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Abstract. Enteric diseases are often caused by poor hygiene and can contribute to stunting. From 50 randomly
selected villages in Bangladesh, we collected quantitative and qualitative data on handwashing linked to child feeding
to integrate handwashing promotion into a young child complementary feeding program. Most participants stated that
the community knew the importance of handwashing with soap before food preparation and feeding a child, but had not
developed the habit. We observed no handwashing with soap at these key times; sometimes hands were rinsed with water
only. Most participants cited the unavailability of soap and water near the cooking place as a barrier to handwashing
before food preparation. Most caregivers ranked nurturing messages as the best motivator to encourage handwashing
with soap. An integrated intervention should include having soap and water available near the food preparation area and
should use nurturing themes to encourage habitual handwashing with soap.

INTRODUCTION

Child malnutrition contributes to more than one-third of the
total child mortality globally.1 In Bangladesh, 43% of children
less than five years of age meet the World Health Organization
criteria for moderate or severe stunting.2,3 Diarrhea, intestinal
parasitic infection, and environmental enteropathy are often
attributed to poor hygiene,4–6 and may contribute to stunting
through chronic gut inflammation and poor absorption
of nutrients.7 The World Health Organization and the United
Nations Children’s Fund recommend the introduction of com-
plementary food starting at six months of age to help promote
child growth.3 Studies have shown that diarrheal incidence
increases at the age when complementary foods are usually
introduced.8–10 Contaminated complementary food is believed
to be an important contributor to diarrhea in low-income set-
tings.9,11 Diarrhea is closely associated with the dose of ingested
bacteria.12–14 In one study in Bangladesh, 40% of comple-
mentary foods were contaminated with a high concentration
of pathogenic bacteria.12

Unhygienic preparation of foods can cause contamination.
Food contact with unwashed hands can be a source of diarrhea
pathogens.8–10 Once complementary foods are contaminated
with pathogenic bacteria, the bacteria can rapidly multiply
within the foods.15,16An ethnographic study conducted inCeará
State in northeastern Brazil found that hygiene practices during
complementary food preparation was poor and that hands can
be a source of food contamination.17

Complementary feeding may not promote optimum child-
hood growth if consuming contaminated foods result in repeated
bouts of illness.18 In rural Bangladesh, children experienced
significantly less diarrhea when caregivers washed at least one
hand with soap before food preparation compared with chil-
dren in households where caregivers did not wash hands; 3.7%
versus 12.5%.19 Because interventions promoting handwashing
with soap reduce childhood diseases consistently,20–23 encour-
aging caregivers to wash their hands with soap before prepar-

ing food and before child feeding may reduce pathogen
transmission, reduce illness, and could improve child growth.24

Although in Bangladesh preparing food, serving food, feed-
ing children, and eating food with bare hands is a common
practice, most handwashing promotion has focused on fecal
contact. There is limited understanding of the determinants
of handwashing with soap around food preparation and
before child feeding.25 A better understanding of the context
of handwashing at these key times could help to develop
effective interventions to improve hand hygiene practices.
This study aimed to collect baseline data on community per-
ceptions, practices, motivators and barriers to handwashing
with soap before food preparation and before child feeding
with the purpose of aiding the development of an integrated
handwashing and infant and young child feeding intervention.

MATERIALS AND METHODS

Data collection methods. During December 2010–January
2011 the field team used a variety of data collection methods,
including surveys, observations, structured exercises, in-depth
interviews, and focus group discussions to serve different
objectives (Table 1). Social scientists, epidemiologists, public
health specialists, and statisticians contributed to develop-
ment of a questionnaire and qualitative guidelines. A sociolo-
gist (FAN), along with four anthropologists who had extensive
experience in collecting qualitative data, collected the quali-
tative data. An epidemiologist (LU) led the quantitative
data collection.
Study population, sampling, and data collection. Quantita-

tive survey. The objectives of the quantitative survey were
to explore caregivers’ knowledge, perceptions, reported prac-
tices and barriers to washing their hands before food prepara-
tion and feeding a child. In addition, we explored sources of
and access to information on handwashing and preferred
communication channels to receive messages.
Through a multi-stage sampling process, we randomly

selected 50 rural villages within three purposively selected
districts situated in different parts in Bangladesh (Chittagong,
Dinajpur, and Manikganj Districts) (Figure 1). Based on the
population size of the three selected districts, we randomly
selected one sub-district from Manikganj District and two
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sub-districts each from Dinajpur and Chittagong Districts.
From each of these five sub-districts, we randomly selected
two unions, the subunit of a district, to give a total of
10 unions. Unions with < 10 villages or that were part of an
intervention study related to complementary feeding were
excluded from the listing used for random selection. From
10 selected unions, we randomly selected 5 villages for a total
of 50 villages.
For the quantitative survey, we identified the compound

