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Objective: To examine caregivers’ perceptions and practices related to food and personal hygiene and its
association with diarrhea in children 6 to 36 months of age who suffered recurrent diarrhea.
Design: This qualitative study, conducted in March and April 2006, used both in-depth interviews and
direct observation data.
Setting: Urban Tangerang, near Jakarta, Indonesia.
Participants: Twenty-four mothers whose monthly household income was less than $160 US and had
latrines in their homes.
Phenomenon of Interest: To examine the relationship between mothers’ perceptions and behaviors
related to diarrhea, food hygiene, and personal hygiene.
Analysis: Interviewtranscriptswereanalyzedbasedonthephenomenonof interest andcodedforcommonthemes.
Results: Mothers differentiated diarrhea episodes as either disease or nondisease. Most mothers associated
the importance of food hygiene with disease prevention, contaminating agents, and health. Mothers com-
monly wiped cutting boards with a kitchen towel after slicing vegetables, whereas they washed the board
with soap and water after cutting raw meat. Mothers perceived that the importance of personal hygiene
was for maintaining health and cleanliness. The majority of mothers washed their hands without soap after
performing housework and cooking.
Conclusions and Implications: Improving mothers’ knowledge while incorporating existing percep-
tions might lead to positive changes.
Key Words: hygiene, perception, practice, diarrhea, mothers (J Nutr Educ Behav. 2010;42:33-40.)
INTRODUCTION

Diarrhea is the second leading cause
of child mortality worldwide. Each
year more than 1.5 million children
under the age of 5 die of acute diar-
rhea,1 which translates to 18% of
deaths of children under the age of
5 between 2000-2003.2 In Indonesia,
the situation is similar. Diarrhea con-
tributed to 18% of the mortality rate
in 20063 and is the second-leading
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cause of death, after respiratory
infections, for children under the
age of 5.4 The prevalence of diarrhea
among 12- to 23-month-old children
in rural Banten province, Indonesia
was 19%, with a higher prevalence
in urban areas.5 Seventy percent of
all cases of diarrhea in children may
be attributed to food contamina-
tion.6 The incidence of diarrhea in-
creases after the introduction of
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hygienic preparation of weaning
food,6-8 especially in children aged
6 to 24 months.1 The combined
effects of inadequate sanitation,
unsafe water supplies, and poor
personal hygiene are responsible for
88% of childhood deaths from diar-
rhea.9 As a consequence of poor
feeding and repeated infections,
one-third of children under the age
of 5 in developing countries were
estimated to be stunted in 2005.10

Due to its overwhelming long-term
consequences, which affect not only
physical growth, but also cognitive
ability, productivity, and economic
return, tackling diarrhea should be
prioritized. Hence, factors contribut-
ing to diarrhea among children in
the community should be identified.

Several studies have presented the
actual causes versus the perceived
causes of diarrhea. Three risk factors
of diarrhea have been identified: un-
clean water and food, unhygienic
33
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practices of caregivers, and poor
domestic hygiene.11-16 Furthermore,
perceived causes of diarrhea were
thought to be spicy or bad food or
water; worms, flies, and germs;
child’s developmental milestones;
and natural causes.17-22 The knowl-
edge and perception of caregivers
guide their food and hygiene prac-
tices and their choice of treatment
for diarrhea cases. Even then, accu-
rate knowledge may not result in
good practice, as in the case of negli-
gence of hand washing in Nicara-
gua,16,23 underestimating the
importance of hand washing before
handling food in Bangladesh and
Botswana,22,24 or the different hand-
washing practices depending on
beliefs about dirtiness in Peru.25 In
spite of the many-faceted problems
surrounding diarrhea, improving
food and personal hygiene practices
is obviously one of the most effective
ways of reducing the burden of diar-
rhea in children.26-28 Improved sani-
tation has reduced diarrheal disease
by more than a third in 1 study.9

Washing hands with soap can reduce
the risk of diarrheal diseases by
42%-47%.29 However, this strategy
can be successful only if it is based
on current levels of knowledge and
perception.11,19,22,30,31

