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SUMMARY

S i At

Handwashing has been universally promoted for health interventions, but it is essential that
the factors related to behaviour are understood in order to develop appropriate handwashing
\ messages. We found the study of behaviour complex and had to combine several methods:
in-depth interviewing, questionnaire,” obscrvational and bacteriological. Here we present our
expetiences in developing eflicient handwashing options for rural Bangladesh.

The components of handwashing practices after defecation of 90 rural women were
studied (phase 1). During phasc | an in-depth interview was used to design the
observational and questionnaire surveys. Behaviour was obscrved using a.semi-structured
record form and the cffectivencss of the acts was measured by means of bacteriological
tests. A questionnaire survey was undertaken on socioeconomic and water sanitation-related
variables since they influence behaviour. Then, to develop efficient handwashing options, an
! experimental phase (phase 2) tested the bacteriological eflicacy of the components found
appropriate in phase 1.

The eflectiveness of the handwashing practices is believed to be poor since the
bacteriological counts were found to be high (faecal coliform count of the left hand 1995,
and of the right hand 1318 colony forming units/hand). The practice comprised several
; components: use of an agent, handedness, frequency of rubbing, source and volume of
rinsing water, and drying of the hands. Sceventy-five per cent of the women reported that
they could not afford soap. The experimental trials showed that soap, ash and soil give
simtlar results under similar conditions of handwashing (faccal coliform counts of left
hands: 195 (soap), 98 (ash), 129 (soil) and of right: 112 (soap), 54 (ash) and 89(soil)
clu’hand).

The use of multi-method techniques in the study helped to understand and develop

cfhicient handwashing options.

! Keywords: handwashing, multi-incthod, obscrvational and experimental.
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INTRODUCTION ¢t al. 1981; Khan 1982; Stanton & Clemens 1988)
}i diarrhocal morbidity. This would indicate that hand-
Recent research has demonstrated that improvements washing practices reduce the bactcrial concentration of
»n handwashing practices can lead to reduced (Black hands. Consequently, intervention cfforts have been
Carespemdone Bilgic Amim HOQUE, Enviconmental Health focused on improvements in handwashing (UNICEF
fregrannne., TCDDRB, GPO Box 128, Dhaka 1000, Rangladesh. 1990).
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In some instances, projects in Bangladesh have tried
10 promote the use of ashes for Imn('l\'ifashing (Rahman
1983; Aziz o ‘al. 1990). Other programmes have
cmphasized the use of s(mpA (UNICEF 1990). But usc
of soap or ash is not common in the sub-continent (Aziz
er al. 1983; Nath 1993), where most.of the 1.2 billion
people are very poor and cannot afford soap (Nath
1993; Hoque ef al. 1994; Hoque & Briend 1991). Ash is
not casily available in city slums where gas or kerosine is
used for cooking (Haque & Briend 1994). Promoting
a behaviour that conflicts with economic and other
factars is unlikely to be cfiective. Moreover, it is inap-
propriate to design behavioural interventions without
considering cxisting practices.

A carcful study of the handwashing behaviour in any
population can pose complex methodological issucs.
[tow can we lcarmn enough concerning existing hand-
washing behaviours to fit hygicne education messages
and other ‘interventions’ into the cultural, socjal, and
cconomic context of people’s daily lives? How can we
lcarn whether existing handwashing techniques are
actually eftective in reducing contamination?

I'hese issues suggest that systematic obscrvations
(qualitative mcthods) of currént behaviour patterns
and  measurement of bacterial counts  (quantitative

methods) must be combined.

The cultural context of handwashing in
rural Bangladesh
like
strongly shaped by culturally lcarned patterns. Long-

Handwashing, every other human action, is
standing religious and secular patterns are involved in
the ideas and behaviours of Bangladeshi people regard-
ing cleanliness, handwashing and other hygienc actions.
Cleanliness has a central place in -Islamic religious

beliefs and practices as well as in the other religions of

South Asia. The Quran and the Hadith Shanf (teaching

of the prophets) contain various references to the
importance of cleanliness.