(group of houses surrounding a yard with occupants that share
a familial relationship and typically share access to water and
latrines) at the eastern most extreme of the village. The field
team assessed whether there was an eligible household within
the compound that had a child 6–24 months of age who was
currently receiving complementary food. If so, the field workers
invited the child’s caregiver to participate in the study. If
there was more than one eligible caregiver in the compound,
the field worker invited the caregiver of the youngest child
to participate. If no household was eligible within that com-
pound, then the field workers proceeded to the next closest
compound and again sought to enroll an eligible household.
The study team administered a structured questionnaire to
each caregiver, which took approximately 45 minutes. This
process was repeated at the next closest compound until
7 households were enrolled from the each 50 villages to
include a total of 350 caregivers.
Qualitative video data collection. Video observations pre-

ceded other qualitative data collection. The objective of the
video observations was to explore actual handwashing prac-
tices before food preparation and child feeding. From the
50 villages that had been selected to participate in the survey,
we randomly selected 12 villages and then systematically
selected one caregiver from each village by starting from the
western-most point of the village and enrolling a caregiver

from the fifth compound that met the eligibility criteria.
If there was more than one eligible caregiver in the com-
pound, the field worker followed the same procedure as for
the survey team. If we could not enroll a caregiver from the
fifth compound, we moved to the next closest compound until
we found an eligible caregiver.
To video record caregiver activities, we recruited commu-

nity women who had completed at least secondary school
to conduct the videotaping. We trained them to use the
camera and viewfinder and explained the activities they should
focus during the video sessions. We then had each woman
make a short trial film to ensure quality. The local videogra-
phers recorded caregiver activities for 5–6 hours starting in the
early hours of the morning. The field team observed that the
early morning was the time when a greater number of activities
related to using the toilet, cleaning a child’s anus, preparing
food, and child feeding occurred.
Ranking motivations for handwashing. We conducted a

ranking activity to explore caregivers’ views on the type
of themes that would best act as motivators to encourage
people to wash their hands with soap. For the ranking activity,
we randomly selected 6 caregivers from among the 12 that
participated in the video data recording. The day after the
video data collection, pictures of persons in different situa-
tions that emphasized different motivators for handwashing
at key times by eliciting six feelings: nurture, disgust, attrac-
tion, affiliation, status, and purity were shown to the caregivers
(Hygiene Center’s Tools for Schools toolkit; London School
of Hygiene and Tropical Medicine, London, United Kingdom).
The picture cards also contained text that described a motiva-
tion for handwashing, for example, the nurture pictures
contained “My child is my pride and joy, I wash my hands
to protect my child.” After describing the pictures and text,
we asked caregivers to rank each picture according to its

Table 1

Data collection methods, Bangladesh

Instrument (sample size) Main objective(s) Type of data collected Type of question

Survey (350) To explore knowledge, perceptions,
reported practices and barriers
to washing hands during food
preparation and child feeding,
food contamination perceptions

Demographic characteristics of
respondents, infant and young
child feeding practices, perceived
methods to prevent food
contamination, perception about
handwashing, knowledge of causes
of diarrhea, sources and access
to information on child health care,
and existing handwashing facilities
and barriers, sources of information
on child health care

Open-ended, statement that ask
whether agreed or disagreed,
questions for which a yes/no
response was required

Video data collection
of caregivers of children
with a mean age of
15 months (12)

To explore actual handwashing
practices during food preparation
and child feeding

Handwashing practices related to
food preparation and child feeding

Not applicable

Exercise for ranking
motivations for
handwashing (6)

