transport will be needed 6 days a week to work with the
teams for the whole day. A centrally placed room for microscopy will

be highered in each area.

Analzsis $

The data will.be punched'and transferred to computer tapes and
tabulated from the already coded forms. Significance tests will be
made using suitable x2 tests depending on the si#e of obgervation and
results., A programmer will help-in programming. Some dummay tables are

provisionally proposed for analysis of data.
. ’ \\
SIGNIFICANCE .

The Oxfam units, if found effective in prevénting transmission of parasites
and protozoa to the épvironment, reduces diarrhoea and exert a

favourable impact on health of the populaticn using it, may serve as a
shﬁrt cut and handy §evice for controlling environmental contamination

of crowded poor urban‘areas of less developed.countries, éefugee camps,

disaster camps, temporary cantonment camps oX in teﬁporary industrial

exhibition.

FACILITIES REQUIRED

Some extra facilities will be required. dhis study will take place in
Tongi Refugee camp where the Oxfam units are already operating. The

contfol population will be in Seker Kalsi about 7 miles apart. We have

N
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trained staff, suitable for the stuéy and 1aborat§r§ work. We shall
have to depute thém to this’work: In adéition, we will be in nggd of
two field miéroscops, gome appliances and a tranéport for the purpose.
ICDDR,B hospital will deliver sexvice to hospitaliseﬁvdiarihoea cases
from the areas.  Mild diarrhoea énd parasite infested cases will need
treatment. The budgetary aspects of this study 1is expécted to be

/

taken care by the Oxfag(already'committed) due to cur budgetary

[

limitation and priority‘competition.

COLLABORATIVE ARRANGEMENTS'

This will be a collaborative study between the Oxfam of England and

the ICDDR,B.
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SECTION III - BUDGET

A. DETAILED BUDGET

PERSONNEL SERVICES  GROSS SALARY
‘ - ‘ ANNUAL EXPENSE
NAME - _ PERCENT OF TIME™' Us_ ¢
Dr. M.U. Khan 20% , 4,800
Dr. A.R. Samadi T 5% 1,800
F.R.O. - 1 5% 120
‘Sr. H.A.~- 1 . .,’ - "100% .. 1,250
Mibroscopists - 2 _ 100% - 2,200
Health Asstt. - 4 100% | 4,400
Oxfam man ' 5% -
Helper for the microscopists - 1 JO0% - 600,
Secretary - 1 ) 10% 225
Statistical Asstt. - 1 . 50% (2 months) ' 100
Helper in field - 1 100% _ 500

sub total §$ 15,995

SUPPLIES AND MATERIALS

ITEM ) QUANTITY AMOUNT Us _§
oral saline : 6000 pkt. @ Tk. 2/ORS 750
Vitamin, Multv. syrup 300 bti. e @ Tk. 7.50 140
vitamin, Multv. tablet 10,000 @ Tk. 80/l000 150
Baloon ] 20 gross @ Tk. 20/gross 25
Ung. whit £ield 25 1b @ Tk. 30/2 1b 25
Ampicillin caps 5000 $ 60/1000 300
Purgative, medicine cups ‘ 400
Ampicillin syrup 100 btl. $ 20/100 ml 200
Stationaries  Miscellaneous . _ l 100
Bags for field 3 Tk. 500 each 100

7

Sub total $ 2;1%0




10.

1l.

12.

TRANSPORTATION OF THINGS
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'EQUIPMENTS

Microscope'with appliences (field type) - 2 {(two)

PATIENT HOSPITALISATION
Nil

oUT PATIENT CARE

Home delivery (shown in supplyfsecgion)

v

TRANSPORT
@ ‘Jomiles daily (including waiting)

TRAVEL AND TRANSPORTATION

presentation local

Presentation ocutside

RENT, COMMUNICATION, UTILITY

PRINTING & REPRODUCTION {(publication)

OTHER CONTRACTUAL SERVICES

Nil

CONSTRUCTION, RENOVATION,.ALTERATION

Sub total

3 900
$ 2000
$ 125
$ 2000
$ 2125
$ 125
$ 50
$ 350
$. 175
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. BUDGET SUMMARY

