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Abstract

Background: Hand washing is considered as one of the most effective hygiene promotion activities for public
health in developing countries. This study compared hand washing knowledge and practices in BRAC’s water;
sanitation and hygiene (WASH) programme areas over time.

Methods: This study is a cross-sectional comparative study between baseline (2006), midline (2009) and end-line
(2011) surveys in 50 sub-districts from the first phase of the programme. Thirty thousand households from 50
sub-districts were selected in two steps: i) 30 villages were selected from each sub-district by cluster sampling, and
ii) 20 households were chosen systematically from each village. The matched households were considered (26,404
in each survey) for analysis. Data were collected from households through face-to-face interview using a pre-tested
questionnaire. Respondents were the adult female members of the same households, who had knowledge of
day-to-day household activities related to water, sanitation and hygiene.

Results: A gap between perception and practice of proper hand washing practices with soap was identified in the
study areas. Hand washing practice with soap before eating was much lower than after defecation. In baseline data,
8% reported to wash their hands with soap which significantly increased to 22% in end line. Hand washing
knowledge and practices before cooking food, before serving food and while handling babies is considerably
limited than other critical times. A multivariate analysis shows that socio-economic factors including education of
household head and respondent, water availability and access to media have strong positive association with hand
washing with soap.

Conclusion: Gap between knowledge and practice still persists in hand washing practices. Long term and
extensive initiatives can aware people about the effectiveness of hand washing.
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Background
Hygiene promotions enhance the effectiveness of water
and sanitation programme in most of the developing
countries [1]. Hygienic behaviors can play an important
role in the prevention of diseases related to water and
sanitation. An average of 65% of death caused by diarrheal
diseases could be reduced if good hygiene practice accom-
panies the provision of water and sanitation [2]. Diarrheal
disease has been considered as a serious global problem
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[3] and leading cause of child mortality around the world
[4]. Around 2.4 million deaths could be prevented annu-
ally by good hygiene practice, reliable sanitation and
drinking water [5]. Evidence shows that hand washing can
reduce the occurrence of diarrheal diseases by 14-40% [6].
Different studies showed that hand washing can decon-
taminate hands and prevent cross-transmission [7,8].
Hand washing with soap can also reduce the risk of en-
demic diarrhea and respiratory and skin infections [9].
The effectiveness of hand washing with soap can reduce
diarrheal risk up to 47% [10]. Many studies carried out in
Bangladesh suggested that hand washing is one of the
factors which decreases the incidence of diarrhea in
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intervention areas [11,12]. Studies also revealed that WASH
intervention improve the water, sanitation and hygiene situ-
ation in Bangladesh; reduce diarrheal prevalence associated
with lower number of fecal-colony forming bacteria on
hands [13].
Bangladesh faces many challenges related to water, sani-

tation and hygiene. Water and sanitation related disease is
considered as one of the most significant child diseases in
Bangladesh. Non-fatal chronic conditions such as diar-
rhea, worm infections, cholera, malaria, trachoma and
schistosomiasis are also sourced from water and improper
sanitation practice. Water-related diseases are responsible
for 24% of all deaths and gastroenteritis and diarrheal
diseases killing 110,000 children below the age of five
every year in Bangladesh [14]. Improper sanitary practice
such as open defecation, lack of proper hand washing
practice, fecal disposal in open places are the major risk
factors that results in diarrheal or water-borne diseases.
Government of Bangladesh (GoB) has taken initiatives to
achieve the full coverage of sanitation and in collaborating
with BRAC (Bangladesh Rural Advancement Committee)
WASH programme to achieve the target of Millennium
Development Goal (MDGs).
The overall strategy of BRAC WASH programme is cen-

