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Abstract Summary:

Cholera remains a serious problem in Bangladesh. The secondary
infection and case rates are high in families and in affected

neighbourhood. Most case can be saved by oral and selected intravenous

therapy. But deaths still occur due to lack of therapy and knowlﬁdgo.

We plan to interven intraramilial spread by active health education
and chlorination of domestic stored water. ‘The chglera cases would
be identified and the family will be visited on the same day of
admission. The selected families will be censused and rectal swabs
and handwash obtained and cultured from family members for 10 days.
Domestic water samples will be obtained for culture. The study
families will he grouped into (1) Health education with provision of

soap group (2) Control group and (3) Water chlorination group.



Contacts will be educated to use soap before eating anything and
after using the latrine. Soap and earthen pitchers will be provided
for this group. In control group nothing will be changed. Domestic
stored water will be chlorinated in the chlorination group. Tﬁe
groups will be strictly matched for important variables. All diarrhoea
cases will be treated with ORS at home, At least 70 families from each
group will be considered as minimum. .This study will document the
effectiveness of use of soap or chlorination of domestic water in

reducing the‘secondary‘cholera infection. If found effective the

best one may be advocated during epidemics of cholera.

Review:

a. Ethical Review Committee:

b. Research Review Committee:

c. Director;

d. BMRC:




SECTION "IT - RESEARCH PLAN

A. INTRODUCTION

1.

Objective : Mortality from cholera in untreated cases is one

of the most important public health problems now in Bangiadesh.

The morbidity and mortality are worse in remote areas. The
intrafamilial and neighboufhood spread of infection is very

common. Easy ways of protection against shigellosis and nosocomial

infection have been demonstrated by washing hands. This study

_will examine whether intrafamilial infection and disease can be

reduced significantly by washing of hands with soap and water
and by using chlorine tablet in domestic water container of the

infected families both in urban and rural areas.

Background : 1In most developing countries of the tropical and

subtropical zones of the world diarrhoeal diseases still cause a
great deal of morbidity and mortality(1). Of all the diarrhoeal
disease cholera is the most dreaded one. Over 100 years ago
John Snow proved that the agent was carried by water(2). Morgan
et al in Thail;nd(S) and Dozon et al(4) in.éhilippines reported
that multiple cholera cases in cholera affected families are not
very common, Soon it was found by the Pak—SEATO.CRL(S) that
over 11% family contacts contracted the infection. A.Q. Khan

et al(ﬁj found that the secondary infection rate may be much

higher in some cases. Martin found 17.7%(7) and Mosley found



16.7% of the contacts to be affected with secondary infection.

Bart observed that when both classical and El1 Tor cholera occur in
the same sociceconomic groups the secondary infection rate for
classicalrwas 24.6% and for El Tor 20.6%(8). In 1973 Khan et al
found that the secondaryiinfection‘rate for E1 Tor in Dhaka was 31%
of which over 24% develoﬁed'symptoms(Q). It is therefore, proved
that the family contacts and neighbourhoods!are at greatest risk of
developing cholera. McKay has stated that ¢holera cases spread
fast and kill people quickly(10). How cholera is transmitted from
one to another| have b;en studied by—many wo;kers after John Snow.
Irrigation canal(1l), shrimps(12), boatman(iS), sea foods(14,15},

bottled water(l16), charitable meals[l?), canal water(18,19), different

food staff(20); are the usual vehicle of transmission. The

knowledge of 411 these vehicles however, could not adequately

prevent the t;ansmission of cholera during epidemics. In addition

to other thinés, Wissman et al suggested'separation of infected ones
from the non-infected ones and practice of health education for
shigellosis(21} which is transmitted from person to person.