Personnel

Supplies and Material

© Equipment

Patient Hospitalisation

out patient care{included in supplies)
Transport Lo
Travel & Transportation

Pransportation of things

Rent, communicétion, utility

Printing reproduction

Contractual sexvices

Construction, renovation, alteration

Total

$ 15,995
2,190
s 900
$ 2,000
$ 2,125
$ 125
o S
$ 50
$ 350
$ 175
$ 23,910
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ABSTRACT SUMMARY

People in urban slums often suffer from diseases related to sanitation.
Nevertheless, pro%ision of proper sanitation in u;ban slums is not possible
for many developing countries. We want to ‘examine if the transmission of
parasites and protoz;a and diarrhoeal disease incidence can be reduced by
introducing a sanitary unit (Oxfam) kéeping all other variables unchanged.
For this purpose we want to kegp track of incidence of diarrzhoea of all
causes, reinfection with hook worm, giardia, ascaris and E. Histolytica

in the study and control areas; one prévided wi;h oxfam unit and anéther
wihtout Oxfam unit. Initial and monthly examination of stocl will be made.
We would visit all families thrice wéékly, obtain diarrhoeal and dqugraphic
history. Four H.A.s for 2 teams,cne incharge, aﬁd two microcopist and
two helpers will be needed. Treatment will be'providgd for suitable
diarrhoea and helminthiasis cases. Data will be analysed at the end of

study and compared using séatistical‘significance testing. Periodical

progress report will be made. Initially study will be continued for 1 year.

1. Population : ‘All age groups will be included. Consent will be
Y .

;
obtained from all and in case of children from their parents.

-

2. Potential Risk : Stoolrwill be obtained. This involves no risk to

the patient. We will however, prefer freshly passed stool if available

" for microscopic examination.

3. Procedure for minimising risk : This will involve no risk or introduction

of pathogen. Only trained field staff will obtain stoolL\\\\\

~
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' Confidentiality : The data will be used under code number. No

personal identification will be made after obtaining the data. The !
data will be kept in confidence with the investigator and there will

be no chance for leakage.

Informed consent : ‘ S

a. Signed consent will be obtained.

b. No information will be withheld from the subject.

c. There will be no risk of any kind for the patient.
‘Treatment will be available free of expenses for diarrhoeal

illness and for worms.
Interview : The study will involve interview. The team will interview

them at their own premises. The usual time of first interview will be

about 20 minutes. For subsequent interview 3 - 5 minutes will be enough.

Benefits to patients : The patients will receive treatment for

‘diarrhoea and worms right at their doors. The severe cases of diarrhoea

would be referred to ICDDR,B hospital. This definiteiy outweighs the

little time taken for interview. Microscopy result will help them in

~getting better treatment.

Use of records : We need the dates of birth only if avallable. History

-

of illness is also required'bo;h for treatment and'study.
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CONSENT FORM

Diarrhoeal and parasitic diseases are véry common in your area. The
Oxfam and tﬁe ICDDR,B have been trying to help you in limiting the
spréad of " pathogens and-diarrhoeal illness. We want to examine whether
diarrhoea is inqreasing'or dééreasing in your area:and Qhether these
oxfam units are useful and whether new Oxfam units can be recommended
‘further. . !
For this purpose we will visit your famiiy thrice weekly to inguire
about diarrhoeai illness among the members‘of ;our family. We will also
require to'examine stool samples from all every month. We would provide
Itreatment for moderate diarrhcea and confirmed helminthiasis cases

in your house. Fof severe diarrhcea cases free treatment will be

available if they are taken to ICDDR,B Mohakhali Hospital.

If you agree to cooperate with our proposal then put your

signature or left thumb impression.