tered on hygiene and behavioral changes. In WASH inter-
vention areas, BRAC form a Village WASH Committee
(VWC) with 11 members (6 female and 5 male) from vari-
ous groups (e.g. local elite, community people) for an aver-
age of 200 households. In each VWC, a total of 5–30
clusters were formed consisting of 10 households in each
cluster. The programme assistant (PA) organize the cluster
meetings ensuring the participation of female members
from all 10 households at 2 months interval in each cluster.
To ensure the active participation of male, adolescent and
children (aged 9–11 years) in WASH activities, the Field
Officer (FO) also organizes separate meetings apart from
the cluster meetings. The programme also organizes differ-
ent forums to ensure participation of local elites and other
common people. The programme people disseminate
knowledge of sanitation and hygienic practices through in-
tensive health education. Besides the BRAC staff, the VWC
members, religious leaders, community leaders, school stu-
dent brigades also take part to implement the programme
effectively at community and institutional levels.
To conduct the WASH initiatives in a new village, 3–4

days are needed to disseminate information about WASH
and remind the community people of pervious BRAC
interventions involving oral rehydration, drinking saline as
health measure for diarrhea. BRAC WASH programme is
the initial intervention that has undertaken to prevent the
spread of diarrhea and other water borne diseases. After
the dissemination, BRAC staff members extend an invita-
tion for a cluster meeting in a selected house after consul-
tation with the owner.
During the first day of the meeting, the staff members
provide five messages on hand washing to make people
aware about hygiene practices: three on hand washing
before taking food and two on hand washing after
defecation. Along with hygiene education, the health
education component consists of awareness building on
i) using safe water for cooking, washing and bathing; ii)
keeping surroundings of the households, kitchen, tube-
wells and latrines tidy; iii) construct platform of the
tubewells with solid materials; iv) disposal of domestic
waste, excreta of poultry and livestock in fixed place and
disposal of children’s feces in sanitary latrine. Then a
map is drawn on the ground showing all households in
the cluster. From that social mapping the availability and
location of tubewell and sanitary latrines, water drainage
system and the socio-economic system can be portrayed.
BRAC-WASH staff members record the community
people who have participated to draw the map and dem-
onstrate the hand washing of those members. Then the
next day, these people are divided into two groups that
walk the whole area of the village and discussed what
they have seen and what necessary steps are needed to
take to ensure the safe water, sanitation and hygiene
facilities for the village people. After the successful com-
pletion of the first meeting the committee members fix
the place, time and date for the next meeting.
Before launching the WASH programme, a baseline

survey was conducted by the Research and Evaluation
Division in 2006–2007, to understand the pre-programme
status vis-à-vis the impact evaluation of the programme.
Subsequently, a midline survey was done during April-
July, 2009 to assess the extent of changes occurred in dif-
ferent indicators including knowledge and practices in
various intervention components. The aim of the end line
survey (December 2009-March 2010) was to identify the
impact of BRAC WASH programme on water, sanitation
and hygiene practice after five years intervention period.

Methods
Study area and design
This is a cross-sectional comparative study of baseline,
midline and end-line surveys. The surveys were carried
out in 50 sub-districts where BRAC WASH programme
has been offering its intervention since 2006.

Sample size and sampling
The sample size comprised of 30,000 households, 600
from each of the study sub-districts for 3 rounds (baseline,
midline and end-line surveys). A multi-stage sampling de-
sign was followed in drawing the sample. In the first step,
using the 30 cluster sampling method, 30 villages were
selected from each sub-district. In the second step, from
each village, 20 households were selected systematically. A
total of 29,985 households were interviewed at baseline
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Figure 1 Knowledge and practice gap of hand washing
before eating.
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(2006) while at midline (2009) the corresponding figure
was 29,885 and end-line (2011) survey covered a total of
26,404 households. Only the matched households from the
three consecutive years were considered for the compari-
son. The households which were missed in end-line survey
(due to death, displacement and absenteeism) were not
considered and thus the number of the households is smal-
ler in the end-line than midline and baseline. Respondents
were the adult female members of the same households,
who had knowledge of day-to-day household activities
related to water, sanitation and hygiene.