Because of limited publications
and lack of understanding among
the public regarding food and
personal hygiene, this study was
expected to provide information on
why some persons exhibit poor
hygiene practices. Understanding
why individuals behave in a particular
way is very important, as this allows
a more effective design and delivery
of health intervention messages.
METHODS
Study Design and Sampling

The study was conducted in Neglasari
subdistrict, Tangerang municipality,
Banten province, approximately 20
km south of Jakarta. This subdistrict
was chosen based on its high preva-
lence of diarrhea (20%) among chil-
dren.32 Data collection took place
during March and April 2006, at the
end of the rainy season. A list of
households with children aged 6 to
36 months was obtained from the
local Integrated Health Post (locally
called Posyandu). During initial
screening, 62 children suffered diar-
rhea. However, only 24 children
suffered recurrent diarrhea 3 to 4
weeks after the initial screening. Sam-
ples were households with monthly
income of less than 1,500,000 Rupiah
(approximately $160 US; based on lo-
cal household minimum wage) and
had latrines. Mothers or the main
caregivers were the subjects of this
study because they could answer
questions relating to food hygiene.24
Information Gathering

This qualitative study employed
a combination of direct observation
and in-depth interviewing to explore
each mother’s perceptions and prac-
tices. The interview and observation
guides were tested on 8 households.
Saturation of answers was achieved,
and guides were revised accordingly.
The direct observations were con-
ducted prior to the interviews at each
mother’s home and focused on food
and personal hygiene practices. Obser-
vations lasting for 40 to 60 minutes
were conducted between 7 and 10 AM
and 1 and 3 PM. Observation of food
hygiene practices included assessing
cleanliness of utensils, food storage,
habits of purchasing ready-to-eat
food, and food preparation of home-
made food and ready-to-eat comple-
mentary food. Observation of personal
hygiene focused on hand-washing
practices during food preparation.
The in-depth interviews conducted at
each mother’s home lasted for 45 to
75 minutes and focused on diarrhea,
food, and personal hygiene. First,
mothers were asked whether they
were familiar with the term diarrhea
and its causes. Then, the concept of
diarrhea was developed based on the
mother’s perception. The interviews
focused on practices, perception, and
knowledge of food and personal
hygiene. The study protocol was
approved by the Ethical Committee,
Faculty of Medicine, Universitas Indo-
nesia, Jakarta.
Data Analysis

All interviews were audiotaped and
transcribed verbatim. Transcripts
were analyzed systematically by cod-
ing responses and examining for com-
mon themes according to content
analysis procedures.33 The transcripts
were analyzed based on 3 major
topics: diarrhea, food hygiene, and
personal hygiene. A matrix of themes
and notable quotations for each inter-
view question was simultaneously
developed.
RESULTS
Description of Study
Participants

The total number of mothers included
in this study was 24. The median age
of mothers was 20, with a range of
14-40 years. The median age of the
children was 16 months, with a range
of 7-33 months. Eleven children were
boys. Most of the mothers (n ¼ 19)
had less than 9 years of schooling
and did not work outside of the
home (n ¼ 23). Most of the mothers
(n ¼ 22) owned private latrines. The
3 main ethnic groups were Betawi (na-
tive Jakarta people), Sundanese, and
Betawi Benteng (minority group,
a mixture of Chinese-Jakarta ances-
tors) (M. Aruan, oral communication,
2008). Islam is the main religion in
the area. Mothers were able to speak
the national language, Indonesian.
Concept, Cause, and
Transmission of Diarrhea as
Perceived by Mothers