L.T.I. OF A‘
Mr/Mrs,

House no. Location -

N Tongi/Seker Kalsi Refugee Camp

Date

Signature of H.A.
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TABLE I

b3

COMPARATIBILITY OF STUDY AND CONTROL AREAS

. . Use Head's
Total Tetal Family No./person Drink T.W. Monthly Day A
Group . - surface Service Literacy
lation -
families Populatio size /room water water Income Labour Average
rd
Study . - . )
Control ;

P =




TABLE 2

INCIDENCE OF DIARRHOEA BY ALL CAUSES

s . - Severe ! .
: . H tal
Group Population b.!o of Diarrhoea diarrhoea- ospLta
in the area diarrheea te/year/100 te/year/100 admit.ted_‘
form all causes rate/y ar rate/year diarrhoea
L3
r . . -
Study ' ' : .
4
Control . _ - ’ . : ;
P -




TABLE 3

t

RATES OF DIARREQEA BY AGE AND SEX

Group 0-<1 1-4 5-9 10-19 20-29 30+ Total M F
. Ratio -

Study M

F ] .
Control M

F ) (

.
\




. TABLE 4 -

SEASONALITY OF DIARRHOEA BY ALL PATHOGENS IN PERCENT

- ' { Study families )
Y

I

Group January February March April May June July August September October November Decembexr To;al To:a_

all
Diarrhaea

Study
-group

Control
group




TABLE 5

?

INCIDENCE OF HOOKWORM, INFECTION AND RE-INFECTION

-

- Group No!;b of h N}c:. of . Hook worm  Third month Six month Nine month Twelve month
membexs oo woxn initial re-infected re—-infected re-infected re-infected
initial :
Study
Control . P




TABLE

INCIDENCE OF GIARDIA LAMBLIA INFECTION AND RE-INFECTION

Group No. of No..of in%tial Initial Third month Six month Nine month Twelve month
members infection infection re-infected re-infected re~infected re-infected

Study

Control




TABLE 7

INCIDENCE OF E. HISTOLYTICUS INFECTION AND RE-INFECTION

Group Nor;beof No. of initial ,I:;it::'zl Third month Six month Nine month Twelw'fe month
membexrs infection wn i:teon re-infected re-infected re-infected re-infected
Study
Control -




TABLE B

INCIDENCE OF ASCARIES LAMBRICOIDES, INFECTION AND RE-INFECTION

G No. of No. of initial ‘i;;t;iin Third month Six month MNine month TwelYe montg
roup members infection Lniec re~infected re-infected re~-infected re-infecte
Study

Control




TABLE 9

SEASONAL INCIDENCE OF HOOX WORM, G. LAMBLIA, E. HISTOLYTICA AND

ASCARIS LAMBRICOIDES BY MONTHS AND PERCENT

otal Total Total

Group t\:am . +va

%

January February March April May June July August September October November Decembe.

Hook worm

study

Control

G.Lamblia
Study

Control

E.Histoly-
" tica

Study

Control
Ascaris~
Lambri-
coides

Study

Control




TABLE 10O

SUMMARY OF FINDINGS BASIC AND SUBSEQUENT

Total Diarrhoea Diarrhoea  Diarrhoea

members incidence mortality as§z:iated Hook worm G.lamblia Ent. Ascaris All
willd any histolytica
pathogen

Group

STUDY
Initial
3rd month

6th month
9th month .

12th month

CONTROL
Initial

3rd month
6th month
9th month

1Z2th month




SANITATION ;NTERVENTION CENSUS FORM(1)

Family No....

P

pate of census

.

I L N N N B L B

eker Kalsi camp House No..... .o .
*
3} Sex Education Occupation Occupation Duration Monthly |Source of| Source of | Source of Use Use
primary secondary of stay in | income of drinking | bathing washing Oxfam |open
this camp family water of water - water latxine } or
SUET -

family




—

, House no

SANITATION INTERVENTION QUESTION FORM (2)

Tongi/Sheker Kalsi

et X . . ?

buration |Loose |[Watery Mucoid (Bloody] Mucous Pain | Fever in : pProlapse | Passed Took |Stool
La continued |stool stool | stool |stool | +blood . hdomen | diarrhoea {Vomiting | rectum worms fun-usual| sent |
in stool food | exam..

1

i
4



SANITATION INTERVENTION STCGUL HXAAN..

mp/Sheker Kalshi campl

Family No.

House No.

f’—, Al
»

Age

Sex

Dates of examinations

‘

12ty

Initial

Lat

2nd

3xd

4th

5th

6th

7th

Bth

9th

1oth

1ith