To determine respondents’ views
of themes that could best encourage
people to wash hands with soap

Motivational affect in promoting
handwashing with soap

Open-ended

In-depth interview and
focus group discussion
of caregivers of children
with a mean age of
16 months. In depth
interviews (24); focus
group discussion (6) with
56 participants (23 males
and 33 females)

Similar to the quantitative survey,
but focused to understand the
context rather than counting
frequency. Moreover, focus group
discussions focused on community
member suggestions on types
of messages and communication
channels used to disseminate
messages

Knowledge about the relationship
between hygiene and diseases,
perceptions about food
contamination, reported
handwashing practices, existing
handwashing facilities and
barriers, sources of information,
and ideas to develop messages
and intervention

Open-ended
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motivational effect on promoting handwashing with soap, and
to explain why those pictures were motivating.
In-depth interviews. The objective of the in-depth inter-

views was to understand community perceptions, practices
and barriers to washing hands with soap before food prepara-
tion and child feeding. The field team purposively selected
eight mothers, eight fathers, and eight grandmothers from
different social groups for a total 24 interviews. In each of
the 12 villages, the field team selected two eligible informants
by using the compounds included for the video component
as the starting point and then selecting the subsequent fifth
and tenth compound. The field team recorded the in-depth
interviews using a digital audio recorder. After 24 in-depth
interviews we found data saturation, and no more interviews
were conducted.
Focus group discussions. Focus group discussions aimed

to gather community ideas on the types of messages that
would be culturally appropriate and the communication chan-
nels that could best disseminate handwashing and infant and
young child feeding messages. During the focus group discus-
sions, we also collected data on issues raised during in-depth
interviews to assess the representativeness of ideas, attitudes,
and perceptions that emerged. For the focus groups, we pur-
posively selected six villages in which we had conducted the
survey but had not conducted in-depth interviews, videoing,
or ranking activity. Three focus group discussions (one focus
group per village) were held with family members from eli-
gible households, including mothers, fathers, grandmothers,
and grandfathers. Three additional focus group discussions

(one focus group in each of the other three villages) took
place with community members including religious leaders,
village doctors, school teachers, school management commit-
tee president or members, community leaders, trained birth
attendants, and traditional healers. Eight to 11 persons partic-
ipated in each focus group discussion.
Data analysis. Audio recorded data from in-depth inter-

views and focus group discussions were transcribed in Bengali.
We then coded the data using a guideline based on our
research objectives. We translated the coded data into English
and then manually analyzed and summarized it. Although we
analyzed each in-depth interview and each focus group dis-
cussion separately, in the findings we have drawn inferences
collectively. We reviewed the video observations of recorded
handwashing opportunities and behaviors, especially those
just before preparing food and feeding a child. For food prep-
aration opportunities, we counted events when foods came
into contact with bare hands and were not further cooked,
e.g., mashing foods; mixing salad; and events related to cut-
ting vegetables, fish, or meat.
The survey data were analyzed by using Stata/SE 10.0 for

Windows (Stata Corp LP, College Station, TX). Summary data
were expressed as frequencies (percentages). Differences
in proportions were examined using the chi-square test.
Protection of study participants. We explained the research

study objectives to the participants. Before taking part in the
study, participants provided written informed consent. The
study was reviewed and approved by the Academy for Edu-
cational Development Institutional Review Board.

RESULTS

Of the 350 respondents enrolled across the three districts for
the quantitative survey, 341 (97%) caregivers were the child’s
mother, 167 (48%) of the mothers had more than a primary
education, and the household monthly income of most (216
of 350, 62%) of households was less than US $100 (8,000 Taka)
(Table 2). There were some differences among the participants
by district (Table 2). A total of 56 participants (23 males and
33 females) took part in our focus group discussions.
Food contamination, handwashing perceptions, and prac-

tices. During in-depth interviews, although most informants
related food contamination with dust or dirt, almost half
of the informants also related food contamination with feed-
ing their child without washing hands with soap. Some infor-
mants suggested other causes for food contamination such as
flies landing on food and not reheating stored food properly
(Table 3). Participants in focus group discussions related
similar ideas. Of 350 surveyed respondents, the five most
frequent methods described to prevent food contamination
were washing utensils with soap and water (215, 61%); wash-
ing vegetables, fish, and meat (197, 56%); washing hands with
soap before feeding a child (192, 55%); cleaning the food
preparation area (165, 47%); and washing hands with soap
before food preparation (129, 40%). Most informants linked
the need for handwashing mainly to remove visible dust/dirt
on hands and also to remove germs.
One 50 year-old grandmother from Manikganj said “If

someone does not wash hands before feeding then dirt
will go into the stomach and it will create disease like
diarrhea, dysentery, typhoid, stomachache, and worms.”