Ketharine found réutine handwashing effective in removing bhacteria(22}.
Allen advocated washing hand with socap and water for removing nosocomial
infection(23). Hand washing has been found useful in India(24)

USA(25) and Bangladesh(26) for diseases which spreaa from person

to pexrson. quhave isolated Shigellae from hand(26) and Samadi

has isolated Rotavirus from hand(27). More recently scientists
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have found in Africa that cholera also is transmitted from person to
per=on{28). Our present studies on classical and El Tor cholera supports
that V. cholerae can also be isolated from hand. This may explain why
~cholera could not be prevented in a camp with Central Water Supply and
Sewarage-connected latrine facilities(29). Spira et al found that

st;red water contained vibrio and the secondary infection rates were
higher in families with infected stored water(30). Chlorine has heen
offective when added in central water supply.’ In villages central

supply of water does not exist. Although none has studied its effective-
ness when supplied in domestic water container in Bangladesh one

indian scientist has reported effectiveness of chlorine in preventing

diarrhoea(31).

Therefore, in a situation where people dies in thousands [(as in
Bangladesh, 1982} during cholera/diarrhoea epidemics and when vaccination
is neither effective nor economic, safe water supply remains a remote
possibility and scope of sanitary latrine is poor some sort of preventive
mcasures are desirable and obligatory for every people's governmenf.

Our hypothesis is that both washing of hands of contacts of cholera
c¢ases with soap and water or simple chlorination of'domestic water
will be effective in reducing subsequent‘infections. During epidemic
time this may save many people, Therefore, we want to test thelideas
in the field. We are aware that people do not change their habit so
cnsily; We have to make an all out effort to educate hand waéhing and
using chlorinated water during epidemic. Otherwise, in remote areas a
very high rate of mortality duringlepidemic cycles may prevail until

sufficient protective measure is adopted.



Intervention is particularly necessary considering the reappearance

af classical Vibrio cholerae in Bangladesh which is claimed to be more

severe in causing disease and deaths than the El Tq{ cholera,

3. Rationale: Cholera causes ahigh degree of morbidity, mbf;ality and
a considerable dislocatiop of affected families and the Public Health
Department. About 15,000 people died of diarrhoea in Bangladesh in
abOut.Six—months' time (32). Sometimes cholera causes panic and
kills large number of people in a short time, Mualtiple cases from
a family or a community are frequently reported. Large number of
inapparent, mild and se;ere cases can transmit the disease to
others., For poor families or low socioeconomic communities (as
in Bangladesh), cholera is a cause of great concern; but there
.is no known effective and workable preventive weapon within the
economic feasbility of the country. It has been seen thét by
handwash nosocomial infection, indigenous infection and shigellosis
could be. considerably reduced. As:ﬁast sources of water can not
be chlerinated whether chﬁgrination of stored water is effective,
in the face of epi&emic, needs a trial. Therefore, an intervention,
if found Successful; éhe most effective one can‘Se gasily enforced

keeping other factors unchanged even in village situations.

B. SPECIFIC AIMS OF STUDY

1. Does\washing hand with water and scap reduce the secondary cholera

attack rates. significantly?



2. What is the role of chlorination of domestic water in

preventing cholera?

METHODOLOGY -

The confirmation of cholera is not obtained until the second day cf
admission. If we wait until the 2nd day we may miss many subsequent
infections. Therefore, family study will be begun on the.same day

on receipt of of DF results from the outdoor in Dhaka and Matlab.

- The cirteria for sq}pctipp of cases will be as follows:

The first available cose admitted in the Hospital/Treatment Centre

'

for treatment of diarrhoea will be considered as an index study
case,

He should be the first case in the family, has not used

antibioti. feor the present illness, lives in Dhaka city or suburb

or within reasonable distance of Matlab area, has a family living

with'him, is cooperative. He may be of any age (4+-5, 5-9, 10-14,
15-19, 20-39, 40-59, 60+) sex and religion. His/her family contacts

will be studied and handwash intervention will be applied.

L}

The field teams will meet the matients to scrutinize the above
criteria every morning and select probable cholera cases for D.F.
examination. |

A laboratory technician will do dark field exéminat;bn of rectal
swabs/stool of probable cholera cases in the early morning, If

recruited in study then the case should be confirmed by culture otherwise

will be dropped from study.’



Depending on availability of cases three cholera cases will be selezted.