Most mothers (n ¼ 15; 63%) recog-
nized that their children had diarrhea
based on stool consistency (liquid
stool), whereas a few others (n ¼ 9;
38%) identified diarrhea by combin-
ing stool consistency and frequency
(more than 3 times a day). Food items
that were believed to cause diarrhea
included peas, ice, spicy and sour
food, candy, snacks, and coffee (total
n ¼ 13; 50%). Some mothers (n ¼ 9;
38%) believed that the cause of diar-
rhea was a cold, exposure to dirty
environments, or improper food han-
dling. Most mothers (n ¼ 19; 80%),
however, perceived that diarrhea is
also related to a child’s physical and
motor development milestones, such
as crawling, walking, growing, talk-
ing, and teething. The concept of diar-
rhea transmission through unclean
hands or child-to-child transmission
was recognized by 9 mothers (38%).
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Food Hygiene

Most mothers (n ¼ 19; 80%) related
the importance of food hygiene with
disease prevention, contaminating
agents (eg, dirt and flies), and health.
Examples presented here are cleanli-
ness of utensils, food storage, and
food preparation.
Cleanliness of utensils. Cutting
boards were rarely washed, since
they were considered not dirty and
did not give off any bad odors.
Mothers (n ¼ 19; 80%) commonly
wiped wooden cutting boards with
a kitchen towel after slicing chilies,
onions, or vegetables. Washing the
board with soap and water was done
after cutting meat, fish, chicken, or
when something left a bad odor (n ¼
16; 67%). Eleven mothers used the
same cutting board for meat and veg-
etables. A few mothers (n ¼ 3) washed
the board after every use.

‘‘After using it for slicing onion or
chili, I usually just wipe it with
a cloth and put it back in its place
because it was not a dirty thing
and does not have a stinky smell
as if we used it for fish.’’ (18 years)

Although most mothers (n ¼ 16;
67%) recognized the importance of
clean equipment to ensure the cleanli-
ness of food, personal health, and pre-
vention of disease, some (n ¼ 10;
42%) cleaned equipment to avoid
odor transmission from raw food and
to make them feel comfortable.

The practice of washing and boiling
plastic feeding bottles was less often
performed. Based on observation, 5
mothers washed their bottles with
soap before and after using them. Four
mothers then soaked or rinsed them
in hot water. One mother cleaned the
bottle using a small brush to reach the
bottom of the bottle. One mother
boiled the bottle. Two mothers did
not use soap, as they believed soap
would leave a bad smell. With regard
to boiling or soaking feeding bottles in
hot water, killing germs (n ¼ 2) and re-
moval of odor and white sediment (n¼
2) were mentioned as reasons to do so.
During the interview, 5 mothers
claimed that the practice of boiling bot-
tles demanded too much time.

‘‘To clean the bottle, I usually just
shake it with hot water after wash-
ing it because it takes too long to
boil and I have so many other
things to do.’’ (21 years)

Bottles were usually left uncovered
and given to the children after 15-20
minutes.

Food storage. All mothers used some
kind of storage system for cooked
food. Most of them (n¼ 20; 83%) con-
sidered the food cabinet (a storage cab-
inet made of wood or plastic that keeps
cooked food at ambient temperature)
as the most favorable place to store
food, since it could prevent flies,
geckos, cats, chickens, and dust from
contaminating the food. Some
mothers (n ¼ 11; 46%) left cooked
food on the table and covered it with
plates, foodcovers (awooden, bamboo,
or plastic cover with holes, purposely
made to cover food), or another type
of lid. Two mothers mentioned that
covering food was unnecessary. During
the observations, it was noticed that
food cabinets were improperly closed.
Because they considered this practice
safe, mothers usually left the cabinet
door ajar to release hot air, thus making
it possible for flies to enter.

‘‘If the door is closed, hot air will be
captured inside the cabinet and it
makes the cabinet damp, so I think
it is fine to leave it to open a little
bit.’’ (31 years)

Leftover children’s food was usu-
ally discarded (n ¼ 15; 63%) or re-
heated in the afternoon (n ¼ 10;
42%). The importance of storing raw
food in the refrigerator was recog-
nized by 6 mothers (25%). Approxi-
mately two-thirds of households
in Tangerang own a refrigerator
(M. Aruan, oral communication, 2008).