Figure 1. Bangladesh map and study areas.
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Another 27-year-old mother from Dinajpur said “When
I see that my hands are clean, I don’t wash hands. Actu-
ally, I wash my hands with soap before cooking and feed-
ing whenever I see dirt in my hands.”
Almost one-fifth of the informants from in-depth inter-

views reported that they washed their hands with soap before
preparing food for a child. During the survey, we asked in an
open-ended question “When do you wash your hands with
soap?”, 63 (18%) of 350 respondents reported washing hands
with soap before preparing food for a child. Among surveyed
respondents, when we asked the open-ended question “How
and why do children sometimes get diarrhea?”, only 51 (15%)
of 350 reported that not washing hands with soap before food
preparation and feeding a child could cause diarrhea. How-
ever, when we asked “Do you agree or disagree that
handwashing with soap and water before preparing a child’s
food reduces illness”, 336 (96%) of 350 agreed. Most (231 of
350, 66%) surveyed respondents agreed with the statement
that “within this community most people are not in the habit

of washing their hands with soap before preparing food.”
During video observations among the 12 caregivers, we
observed 12 opportunities for handwashing with soap before
preparing foods (which were not further cooked). In 7 of
these 12 opportunities participants did not wash their hands
at all, and on 5 opportunities they washed hands with water
alone. When we asked the surveyed respondents, “Did you
wash your hands with soap before the last episode of child
feeding?”, 123 (35%) of 350 said “yes” and almost one-third
of the in-depth interview informants reported that they
always washed their hands with soap before feeding a child.
In the analysis of the video data of 12 caregivers, we observed
27 opportunities for handwashing with soap before feeding
a child. However, during 15 of the 27 opportunities, partici-
pants did not wash their hands, and during 12 opportunities
they washed hands with water alone.
Barriers. Informants from in-depth interviews and par-

ticipants of focus group discussions stated that the absence
of soap and water near the cooking place was a barrier to
handwashing with soap during food preparation. A 27-year-
old father from Chittagong District said “soap is not available
in the kitchen where my wife prepares food and feeds our
child.” A 30-year-old mother of an 11-month-old child from
Dinajpur District also stated “My toilet and bathing room are
in two different directions. . ., so I could not wash my hands
with soap all the time.”
Informants mentioned other barriers such as lack of

habit, lack of understanding of the importance of using
soap before food preparation and when feeding a child,
and having no previous adverse experience when not wash-
ing hands with soap. One 37-year-old man participating in
a focus group discussion in Chittagong District explained
“People do not have the habit of practicing handwashing
with soap. For years people are habituated in washing hands
with only water.”

Table 2

Demographic characteristic of households participating in the survey, Bangladesh

Characteristic Manikgonj, n = 70, no. (%) Dinajpur, n = 140, no. (%) Chittagong, n = 140, no. (%) All, n = 350, no. (%)

Child caregivers
Mother of child 69 (99) 134 (96) 138 (99) 341 (97)

Monthly household income*
< US $100 (8,000 Taka) 26 (37) 111 (80) 79 (56) 216 (62)
³ US $100 (8,000 Taka) 44 (63) 29 (20) 61 (44) 134 (38)

Education of mother of child*
No formal education 5 (7) 23 (16) 39 (28) 67 (19)
Primary level 31 (44) 42 (30) 43 (31) 116 (33)
Above primary level 34 (49) 75 (54) 58 (41) 167 (48)

Education of father of child
No formal education 14 (20) 38 (27) 35 (25) 87 (25)
Primary level 27 (39) 39 (28) 46 (33) 112 (32)
Above primary level 29 (41) 63 (45) 59 (42) 151 (43)