Those selected will be retained in the hospital for at least a
night for better cooperation. Later on whether thelpatient will be
discharged or retained, will depend on the consideration of the
physicians on duty. The patients thus selected will be assigned
ulte}natively into 5 crouns. The first one(A) will be selected for
handwashing intervention study. second one {B) for control and the
third one (C) for chlorination of domestic water intervention study.
Their detailed addresses will be obtained and if vossible the

attendants will be taken with the teams for identifying the homes of

the cases for the first time.

The two study cases will bhe matched with a single control case hy

the following criteria.

A. Socioeconomic conditions as indicated by the following factors:
1. Tvpes of housing (building, semi-nucca, tin-shed,
thatched).
2. Sources of domestic water: city supniy/T.W., sﬂrface‘
water, mixed..

3. Per capiia monthly income (upto Tk. 200, Tk. 300-500,
Tk. 500-1000, over Tk. 1,100).

.B. Age and Sex Groups:

C. Duration of purging of index cases

1. 0-6 hours
2.7 7-12 hours
3. 13-24 hours
4

. 25 hours or over



A separate team(one trained male and one female field ‘assistant)
ﬁili visit each family on the day of hospitalization with forms, plates,
tubes, water sampling bottles, chlorine tablets etc. The family census
and the socibeconomic forms will be filled im their premises. After
filling in the fofms RS/SS will be obtained and streaked on Monsur's
pldtes and then put the swab in B.P. tubes for culture from all members.
A 50 ml of water will bercollected.in bottles containing 25 ml triple
strength bile pepton.media, from the family water sources used as well as
from the storage pitchefs/jars. They will wash the left hand, nail beds
and fingers of the patienés.and contacts on a sterile petridish with 20 ml
of B.P. media from universal ;ontainers and then pour it back to the same
containers. The culturing will be done using a standard method in the .

laboratory(33). Finger stick blood would be collected from all, once

. \ . . iy s e s
on the first and once on the 10th day for estimation of vibriocidal titre rise.

In case of severe diarrhoea in contacts of any group the patients
should be hospitalized ag usual through the OPD. In the cases of mild

to moderate diarrhoea the contacts will receive ORS at home.

On the first day, the teams will supply for group A one bath soap,
and 2 earthen pitchers for storing water. A second piece of soap will
be supplied on the 5th day of visit or earlier. The pitcher should be
filled with water in the mo?ning and evening especially once in the
presence of field teams. Incases of large families (over 6 meQbers) one

O
additional pitcher and piece of soap may be supplied. One tin *mug’
L)

will also be supplied where necessary to index families(A).
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Before supply the soans will be divided into two pieces to ensure use.
Hembers will be advised to wash hands with seap and water after defecation
and before eating anything. The tecams will aks and varify every morning
whether the soap and water had been used adequately. Every day they
wiil instruct the members tc use soap and water thoroughly after
defecation and hefore taking any meals. Every morning the workers will
note down whether the soap had been used on the previous day and night
and physically sce whether they waéh hands with soap and water from

the pitchers. They will also ensure that the pitchers are filled in
their presence. The teams will visit very early in the morning from

the 2nd day during the first 5 days and stay for some time to watch
compliance of instructions. They will tick against 12 points on form
no. 4 every day for first five days and one of.them will put his

signature.

In the cases of control groun (B) nothing should be influcnced.
Their ways of taking car; of their sick, food, water and environment
should not be interfered. No soap or pitcher should be supplicd for
any family of control grouﬁ (B). Serious cases should however. be
A encouraged to bring to the ICDDR,B llosnital for treatment and other
cases be treated with ORS at home. Diarrhoea of contacts will be noted
Rectal swab, handwash and water samples will be collected as for index

families for culture.

For chlorination of water group (C) chlorine tablets will he

sunplied. Field workers will mix tablets when their pitchers and other
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water containers are filled in their presence. Members will be
instructed to use chlorinated water only and not the surface #ater
sources during epidemic in the area. The forms should be daily filled
in with the replies of all questions and the culture results. This
group will not be provided with soap or pitcher. Concentration of
chiorine should be one part milli in the containers. An idea will have
to be made by measuring the sizes of water containers and the use
every time they fill the containers. They left over water in the
pitchers will be smelled for chlorine every morning before they are

filled.