Food preparation: purchase of ready-
to-eat food. Purchasing cooked food
is a common practice in the subject
community. Although most mothers
(n ¼ 19) considered the habits of buy-
ing ready-to-eat food uneconomical,
purchasing chicken porridge from
a street vendor for the children’s
breakfast was very common. Among
13 mothers who bought cooked
food, buying frequencies ranged
from once a month to 3 times
a week. Mothers expressed that their
workload, financial condition, and
children were reasons for buying
ready-to-eat-food. Although a few
mothers (n ¼ 5) thought that ready-
to-eat food was unhygienically pre-
pared, others had the opinion that it
depended on the vendor and the
habit of the buyer. One mother said,

‘‘I think the cleanliness of the food
vendor is not a problem as long as
we pay attention to our own clean-
liness; if we do not wash hands
before eating then it could cause
stomach pain.’’ (26 years)
Food for children. Most of the chil-
dren (n ¼ 13; 54%) in the study
already consumed family food,
whereas 10 others (42%) still con-
sumed rice porridge. To save time
and work, children’s food was usually
prepared at the same time that
mothers prepared the family meal.
This practice was consistently found
during the interviews and observa-
tions.

‘‘I usually make the rice porridge
when I cook food for the other fam-
ily members; it is much easier so
that I do not have to cook twice.’’
(32 years)

Children were given food while it
was hot or warm (within 15 minutes
after cooking) (n ¼ 12; 50%) or
when it was cold (within 30 minutes
after cooking) (n ¼ 11; 46%).
Fruits and vegetables. Fruit com-
monly consumed by the children in-
cluded oranges (n ¼ 15; 63%) and
papaya (n ¼ 6; 25%). Most mothers
(n ¼ 18; 75%) agreed that washing
fruits and vegetables before consump-
tion was an important practice to re-
move dirt and pesticides. However,
only some practiced it. Fruit wrapped
in plastic and bought from mobile
vendors was not necessarily washed
and was given directly to the children
(n ¼ 14; 58%). Whole fruit bought
from traditional markets was com-
monly washed before peeling. The tra-
ditional market is considered a dirty
place, since many people have
touched the commodities there. Vege-
tables such as potatoes and carrots
were usually washed only after they
were peeled.
Separation of raw and cooked food.
Most mothers (n ¼ 19; 79%) pointed
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out the importance of separating raw
from cooked food to prevent cross-
contamination. However, during ob-
servations, few mothers (n ¼ 3) used
separate utensils for handling raw
and cooked food. A few mothers
(n ¼ 2) used a spoon that was previ-
ously used for raw vegetables for tast-
ing. Raw food was bought and
cooked on the same day. Ready-to-eat
complementary food items were usu-
ally made directly before consumption
because preparation time was much
shorter.
Personal Hygiene
Hand washing and drying. Three as-
pects of personal hygiene presented
here are hand washing, hand drying,
and cutting nails. Mothers perceived
that the importance of personal hy-
giene was for maintaining health
(n ¼ 13; 54%) and cleanliness (n ¼ 9;
38%). The important times to wash
hands were after defecating or clean-
ing a child’s feces (n ¼ 14; 58%), be-
fore eating (n ¼ 14; 58%), and before
feeding children (n ¼ 12; 50%).
Hand washing was performed with
or without soap. More mothers
washed their hands without soap after
performing housework (n ¼ 8 com-
pared to n ¼ 5) and cooking (n ¼ 9
compared to n ¼ 6), whereas most
mothers (n ¼ 17; 71%) washed their
hands with soap after handling raw
meat (eg, beef, fish, and chicken).

‘‘I need to wash my hands with
soap after scaling the fish due to
its smell, but not after washing
vegetables.’’ (32 years)

All mothers stated that washing
hands after cleaning children’s feces
has the purpose of removing odor.
Two mothers mentioned that soap is
important to remove germs. Most
mothers (n ¼ 16; 67%) associated
hand washing before feeding children
with disease prevention and health,
whereas the other 8 mothers associ-
ated it with the removal of dirt.