‘The relation of cleanliness to prayers is particularly
important among Muslims, since the prayers rendered
five times a day are regarded as mandatory, and onc

must be clean in mind and body to perform them. The

Quran prescribes that before the five mandatory daily
prayers the supplicant must do ablution (ozu): ‘People
must do oz by washing both the hands, arms up to the
chbow, the face, the legs up to the knees—all of this

three times - using [clean] water’.
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‘To be acceptable for prayer or other sacred acts the
individual must be pak, or ritually clcan. If onc has not
performed ozu, one is napak ‘(unclean) for prayer. In

many other activitics, Muslims must be pak. ‘T'here are®

clear directives concerning the things and conditions
that are napak. However, the facces of a baby exclu-
sively fod on breast-milk is not napak. In addition to the

‘concept of pak people in B:ih'gzl:\dcsh generally feel that

faccal material is ghinna; that it produces an unpleasant

emotional reaction of ‘dirtiness’. ‘The concept of ghinna

is much like the English word ‘foul’.-

The separation of left and ilght hands

Muslims of Bangladesh, as ncarly all Hindus, Buddhists
and other South Asian groups, share strong traditional
concepts concerning the separation of the left hand
from the right. This sharp scparation of the hands
scemingly runs counter to the two-hand washing model
of behaviour sct forth in the religious teachings. The left
hand is associated with cleaning oneself after defeca-
tion, so it is ritually unclean in popular usage, though it
is not napak in the religious sensc. Before cating, many
people wash only the right hand, just as after defecation

they wash ()hly the left (Aziz et al. 1983). The ritual

uncleanliness of napak does not arise from a ‘germ
theory' of disease. Commandments concerning the
maintenance  of cleanliness, performance  of  ozn
before prayers, and avoidance of napak are gencerally
expressed in the religious teachings as behaviours that
please God.

Pcople generally avoid allowing the two hands to
come into contact with cach other, at least in certain
kinds of activitics, including eating. ‘These patterns of
hygicnic behaviour are well known and carry such

strong symbolic force that it is somewhat surprising to

find that some individuals nonetheless do rub the hands

togéther in washing. However, this action is prescribed
by religious teachings. This supgests that hygiene
behaviours in Bangladesh, as in many other parts of
the world, are affected by both religious and secular
ideas.

Cleaning and handwashing after defccation:

" shoucho kaz and haat-mati

Cleaning oneself after defecation, throughout South
Asia, involves two distinct stages, and water is needed
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at both. The water is brought to the latrine site in a
pottery, metal, or plastic vessel, called a bodua in
Bangla. The bodna usually has a spout, much like the
spout of a teapot, and holds from 2 to 31 of water. T'he
use of this vessel is restricted to this one purpose.

The first stage of cleaning, of the anal region, occurs
immediately after defectation. Water is poured from the
badna into the cupped left hand and then swiftly carricd
to the anal region. This process involves some skill and
is explicitly taught to small children at an carly age. ‘The
process of cleaning the anal region with the left hand is
refecred to as shoucho kaz, or in more vernacular form,
shuche.

The second part of the cleaning act is referred to as
haat dhowa (if no soil is used). If soil is used, which
is supposed td be the usual traditional practice, it is
teferred to as fiaar maii: a small amount of mud or soil
is used as a rubbing agent. The rubbing may be
single-handed or using both hands. Alternatively, per-
sons may rub their left hand directly on the ground, on
2 patch of soil that has been moistened. After the
rwbbing with soily the individual pours water from the
bodna onto the left hand for rinsing. After the rinsc,
tome persons dry their hand on a towel or other special
doth, some wipe the hand on their clothing, and others
do not dry the hand.

These generalizations about the ‘usual pattern of
handwashing after defectation’ should not give the
mpression of great wniformity (Iloque er al. 1994).
Although the basic pattiern of haat mati seems to be
the cleaning of one hand only, some portion of the
population cvidently wash or rinse both hands.

RESEARCH METHODOLOGY

The study comprised two major phases: phase 1 (field
thase), during which exisuing handwashing practices
aere studied under existing conditions, and phase 2
fexperimental  phase) during which  cxisting prac-
tices were . systematically studied under  controlled

conditions.

Field phasc

In order to explore the cultural pattern of handwashing
tmong rural women of Bangladesh, we carried out

mtervicws, questionnaire surveys and obscrvations of

Research methodelogy for handwadhng

handwashing practices and collected  bacteriological
samples from hands of women in a community some
16 km from Dhaka. The interviews and questionnaires
served to gather information on socioeconomic, cul-
tural, water use sanitation and handwashing variables.
The women were obsenved washing their hands after
defecation,

The first step consisted of two in-depth interviews
with four women in a village close to our intended
research community of Uttarkhan to find out where
haat dhona or haat man takes place. If the women
wash their hands inside the latrine enclosure direct
observation would be extremely difficult.