Five families will be assigned to each team. Each team will

visit the family daily for 10 days or until 3 daily RS become

negative beyond 10 days.

" Assuming that there will be 5-6 members in each family and fhere
will be some non-cooperation and dropping oﬁt, at least 70 families
in each group will have to be studied to show a significant difference
of about 50% in.the subsequent attack rates between case and control

families.

pata analysis: The effectiveness of tﬁe intervention will be
compared: Plan of data analysis are as follows:
1. Secondary infection rate in each group by age/sex. !
2. Secondary case rate,}n each group by age and sex.

Infection to case-ratio by age and sex.

G
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4. 1Isolation rate from sources of water in 3 groups.
5. Isolation of V. cholerae from pitchers.

6. Tsolation of Vibrio cholerae from hand washing of the family

contacts.
7. Incidence of other diarrrhoeas in the groups.
8. Rate of subsequent hospitalization and deaths from diarrhoea

in three groups.

The data will be coded, punched, tabulated and analyzed using
either the IBM machine or the computer. Significance test will be
done by using the X2 test. Some dummy tables are shown.

D. SIGNIFICANCE

This study will establish how'mang of the secondary cases can be
averted by intervention with hygienic practices and chlorination of
water only. If found effective the better method of intervention can
be applied easily during epidemic of cholera where no other
intervention is feasible. This can be recommended for the affected

areas.

E. FACILITIES REQUIRED

1. Office space: As the study would be conducted in the field no

outside office space (other than ICDDR,B) will be needed.

2. Laboratory space: Laboratory work will be done in the ICDDR,B

Microbiology Branches and as such no separate laboratory space is needed.
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Hospital resources: The severe cases from the study families

will be admitted as usual outside cases. The mild cases will

be treated in their home with ORS.

Animal resources: Animals will not be needed for conducting any

test for the purvose of this study.

Logistical support: The location of the study will bé in Matlab

and within the city. Two vehicles will be needed daily for

- about § hours in the morning and 2 hours in the afternoon on

all the days of the week during the period of the study in Dhaka.
In Matlab two speedﬁbats with driver will be needed daily.

These are already available..

Major items of Equipment: No major equipment is needed. Minor

equipments like field bag, spirit lamps, umbrella, gumshoe, media
antisera, swab sticks, paper, pencils, candy, ballgons, aspirin,

oralyte, vitamins, etc. will be needed.

Other specialized requirements: Soap, earthen pitcher, tin mug,

stool cups, computer tapes and IBM cards etc. are the important

special items needed for this study. .
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SECTION TI1 - BUDGET

A. DETAILED BUDGET

DHAKA AND MATLAB

L. PERSONNEL SERVICES

o Time Projegt requirement

Name Position used Taka Dollar
Dr M. U. Xhan Scientist 20% -8,000
br Emdadul Hoque Physician 15% - 400
Dr . A.R. Samadi Consultant
Dr. M. Yunus Consultant - . .
Mi. Shahidullah’ F.R.O. 40% 7 . 1,000
Mr. W.U. Ahmed S.R.0. (Microb) 10% 200
Mr. B. Hossain (Microb - Matlab} 10% 150
~ Mr. Dipak Kumer Barua .- Sr.Health Asstt. 100%
Mrs. D. Purification Health Asstt, 100%
000
Ms. Tahmina Begum Health Asstt. | 100% 5,00
To be named Health Asstt.1 100%
For Matlab S.F.R.0.1 40% 1,200
Health Asstt. 5 100% 7,500
‘ Female F.W. 2- 100% 1,250
Coder - 1 .. o 100% (1.1/2m) 200
Programmer - 1 25% (1 month) 100
0.T. (approx.) 20% {sl.no.4- onward} 25% 1,800
when unavoidable only.
- Sub total - = $ 26,800
2. SUPPLIES - szzs====
Name Unit cost Quantity Dollar
R.S. Culture for V.C. Tk. 11.00 15,500 6,800
water culture for V.C. Tk. 7.5 3,600 1,100
Multivitamin tablet . Tk.110.00 20 tin 100
Multivitamin syrup Tk. 12.00 100 btl. 60