Data management and analysis
Filled-in questionnaires were edited and coded for com-
puter entry and twenty percent of the questionnaires were
re-checked for consistencies. These data were entered in
computer, cleaned and analyzed using the SPSS and
STATA software (Licensed in 2007). Self-reported data
were collected for hand washing practices in the three
repeated survey period. Respondents were the adult fe-
male members of the same households, who had know-
ledge of day-to-day household activities related to water,
sanitation and hygiene.The respondents were asked know-
ledge about the critical times of hand washing and how
often they practice it. There were six critical times identi-
fied e.g. before eating, after defecation, after cleaning bot-
tom of babies, before feeding babies, before cooking and
before serving food. There were nine options for hand
washing practices e.g. one hand with only water, two
hands with only water, one hand with soap, two hands
with soap, one hand with soil, two hands with soil, one
hand with ash, two hands with ash and do not wash. It
was considered that they would say those critical periods
when they practice hand washing and how they practice
in those critical periods usually. If any respondent failed to
notice any critical time of hand washing then it was con-
sidered as ‘do not wash hands’ for that critical time. In
case, absence of the baseline’s respondent in midline or in
end line survey, any adult household member was inter-
viewed from those particular households. Chi-square test
compared the significance of differences between indicator
values. A ‘p’ value of 0.05 or less was considered as signifi-
cant chi-square tests.

Statistical analysis
Index for hand washing at critical time
Generalized Linear Model (GLM) was used to analyze
factors associated with hand washing practices. We
detailed out the specific indicators used to construct the
index. For constructing the index, we assigned a value of
‘1’ for highest score of self-reported hand washing prac-
tice of both hands with soap at critical times whereas ‘0’
for lowest score when none washed hands at all. Then
the values were summed up and divided by total number
of indicators used so that is the value of the index lies
between ‘0 to 1’. This index were used as dependent
variable for the regression analysis to see what or which
factors influence hygienic hand washing practices at crit-
ical times. Thus, we created a variable named ‘Wash
score’ for multivariate analysis. Six critical times for hand
washing are considered while constructing the score, e.g.
before taking meal, before serving foods, before cooking
foods, after defecation, before feeding babies and after
cleaning bottom of babies.

Ethical issues
To conduct the study ethical clearance was obtained
from BRAC’s own ethics committee at Research and
Evaluation Division (RED). Verbal consent was obtained
from the participants before conducting interviews. The
enumerators read out the verbal consent form to inform
the general objectives of the study to the participants.
They were also informed that their participation was
completely voluntary and could withdraw from the inter-
view at any time. The respondents were also free to re-
fuse answer to any questions they felt uncomfortable.
Any refusal would not affect receiving any services from
BRAC. Confidentiality in data handling was strictly
maintained.

Results
Gap between knowledge and practice of hand washing
with soap
A gap between hygienic hand washing knowledge and
self-reported practices was identified in baseline, midline
and end-line data. Overall 95% respondents reported that
hand washing is essential before taking food whereas 8%
of them wash their hands with soap in baseline which
increased in midline to 20% and in end-line to 22%
(Figure 1). Analysis also revealed that hand washing
practice with soap after defecation increased from baseline
to midline as well as end-line (72% vs. 86% vs. 88%)
whereas more than 90% respondents reported that they
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Figure 2 Knowledge and practice gap of hand washing
after defecation.
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had knowledge (Figure 2). Besides, hand washing know-
ledge before serving food and practice with soap
increased significantly from baseline to midline and
end-line (1% vs. 2% vs. 3.6%) (Table 1 and Table 2). On
the other hand, a reverse situation was found in the case
of after cleaning child’s stool where practice was found
higher than knowledge. In some cases, depletion of
knowledge (5.8% vs. 5.2%) was found from baseline to
midline for before feeding babies (Figure 3) and midline
to end-line for before cooking food (44% vs. 40%)
(Table 1). But hand washing practice with soap
increased significantly from baseline to midline and to
end-line before cooking food (Table 2) and before feed-
ing babies (Table 3). In the end-line, 30% respondents
reported they practiced hand washing with soap after
cleaning bottom of babies, whereas 17% reported it as
critical time (Figure 4). Hand washing with only water
extensively high before eating in baseline (84%) which
decreased in end-line (75%) (Table 2). A major percent-
age of respondents reported that they did not wash
hands before serving food and before cooking across the
survey periods (Table 2) and knowledge regarding these
issues were also insufficient (Table 1).
Table 1 Self-reported knowledge about the critical time of ha