Most rural Bangladesht homes have some kind of
‘latring” at the end of the couttyard or compound, at
some distance away from the house. However rudimen-
tary the structure, a main requircment is that the area is
shiclded from view, at least the sides most likely
approached by other persons. In somc cases the latrine
is cquipped with corrugated iron siding or other sub-
stantial material. Most have canvas or other flimsy
matcrials,

The women teported that handwashing normally
takes place outside the immediate Iatrine area, nearer
the house, often right beside it. People may have a pond
or other water source along the pathway from the
latrine to the house, so hands arc washed there.

Among rural women defecation generally occurs
carly in the morning, immediately before sunrise.

From the informal interviews we also learned that
there is probably considerable variation in practices,
including the usc of soap. In fact, we cxpected the use
of soap to be fairly high in the arca, as all women
claimed to usc it.

The women wished the observer to be a loeal person
not the principal investigator, "Uhey said that most of
the people are aware that soap should be used in
handwashing, and if the observer were an urban, edu-
cated person, the women would probably use soap to
impress the visitor cven though their usual practice
might be not to use it. Soap is present in most house-
holds, as it is used for some clothes washing, washing
onc's face before going visiting and other special pur-
poscs. But, we found that soap is considered too
expensive to be used in usual handwashing activitics. It
may be used as a beautifying agent.

We selected two local women as observers. Both
had high school cducation (one had 9, the other 10
years). We advised that during their visits they should

1995 Blackwell Science Vad. Jormal of Tropical Medicine and Hygiene, 98, 169 -475 471
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not appear to be ‘different’ by wearing an expensive sari
or the shalwar kartv{ﬁf A . ‘
During some of the observations, the principal
investigator accompanied the local data-gatherers. On
those occasions the wamen often stopped their usual
activitics to cngage in conversation,
We prepared a detailed observation protocol incor-

porating the specific behavioural variations suggested -

by the women’s groups. The protocol also set forth
procedures for collection of -post-defectation hand-
washed samples for faecal coliform counts of the hands.

The observation phase was pretested for about a
week in the same village where we had held the informal
discussions. These pretest observations identified some
problems in the protocol, which was then revised to its
final form. ’ S

One hundred houscholds had been sclected as the
sample, one cach from 100 barts (family compounds) in
the targe village of Uttarkhan. Observations were made
by our village-based fcmale observers from 0530 to
0000 h. If obscrvations in a houschold were completed
quite carly, the observers would go on to the next
houschold on the list. They were able to average 1.7
observations' per day. Ten women objected to our
observation and so data is presented for 90 women.

We had instructed the observers to present them-
seives at the sclected houschold, saying that they were
observing people’s behaviours in relation to children’s
diarrhoca. They were instructed to avoid mentioning
The with visible data-
recording protocol, were to engage the women in

handwashing. observers,
conversation and then accompany them in the direction
of the latrine when the woman went to defecate. Having
waited at some distance from the latrine, the observer
could then resume the conversation with the woman as
she went to the site where she washed her hands.

The bacteriological samples were collected accord-
ing to the modified finger-tip method for faecal coli-
form count (Pinfold 1988). Before or after washing
their hands in the usual ways, the women were asked to
place thejr hands separately into two plastic containers,
each of which contained 100 ml of Ringer and Tween
solutions. The women were requested to make washing
mavements inside the containers by rubbing their fin-
gers on the palm of the hands at least 12 times. As
much of the hand as possible was immersed in the
solution during this rubbing process. The containers
were then immediately closed and placed in an ice-box.
The faccal coliform counts from these samples were
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determined at the Environmental Laboratory of the

. International Centre for Diarrhocal Disease Rescarch,

Bangladesh, usually within 2--3 hours after collection,

Experimental phase

During the c)'(pcrimcnt:ilv phasc, the cffectiveness of the
more common components of handwashing recorded
in the observation phasc was individually tested and
compared by studying ong component in a set of trinls
while keeping the other components constant. During
each set of trials al';out 60 women were instructed to
wash their hands in the same way and, following the
handwashings, each hand was scparately sampled for
bacteriological count. For example: while testing for
soil (an agent), about 60 women washed their hands
rubbing both hands with soil (and a little water) 6 times
and rinsing with 2 I of tubewell water. When testing for
ash, about 60 women washed their hands rubbing both
hands with ash (and a little water) 6 times and rinsing
with 21 of tubewell water. The difference in bacterio-
logical counts after washing were compared between
soil and ash (Stanton & Clemens 1988). ‘The compo-
nents showing acceptable rcsults were combined to
develop-the cméicm handwashing ohli(ms.