Six mothers (25%) stated the im-
portance of drying hands because
they felt uncomfortable with wet
hands. Some (n ¼ 5) mothers men-
tioned that drying hands was one of
the ways to remove dust from the
hands. The majority of mothers (n ¼
19; 79%) claimed that the proper
way to dry hands was using a hand
towel specifically used for drying
hands. During observation, however,
only a few mothers (n ¼ 4) kept
a hand towel next to the washing
area. Some mothers (n ¼ 10; 42%)
dried their hands on their dresses or
let them air-dry for practical reasons.
Cutting nails. Mothers reported nail
cutting as a means of preventing
dust, soil, or dirt from collecting be-
neath the nail (n¼ 11; 46%) or for aes-
thetic reasons (n ¼ 8; 33%). Some
mothers acknowledged the possibility
of contamination by germs or worms
and of getting diarrhea by having
long nails (n¼ 11; 46%). Two mothers
believed that keeping children’s nails
short was necessary to prevent them
from hurting themselves. However,
mothers were not allowed to cut their
children’s nails when they were sick
because the illness could persist. This
belief was passed from generation to
generation.

‘‘According to my mother, when
my child is ill, I’m not allowed to
cut her nails because it will prevent
her from getting well.’’ (33 years,
less than 9 years of schooling)
DISCUSSION

This study sheds light on hygiene per-
ceptions and practices of urban
mothers from low socioeconomic
class. It is clear that mothers’ percep-
tions play an important role in deter-
mining hygiene practices, as has
been demonstrated in several prior
studies.30,34 Furthermore, perceptions
are shaped by existing culture and
norms within the community.
Diarrhea

This study demonstrated that the way
a mother conceptualizes diarrhea can
determine her actions when her chil-
dren get diarrhea. In this study,
mothers differentiated diarrheal epi-
sodes as either disease or nondisease.
As a disease, mothers related diarrhea
to unhygienic environments and
food handling practices. This concept
is similar to findings in Nigeria, Papua
New Guinea, and Pakistan.11-14 As
a nondisease, mothers related diar-
rhea to a child’s developmental mile-
stones. This conceptualization has
been reported in several studies.6,30,34

Such a perception has serious implica-
tions with respect to attitudes of
mothers toward the management of
diarrhea. When a diarrheal episode is
regarded as a normal phenomenon ac-
companying a major milestone, it re-
sults in ‘‘ignorance’’ of treatment.35

A study in Tangerang subdistrict
showed that during diarrhea, 23% of
children were given smaller amounts
of liquids, whereas 59% were given
smaller amounts of food. Addition-
ally, most children (69%) were not
given oral rehydration solution
(ORS).32 The World Health Organiza-
tion (WHO) and the United Nations
Children’s Fund recommend the use
of newly formulated oral rehydration
salts, which contain lower concentra-
tions of glucose and salt as well as
zinc supplementation, for a period of
14 days in the clinical management
of diarrhea.1 In addition, treatment
of dehydration with appropriate
fluids, breast-feeding, continued feed-
ing, and selective use of antibiotics
can reduce the duration, severity,
and frequency of diarrheal episodes.

Despite the prevalence of improper
home management of diarrhea, some
mothers were already practicing cor-
rect treatment, namely, increasing
fluids and food during illness. One
reason might be that they seek advice
from a health professional living in
the neighborhood. A study in Tanger-
ang subdistrict noted that in 73% of
diarrhea cases, mothers sought advice
from Cadres or health personnel at
the village Integrated Health Post.32

Another important perception re-
garding the causes of diarrhea was
that when mothers ate sour or spicy
food or drank iced drinks, their breast
milk would cause diarrhea in their
children. This perception is similar to
a study in Orissa, India.34 However,
the Tangerang study found that
mothers developed this concept after
using breast-feeding as a method of
treating diarrhea, which was not de-
scribed in the Orissa study. Further
investigation is needed on this partic-
ular topic.