Critical times Survey year

2006 2009

Yes No Yes No Ye

Before taking meal 92.2 7.8 97.0 3.0 97

Before serving food 10.8 89.2 11.3 88.7 13

Before cooking 30.4 69.6 44.3 55.7 40

After defecation 90.8 9.2 95.8 4.2 96

Before feeding babies 5.8 94.2 5.2 94.8 7.

After cleaning child’s stool 10.8 89.2 9.3 90.7 16

N 26,404
Factors associated hand washing practice
The association between hand washing practice and dif-
ferent socio-economic indicators is shown (Table 4).
Hand washing practice increased significantly from base-
line to midline and end-line (p<0.01). Among the inde-
pendent variables education have strong association with
hand washing practices. Both household head’s educa-
tion and spouse’s education have significant relation with
education (p<0.01). Access to media (television) is sig-
nificantly associated with hand washing practice whereas
electricity has no significant impact on hand washing
(p<0.01). Hand washing practice was significantly asso-
ciated with tubewell and latrine ownership (p<0.01). Be-
sides, hand washing materials (e.g. soap, ash) and water
availability near latrines also have significant positive as-
sociation with hygienic hand washing practices. NGO
membership including BRAC has strong association with
hand washing practices.
Discussion
This study has identified gap between hand washing
knowledge and practice with soap at different critical
times i.e. before eating, after defecation, after cleaning
child’s stool, before feeding babies and before cooking
and serving food across programme intervention period.
Analysis further revealed that majority (90%) of respon-
dents have knowledge about hand washing with soap be-
fore eating and after defecation, but only 21% and 88%
respondents reported to do so respectively. This finding
illustrates the knowledge-behavior gap in hand washing
with soap. A recent study carried out in Kenya supports
our study findings where 71% respondents understood
the importance of hand washing after defecation but
only 31% did so [15]. Improvement status of hand wash-
ing with soap after defecation was found in end-line
than baseline and midline. It was also found that
reported hand washing practice with soap before eating
is much lower than after defecation. A study conducted
by Shabnam (2010) in Jamalpur district in Bangladesh
nd washing (%)

Relative difference and p value

2011 2006-2009 2009-2011 2006-2011

s No

.3 2.7 5.21 (P<0.01) 0.31 (ns) 5.1 (P<0.01)

.6 86.4 4.63 (ns) 20.35 (P<0.01) 2.8 (P<0.01)

.0 60.0 45.72 (P<0.01) −9.71 (P<0.01) 10.4 (P<0.01)

.9 3.1 5.51 (P<0.01) 1.15 (P<0.01) 6.1 (P<0.01)

2 92.8 −10.34 (ns) 38.46 (P<0.01) 1.4 (P<0.01)

.7 83.3 −13.89 (P<0.01) 79.57 (P<0.01) 6.0 (P<0.01)



Table 2 Self-reported hand washing (one/both hands)
practice with soap (%)

Wash hands Survey year Relative difference and p value

2006 2009 2011 2006-
2009

2009-
2011

2006-
2011

Before taking food

Soap 7.9 20.0 21.8 153.16
(p<0.01)

1.8
(p<0.01)

13.8
(p<0.01)

Water 84.3 77.0 75.5 −8.66
(p<0.01)

−1.5
(p<0.01)