Aspirin tablet Tk.120.00 _ 20 tins 96



Name Unit cost Quantity

Iron tablet Tk. 120.00 10 tin
Oralyte/ORS Tk. 2.00 1000 pkt.
Candy Tk. 110.00 20 tin

Balloons Tk. 27.5 40 box

Stationeries

(paper, pencil, stencils,’
pens, etc)

Computer tape $ 25.00 4 piece
IBM Cards 3 12.50 2 pkt.
Earthen pitcher Tk,  5.00 500
Tin/Aluminium mug ¢ Tk. 5.00 240
Soap (bath) Tk. 5.00 500
Chlorine tablet . 4000
Sub total
BQUIPMENT
Nil

PATIENT HOSPITALIZATION

Nil

OUTPATIENT CARE

Nil

ICDDR,B TRANSPORT

Mileage - Dhaka

Transport M 30 x D 330 x Tk.4.5 x 2T
Waiting charge H. 3 x D 330 x 2Tx12 Tk.
Boat,rickshaw etc. (approx.)

Matlab Trip:; @ Tk.300:x 50

Speed boat 2 x 4 hours x 100 Tk.x350
Country Boat/rickshaw

Dollar

60

80
100

50.

300

100

4,050
1,080
100
600

11,200

100
17,1350
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8.

14,

TRAVEL AND TRANSPORTATION OF PERSONS

Local travel for]works or presentation

TRANSPORTATION OF THINGS

Transport of cards and tape

RENT, COMMUNTICATION AND UTILITIES

Postage

PRINTING AND PURLICATION

Printing forms (appx.)
Xerox cost (appx)
Publication (journal) (appx).

QTHER CONTRACTUAL SERVICE.

Typing expenses

Editing charge

Computer charges

CONSTRUCTION, RENOVATION, ALTERATION
Nil '
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Dollar

150

20

100
50
500

Sub total $§ 650

Sub totatl 150



Category Taka Dollar
1. Personﬁel - 26,800
2. Supplies - 9,171
3. Equipmeﬁt - -
4. Hospitalization - -
5. OQutpatient care = -
6.. ICDDR,B Transport ; - 17,130
7. Travel Persons , - 150
8. Transportation of things - 6
9, Rent;;Communication § utilities - ZQ
10, Printing - 650
11. Contractual service - 150
12. Construction - -
Total  Tk.- $‘IS4,077
Overhead @ 10% $ 5,408
Grand total US § 59,485
N.B. Dacca - Us § 29,485
Matlab - us $ 30,000
Total incremental Us § 32,685

B. BUDGET SUMMARY

cost

17
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ABSTRACT SUMMARY

INTERVENTION OF TRANSMISSION OF CHOLERA IN FAMILY CONTACTS BY
HANDWASHING

The incidences of cholera both in urban and rural areas have
increased many folds within a short period of time. The case fatality
in untreated cases and the subsequent infection rates are high.
Transmission of cholera isone of the most important problems in
Bangladesh at present. We propose to inturrupt.this problem of
interfamilial spread by washing hands with soap and water of the members

of cholera affected families.and by chlorinating the water of another group.

" The cases will be 'selected for a 10 day follow up and the study
will be initiated on the lst day of admission of the index cases and
Rectal swab and hand wash will be cultured for 10 days, illness and
socio-economic history obtained from the contacts and the index cases.
Water samples will be cultured. The families will be grouped into
3 groups (1) Health Education and provision of soap group and (2)Control
group. About 50 families in each group will he studied in Dhaka and an

equal number in Matlab. Another group(3) will be taken for intervention
with chlorination.

1. The population will be from all ages, sex and religions from the
metropoliton area of the Dhaka city and also from Matlab area.

2. No major risk is involved in this study. The obtaining of Rectal

Swab is without any risk.

3. For minimiéing the difficulty in obtaining R.S. the Swab Sticks
will be soaked in sterile saline. The children will be eased by

giving them candy and balloons.

4. The purposé of the study will be explained to the subjects or
guardians of the subjects right in their own premises. A consent

form will be signed by them for every case family. They will be
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at liberty to withdraw at any time from the study. Their refusal
or withdrawal will not bar them from obtaining hospital treatment

in any way.