Findings

The interviews clearly indicated . significant positive
association between better sociocconomic status and
the use of soap for handwashing; the dctails are
reported clsewhere (Hoquc et al. 1994).

Fifteen women (17%) who reported that they use
soap in handwashing were obscrved washing hands
with soil (10 women) or water only (5 women). Seven
per cent of the women who claimed to wash both hands
were observed washing the left hand only. Three per
cent of the women who reported that they wash hands
using soil were obscrved washing hands with soap.
Eighty-nine per cent of the women reported that they
wash hands for ‘glinna’ or ‘napak’ and only 11% for
discase-causing agents,

Table 1 shows the format of the obscrvational part
of our data gathering protocol and illustrates two of the
common patterns that we found in the data. All infor-
mation in this part of the protocol was gathered dircctly

@ 1995 Blackwcll Scicnce Ltd. Joumal of Troprcal Medicine and Hygiene, 98, 469 475
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Table 1. Portion of observation protocol, with two cases

Rescarch mcethodology for handrwaching

Protocnl questions

Ihd chie wash hands? Yes
One land or bathy? Feft hand

What ddid she do?

Hew many times? Twice

W hole hand or just lingere? Fingets only
Nhat agent used (<oil, ash, soap)? Soil

Floss s i nsed?

Where did <hie pet the <ojl? Near the house
Hevw mmch water was used? 21

Cosof water contmner 2]

Where did <he get the water?

tubewell water

Dricd the hands? No
Wae there dirt under her naile? No
d the two hands came mnta contact? No
Drd she swach her hands at the larine? No

Why did che noet wash her hands with soap

handwashing

Answers of woman 1

Rubbed hand on ground

Rubbed on ground only

Container at house with

Cannot buy soap for

Ancwers of womnn 2

Both hands

Rubbed both hands. Poured water on cupped feft hand
from bacna held in right hand. Put bedna down and
rubbed both hands

More than 6 times

Whole hands

Nothing

Not applicable

Not applicable

Shie filled the bodna in pond scveral times

Pond .

Pond

Yes, wiped on her sari

No

Yes, while she was pouring water and then wiping hands
No

Cannot buy soap for handwashing

tThee was asked directly, and response recorded.

fream observation, except the last item, which was asked
directlv. ‘The observer was expected to estimate the
container. and to make a carelul estimate of the amount
of water used during the haar dhowa or haar marr.

ns

In many instances (28%) the women had used only
part of the water from the bodna inside the latrine (to do
wpcho kaz), and saved a portion of the water for the
haat dhona o haar man near the house. But most
woren (72°0) refitied the container at the house to
complete handwashing using at Jeast twice as much
aater as the women who rinsed their hands using only
the remamder of the water. Approximately half the
women who refilled their containers used water from a
whewell as opposed to pond water. About 75% of the
aomen said they cannot afford to buy soap. "T'wo hands
(e into contact in 3% of cases, but both hands
wuched the same objects before handwashing occurred
in 01 of cases while mainly changing hands in

carrving the ‘hodna® and fitting cloths.

i Overall,

& . .

shandwashing consisted of use of an agent, handedness,

the observational survey indicates that

volimme of rinsing water, rubbing frequency and drying.
“These elements can be practised in different combi-

nations  producing ditTerent  bacteriological  results
depending upon frictional effects and rinsing which will
wash away the loosened bacteria. 'The means of the
faccal coliform counts of hands after defecation and
usual washing were for the left hand: 1995; for the right
hand: 1318 cfu. ‘The counts of washed hands after
cleaning of anus of children were 4326 and 8620 cfu,
which mecans they were more contaminated than they
were after washing following their own defecation.
Table 2 shows diflerences in faccal coliform counts
from the contrasting aspects of observed handwashing
in Uttarkhan village. Although the data are grouped
against an clement, they are really the effects of the
combinations, or interactions, of handwashing clements:
women who used soap also tended to use more water
and rub both hands more than the others. It is possible
that the ‘extra’ rubbing and water use was donce to
remove the ‘soapy feeling’ on their hands. Again, the
faccal coliform data comparing ‘left hand only' with
‘both hands’ washing show some surprisingly bad
results for ‘both hands’. These data contain a mixture
of the ‘soap-users’ with ‘soil-users’ and ‘water only’.