−8.8
(p<0.01)

Don’t wash 7.8 3.0 2.7

Before serving food

Soap 1.0 1.9 3.6 90.0
(p<0.01)

89.47 (ns) 260
(p<0.01)

Water 9.8 9.4 10.0 −4.08 (ns) 6.38 (ns) 2.04 (ns)

Don’t wash 89.2 88.7 86.4

Before cooking

Soap 3.3 7.1 9.1 115.15
(p<0.01)

28.17
(p<0.01)

175.76
(p<0.01)

Water 27.1 37.1 30.8 36.90
(p<0.01)

−17
(p<0.01)

13.65
(p<0.01)

Don’t wash 69.6 55.7 60.0

After defecation

Soap 71.6 86.2 88.1 20.39
(p<0.01)

2.04
(p<0.01)

23.04
(p<0.01)

Water 19.2 9.6 8.8 −50.0
(p<0.01)

−8.33
(p<0.01)

−54.17
(p<0.01)

Don’t wash 9.2 4.2 3.1

N 26,404
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Figure 4 Knowledge and practice gap of hand washing after
cleaning child’s stool.

Table 3 Self-reported hand washing (one/both hands)
practice with soap while handling babies (%)
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reports similar findings regarding hand washing. Fur-
thermore, results showed that reported hand washing
practice with soap after defecation is much higher than
actual practice in Bangladesh [16,17]. The findings dem-
onstrate that verbal response about hand washing behav-
ior does not provide a real scenario of practices. Hand
washing with only water before eating was higher during
the consecutive survey period as it seemed sufficient
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Figure 3 Knowledge and practice gap of hand washing before
feeding babies.
cleanliness for them. Similar finding was found in the
study by Halder et al. 2010 [18]. Besides, most of the
respondents did not mention about hand washing before
cooking and before serving food.
The respondents having children (<5 years) reported

hand washing practice with soap at two times, e.g. before
feeding and after cleaning child’s stool. Responses’
regarding hand washing before feeding babies indicate
this practice is not common and requires greater em-
phasis to develop practice in future. Another observa-
tional study on hand washing also indicated the similar
findings (Halder et al. 2010). Findings also revealed that
hand washing knowledge after cleaning bottom of babies
is lower than practice. It can be assumed that respon-
dents from those households do not have children failed
to point out this critical time of hand washing and prac-
tice. Besides, knowledge depletion was also found from
baseline to midline before feeding babies and after clean-
ing child’s stool. It might happen in some cases, as alter-
native respondents were chosen during the repeated
Wash hands Survey year Relative difference and p value

2006 2009 2011 2006-
2009

2009-
2011

2006-
2011

Before feeding babies

Soap 1.5 2.4 3.2 60
(p<0.01)

33.33
(p<0.01)

113.33
(p<0.01)

Water 8.2 5.7 7.9 −30.48
(p<0.01)

38.60
(p<0.01)

−3.66 (ns)

Don’t wash 90.2 91.8 88.7

After cleaning child’s stool

Soap 18 15.1 29.7 −16.11
(p<0.01)

96.69
(p<0.01)

12
(p<0.01)

Water 8.6 4.4 7.6 −48.83
(p<0.01)

72.73
(p<0.01)

−11.63
(p<0.01)

Don’t wash 73.3 80.4 62.6

N 9108 11345 7473



Table 4 Results of GLM estimates for the factors
influencing hand washing practices

Indicators Dependent
value: Hand
washing co-
efficient

z value 95% conf.
interval

Survey year

Year 2009 (1 if year 2009,
0 if year 2006 and 2011)

0.060 59.47*** 0.0577-0.061

Year 2011 (1 if year 2011,
0 if year 2006 and 2009)

0.075 67.22*** 0.0726-0.077

Education

Education of household
heads (years)

0.002 15.56*** 0.001-0.002

Education of
respondents (years)