Water source for drinking/cooking
Tube well 70 (100) 140 (100) 127 (90) 337 (96)

Household sanitation facilities*
Improved sanitation 50 (71) 61 (44) 28 (20) 139 (40)
Unimproved sanitation 20 (29) 29 (21) 100 (71) 149 (43)
No latrine access 0 50 (36) 12 (9) 62 (18)

Household assets*
TV 44 (63) 37 (26) 49 (35) 130 (37)
Mobile 63 (90) 74 (53) 104 (74) 241(69)
Bicycle 16 (23) 86 (61) 29 (21) 131 (37)
Motorcycle 7 (10) 15 (11) 4 (3) 26 (7)
Electricity 53 (76) 25 (18) 76 (54) 154 (44)

*Statistically significantly lower income, fewer assets, and facilities and lower education among households from Dinajpur compared with Manikganj or Chittagong (P < 0.05).

Table 3

Methods of child food contamination described during in-depth
interviews, Bangladesh

Answers
No. informants*
(n = 24) no. (%)

Dust/dirt touches food 18 (75)
Feeding child without washing hands with soap 11 (46)
Touching the food with dirty hands 9 (38)
Flies land on food 9 (38)
Stored food is not reheated properly 9 (38)
Leftover food is rotten and becomes contaminated 3 (13)
Animal licks/nibbles the food 3 (13)
Belief that a child’s food will be contaminated if the
child eats in the presence of non-family members

2 (8)

Vegetables are not washed properly before cooking 1 (4)

*Multiple responses allowed.
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Most (210 of 350, 60%) surveyed respondents agreed with
the statement that “the unavailability of soap and water near
the cooking place was a physical barrier to handwashing
before food preparation.” For 337 (96%) of 350 households
surveyed, a shallow tube well located near their home was
their water source. Most (312 of 350, 89%) of households
found water present at the place that they specified for
handwashing before food preparation on the survey day.
We observed that 335 (95%) of 350 had soap in their houses
but only 128 (37%) of 350 households had soap present at the
specific place for handwashing before food preparation. In the
survey, 159 (45%) of 350 of the household handwashing
places were situated more than 10 steps away from the food
preparation area.
Motivators. In the ranking activity, five of six caregivers

ranked the nurturing message as the best motivator to encour-
age hand washing with soap, and four caregivers ranked the
disgusting message as the second best motivator. Participants
in the ranking activity said that other motivators could also
be helpful to motivate people to wash hands with soap, but
the nurturing-related motivators would work best because the
child is the first priority to a mother. One 19-year-old mother
from Chittagong District stated “If I feed my child without
washing hands with soap then filth could enter the child’s
stomach which can cause child illness. So I need to wash my
hands with soap, as I love my baby more than any other thing.
This nurture related picture reminds me the same.”
Acceptable and feasible messages and channels. Focus

group participants emphasized that messages could be dissem-
inated through dramas, videos, television programs, cultural
programs, and interpersonal communication. One female par-
ticipant in a focus group discussion in Chittagong District said
“It is possible to inform all people through TV. But you have
to present it in the advertisement intervals. Especially on Fri-
day and Saturday people enjoy watching films.”
The interviewed informants and focus group participants

mentioned that doctors would be the best and most appro-
priate person to disseminate advice about handwashing. One
26-year-old father from Dinajpur District said “I think the
doctor will do this better as people pay attention to them,
because doctors belong to the health sector.”
More than half (187 of 350, 53%) of the surveyed respon-

dents mentioned that a visit by a health worker would be the
most influential method to disseminate information related
to handwashing, child feeding, and food contamination, where
113 (32%) of 350 suggested that television would be the most
influential medium. Among surveyed respondents, 134 (38%)
of 350 reported that they watched television regularly, and
72 (21%) of 350 reported that they watched television at least
once in a week. Among the respondents who watched televi-
sion, 90 (41%) of 221 reported their favorite programs were
dramas and films.