The interview will be initially with the patient and then with the
attendant of the patient. Hewill be taken tb the family By the team
and our purpsoe will be explained to them. 1If he agrees to o
caoperate with the ICDDR,B then the final forms will be filled up
and consent obtained from them. This interview may take about

15-30 minutes.

The diarrhoea cases of the study families will receive treatment

in ICDDR,B hospital. The milder cases, not admitted will also
receive ORS treatment. The health education group will learn the
hygienic practices and also get soap and pitcher during the period
of study; 1f the sﬁfead éan be prevented the members will be saved
from the disease. This will 6utweigh the minor inconvenience.

. The study needs to record the age, sex and number of the members
of the family and some information about the water use pattern.

None of these are confidential in nature.



FORM 1

Cholera intervention study :

Family no.

Hospital no.

Dates of :

Groups A/B/C

Diagnosis DF

Address

Culture

Hospitalization

Study

Names

Age

Sex

Relation
with
head

Occupation

Blood

1st}

2nd

Inde

x(1)

2

3

10

11

12




Cholera intervention study :

FORM 2

RS culture and result form

Inaba El Tor, Og-0=Ogawa classical, Og-+

Ogawa E1 Tor, NAG=Non-Agglutination vibrio

Family No. Group A/B/C
1 day 2 days| 3 days | 4 days 5 days 6 days| 7 days 8 days 9 days { 10 days
Dates - .
i;;. DR CR DRI{CR| RS|DR{CR| RS|DRICR| RS DR‘CR RS‘DR CR{ RS{DR|CR| RS[DRICR | RSIDR R | RS DR |CR
i 1({ndex)
2 - 3 B i
Ls
4 .
5
6
- 7
X -
9
10
- -
12
RS=Rectal swab; =taken, R=refused, A=absent, DR=bPiarrhoea; O=no diarrhoea
l=mild, 2=moderate, 3=severe, 4=hospitalized
CR=Culture result; None=0, IN-O=Inaba classical, IN-+,




Cholera intervention study

Family No.

FORM 3

Group A/B/C

: Water collection and result fdrm

Dates of
collection/
Result

Samples of domestic water storage

Open sources

Supply

Tubewell

Pond -Canal | River

Pond .

Canal

River

Result

" Result

Result

Result

Result

Result

Result

Result

Result

‘Result

NB. As in RS culture scheme




FORM 4
Cholera intervention study :

Guideline for lField Staff

Family No. Staff assigned

Items

Days/Signature
1 72 3 4

Remarks

I have advised them thoroughly to
wash hands with soap

2. The members understood and willing
to cooperate '

3. S81.... washed hands in my presence

4. I asked all members present whether
they washed hands with .soap after
using latrine and explained them again

5. I have asked all members to wash hands
with soap every time before taking food

6. The pitchers havé been filled with
water in my presence

7. Soap and storage jars are adequate

8. The soap has been used for washing
hands only-

9. I have explained them why and how to use
chlorinated water for all domestic uses

16. T have mixed chlorine tablet in the jar
myself as demonstra;ion

11. I left-3 tablets of chlorine for
additional water to be refilled in the
afternoon

12. The left over water in all the pitchers

smell; chlorine

N.B. To be signed by Health Assistant daily against 12 points for S days.



TABLE I - Subsequent isolation rates of V. cholerae from RS

of contacts

' No. with
Groups - No.Contacts No. infected symptoms

Hand wash(A)

Control (B)

Chlorination(C)

Significance A vs B, P =

Bvs (C, P =



Table 2 - Isolation of vibrio from hand wash by age

- AGES _
Groups cuttured  0-1 1-4 5-9 10-14 15-44M 15-44F 45+
A
B




N

Table 3 - Isplation of Vibrio from different domesti¢ water sources

No. Sources
Grouns C i .
cultured ° City Suppiy(a) Hand pump(b) Ponds/canal/river(c)
tubewell
A
B
c

Significant».teéts
avsb P =
avs c P =

bvs c P =
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