Thus, it is not demonstrated conclusively that soap

« 1995 Riackwell Science bad. Jowmal of Tropreal Medicme and Hygiene, 98, 469-475 473
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Table 2. Results of bacteriological |

cxamination of women's hands .

Type of handwashing

Ieft hand R‘ipln hand

.
« (Geometric mean) - (Gieometric mean)

© Watcr only
Soil and water
"Sn:ip and- water
- Left hand only

Washed hoth hands, '

Used more than 0.7 1 of water

Used less than 0.7 1 of water

Rubbed hands or fingers only 1 or 2 times

" Rubbed hands more than 3 times

ROY

3162
1820 1017
RIY 513
12 1000
4076 1006
122 1585
2155 1230
4266 2201
1412 1023 .

Tabic 3.
count of hands under various

Comparison of faceal coliform

experimental conditions of agents

Experimental conditions

Left hand (gcn'mc'nic Right hand (geometric

mean of c.fal mean of ¢ fu.
of faceal coliform of faceal coliform
pet hand) (values,

5% CI)

per hand) (P-valucs,
95% CI)

Ash+ 6 rubbings of both hands and - 0R 54

rinsed with 271 of tubewell water

C(P=0.5; 033, 1.74) (1'=0.2%; 0.26, 1.38)

Soap + 6 rubbings of both hands and . 195 112

rinsed with 21 of tubewell water

(=0.25; 0.74, 1.02)

('=0.52; 0.63, 2.45)

*Soil + 6 rubbings of both hands and 129 /9

*Reference washing compared with seap

and ach

. )
rinsed with 21 of tubewell water

causces a reduction of faccal counts or that it is the most
appropriate way of washing hands. . A

“T'o explain the methodological issues of the cxper-
imental phasc, we present résults from tests on agents
only (Table 3). Soap, ash and soil produced similar
acceptable results when other conditions were the

same.

DISCUSSION

The purpose of this paper was to demonstrate both the
complexities of research in hygiene behaviour ‘and the
possibilities of a multi-method approach. Tt is cssential
to actually interview and observe the behaviours under
natural conditions ard to record the steps involved.
Through interviewing, we gathercd general information
about handwashing practices, but we did not have

a clear idea about the ‘practice - and its clements.

171 o S 1995 Blackwelt Science 1.td. Javumal of Tropical Mediee and Hygrene, 98, 169475
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Observation and attention 1o the vararions in basic
patterns allowed us to focus on the .components of -
handwashing and to sce that simply recording hand-
washing or no handwashing is much less informative
than examination of horw hands arc washed. Interview-
ing was helpful to collect data on dcterminants of the
practice, e.g. how socioeconomic and water sanitation
factors influence the behaviour (Hoque er al. 1994). It
also helped to know that the majority (89%) washed
hands “for ‘ghimna’ and ‘napak’, which means that

" culture and religion have a strong influence.

The microbiological technigues showed that there is
a need to reevaluate the ‘napak’ perception related to
breast-feeding and child faeces. Bacteriological sam-
pling of hands caused interest and curiosilly. We were
requcsted by almost all women “to-.inform them if
bactcria were identified on their hands, Thus demon-
stration  of bacteriological  plates in lmnd(vnshing
intervention is likely to have an educational value.
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fhis exploration suggests that many factors aflect
Any
intervention runs the risk of failing to achieve substan-

women's  handwashing  patterns, single-factor
nal improvements in removil of faccal contamination of
the hands. For example, the faceal coliform data of
aap-users show much better results than others, but
oheervation showed that the soap users washed both
hands, used more water and rubbed more also. That
means, overall, they practised a berrer method of hand-
waslung and use of soap as a single indicator in that
handwashing will be misleading, under-reporting the
role of other clements in the handwashing. We would
e question the advisability of emphasizing the use of
wap when it did not show significantly better results
than the nse of soil and is considered unaffordable by
the majority ol local people.

A Cculturalle appropriate intervention® can be
ebtained only through systematic gathering of data in
the context of people’s daily activitics using a combi-

nation of techniques.
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