0.003 21.03*** 0.002-0.003

Occupation

Occupation of HH
(1=service, 0=others)

0.004 1.93* −0.000-0.007

Occupation of HH
(1=business, 0=others)

0.001 1 −0.001-0.003

Occupation of HH
(1=farming, 0=others)

0.000 0.61 −0.001-0.002

Household assets

Electricity
(1 if Yes, 0 if No)

0.000 0.85 −0.001-0.002

Television
(1 if Yes, 0 if No)

0.013 11.49*** 0.010-0.015

Roof material
(1if concrete, 0 if others)

0.002 0.82 −0.003-0.008

Floor material
(1if concrete, 0 if others)

0.008 4.49*** 0.004-0.117

Wall material
(1if concrete, 0 if others)

−0.000 −0.12 −0.002-0.002

Economic status

Perceived economic
status (1 if deficit and
0 if surplus)

−0.008 −9.09*** −0.009-(−0.006)

Others

Tubewell ownership
(1if yes, 0 if No)

0.0186 16.13*** 0.016-0.021

Latrine ownership
(1 if yes, 0 if No)

0.016 17.29*** 0.014-0.018

Water availability near
latrine (1 if Yes, 0 if No)

0.003 2.62** 0.000-0.004

Soap/ash near latrine
(1 if Yes, 0 if No)

0.022 16.13*** 0.019-0.025

Slipper near latrine
(1 if Yes, 0 if No)

0.028 15.2*** 0.024-0.032

Membership

BRAC member (1 if BRAC
members, 0 if others)

0.008 6.49*** 0.006-0.011

Other NGO member
(1 if other NGO Member,
0 if BRAC member)

0.005 6.75*** 0.004-0.007

Constant 0.177 115.19*** 0.174-0.180

Note: ***, ** and * denote significant level at 1%, 5% and 10%, respectively.
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survey periods from the same household due to the ab-
sence of previous respondent. Moreover, this is also
likely due to the lack of proper intervention and moni-
toring facilities after three years of programme interven-
tion. After the midline evaluation the programme again
gave more emphasis on hygiene education and hand
washing knowledge which focused in the end line evalu-
ation. Whereas, knowledge and practice regarding hand
washing with soap after cleaning bottom of babies, has
been increasing significantly from baseline to end-line.
In the multivariate analysis, hand washing practice is

strongly influenced by indicators such as education,
media access, better economic condition, etc. The edu-
cation of household head and respondent has greater
emphasis on hygienic hand washing practice. Hygiene
practice regarding hand washing increases if the level of
education increases. Besides, media access (television)
has strong association in the practice of hand washing
rather than access to electricity. In addition, being finan-
cially better off have positive influence on hand washing
practices. Moreover, some relevant issues related to hand
washing, such as, latrine ownership, tubewell ownership,
water/soap/slipper availability near latrine are also asso-
ciated. It is assumed that if water, soap and slippers are
available near latrines then people would be more con-
scious about hygienic hand washing practice. In addition,
different NGO memberships including BRAC have strong
association in hand washing practices.
Although this study endures a methodological weakness

because of the absence of control group. In addition, hand
washing practice with soap at different critical times was
not physically verified which is also a limitation of this
study. Structured observation is imperative to assess the
real scenario of hygiene practices. The strength of the
study including separate teams of field investigators for
data collection during baseline, midline and end-line, ana-
lysis of data of the same households across the surveys
might help avert information bias.
Conclusion
Understanding the changing behaviour of hand washing
in the intervention areas was the major concern of this
study. Gap between knowledge and practice of hand
washing with soap persist and long term motivating
activities are needed to improve hand washing practice
with soap. In some critical period of hand washing, the
community people are still unconscious about the neces-
sity of hand washing with soap. But, the scenario has
been changing and the percentage of people who wash
their hands with soap has been increasing during the
intervention period. Long term and extensive initiatives
should be under taken to make people aware about the
effectiveness of hand washing.
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