DISCUSSION

Responses from our participants highlighted a contrast
in people’s minds about the importance of handwashing and
food contamination: they related contamination with the
introduction of dust/dirt and also with germs but apparently
did not consider that hands could be vehicle of germs in the
absence of visible dirt. Although a large proportion of sur-
veyed respondents stated the importance of handwashing

with soap before food preparation and feeding a child, most
reported that the majority of persons in their community were
not habituated in this practice. Our observation findings con-
firmed that persons did not wash their hands with soap before
food preparation or before feeding a child, which was similar
to other studies also conducted in Bangladesh, in which struc-
tured observations of caregivers found that 49% washed their
hands with water only and 50% did not wash hands at all.19,26

According to study participants, the availability of soap and
water for washing hands at the most convenient location will
likely enable handwashing with soap, especially before food
preparation and feeding a child. In other contexts, making
handwashing easier improved hand hygiene practices,27–29

which is consistent with behavior change theory that stresses
the physical environment support as an important component
for interventions targeting desired behavior.30–32 The unavail-
ability of soap and water together at food preparation/feeding
area may contribute to infrequent handwashing with soap at
key times to prevent complementary food contamination.
A previous study conducted in rural Bangladesh found that
the presence of water and soap at the handwashing place
doubled the probability of washing both hands with soap.33

The suggestion by study participants to encourage the instal-
lation of a handwashing station (that has flowing water and
a source of soap) near food preparation areas might reduce
these important barriers, especially because soap was avail-
able in almost every home.
Limitations to the study include that we collected data from

only three rural sites and among a small number of partici-
pants. However, we selected these sites from three different
areas of the country, which were typical of Bangladeshi rural
communities in terms of water points and latrine facilities
(shared tube wells with hand pump, shared latrines, which
were both situated outside the household), and we enrolled a
mixture of study participants from different social groups.
Because our study participants had similar practices, along
with similar perceptions about food contamination, barriers
to handwashing with soap, what messages motivated practice,
and which channels to use to promote handwashing with soap,
our findings from this formative study provide a foundation to
design a behavior change intervention promoting handwashing
with soap applicable to rural setting in Bangladesh.
We collected observation data for this study and the physi-

cal presence of an observer can influence practice.34 To mini-
mize the reactivity of using an obvious video camera, we hired
and trained a woman from the local community to conduct
the video recording, thereby helping the process seem more
natural when performed by a neighbor. We expected that this
activity might create some excitement in the community and
create a positive courtesy bias; instead we observed poor
hygiene practices. The video recording did not result in behav-
iors that were consistent with high levels of handwashing with
soap reported during interviews.
To integrate handwashing messages into an infant and

young child feeding intervention, our findings on food con-
tamination perceptions and physical barriers to handwashing
with soap could be used to frame a behavior change interven-
tion that addresses perceptions and barriers noted within
these communities. Our findings suggest that an intervention
should include messages to encourage washing hands with
soap at each key time during food preparation and child feed-
ing, not only when hands are visibly dirty. Further in-depth
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study would aid the development of specific messages on
handwashing before food preparation, including identifying
steps in preparation of common foods when handwashing
with soap, should be promoted. To address the physical bar-
riers, the intervention should also encourage persons to make
soap and water available in food preparation/feeding areas.
Installing a handwashing station near the food preparation
area could solve the convenience problem and may enhance
the regular practice of handwashing with soap. A handwashing
station should have a dedicated container to store water and
have a tap for dispensing water. A handwashing agent, such as
a soap or soapy water (detergent powder plus water), should
also be available. A model with these characteristics has been
found acceptable in rural and urban communities in Bangladesh
(Solawetz KR and others, unpublished data).
Communication messages should include nurture and dis-

gust motivation themes, ranked by our study respondents as
powerful motivators to wash hands; other studies using these
motivators have shown that they are effective.35–37 We sug-
gest piloting these messages to test those that are culturally
compelling38 and refine accordingly. Because these commu-
nities are not habituated with handwashing with soap, we
recommend designing and implementing a hygiene behavior
change intervention for an extended time to motivate the
initiation of handwashing with soap and continue repeated
practice in their daily life. This recommendation can help to
build a mental construct for habitual handwashing with soap
that would automatically occur at these two key times: before
food preparation and child feeding.39–42 To develop an effec-
tive integrated handwashing and infant and young child feed-
ing intervention, we suggest piloting and iteratively revising
the intervention based on ongoing evaluation.
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