Mothers stated that an external
cause of diarrhea was food bought
outside the home (eg, purchased in
the market). A similar study found
that the public thinks that the greatest
risk of diarrhea infection is from food
prepared outside home,36 which
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presents a challenge for mothers who
are unaware that poor hygiene prac-
tices, particularly food and personal
hygiene performed at home, can also
contribute to the incidence of diar-
rhea. This perception could be used
as a starting point to introduce health
messages aimed at improving hygiene
habits.
Food Hygiene

Although mothers recognized the im-
portance of proper food hygiene as
a preventive measure for diarrhea
and as a method of maintaining
good health, few practiced proper
cleaning of food items. Vegetables
and fruits should be washed before
preparation or consumption, either
with or without peel,37 because fresh
fruits and vegetables can occasionally
become contaminated with harmful
pathogens at any point, from the field
to serving time.38 The perception that
it is unnecessary to clean or that it is
safe to consume ready-to-eat food is
a barrier between what should be
done according to scientific knowl-
edge and what actually becomes the
practice within the household. The
lack of awareness by mothers about
the risk of illness caused by fresh pro-
duce might be related to their concept
of dirtiness. Mothers’ perception of
‘‘dirty’’ is that it is something visible
rather than invisible,25 or that it
smells bad, as found in this study.

According to WHO, food for in-
fants and young children should be
prepared near serving time and kept
at a safe temperature, that is, below
5�C (cold) or maintained at 60�C
(hot).37 Food should be stored at these
hot or cold temperatures or should be
thoroughly reheated (reaching 100�C)
before giving it to children.37,39 How-
ever, the inconvenience of having to
cook twice and the belief that it is
safe to leave food at ambient tempera-
ture appear to be reasons for mothers’
observed practices. These common
practices provide an environment
that allows bacteria to multiply.6,8

Similar practices were found in a study
in eastern Nigeria, where food was
typically stored either in cupboards
or covered pots for an average of 6
hours and often overnight. The prac-
tice of preparing food several hours
before consumption and poor storage
practices were recognized as 2 main
areas of concern in food prepara-
tion.38 In addition, many mothers
were still unaware of the importance
of properly reheating. The process of
reheating was done primarily to
make the food warm and for taste,
and not to destroy pathogens.8 There-
fore, stressing to mothers the impor-
tance of serving and keeping food at
safe temperatures to prevent diarrheal
infections becomes critical. The cost
per case of neglecting this practice is
very high, especially for young chil-
dren.36

Avoiding cross-contamination is 1
of the 5 major control factors for path-
ogens and the most critical of the vio-
lations performed at home (76%),
because it leads to foodborne ill-
ness.8,36 The World Health Organiza-
tion stresses the importance of clean
equipment for food preparation to pre-
vent the transfer of pathogens into
food.10,39 Moreover, utensils used for
raw food should be separated from
utensils for cooked food and should
be washed after use.37 However, in
this study, the use of unwashed cutting
boards and knives was common
(79%). A board used to cut raw vegeta-
bles was considered harmless and
washing was considered important
only when the utensils had a bad
smell. Odor was an important aspect
of equipment cleanliness for these
mothers. This concept was also raised
in another study, where the authors re-
lated odor with dirtiness of hands.25 It
is important to communicate to
mothers that ‘‘harmful things do not
always smell bad.’’ Warm, moist condi-
tions provide a supportive environ-
ment for mold and bacteria to grow.40

The World Health Organization
discourages the use of bottles for child
feeding because they are difficult to
clean. Instead, WHO recommends us-
ing glass dishes and spoons,10,37 both
thought to be microbiologically safer
than feeding with bottles and nip-
ples.10 A study in Thailand showed
that weanling diarrhea is significantly
associated with washing feeding uten-
sils without dishwashing detergent.41

Using the reasons mothers brought
up in this study (soap left a bad smell
in bottles), they should be encouraged
to use a cup and spoon to feed their
children.37

Purchasing food from outside the
home might pose considerable health
risks, not only because of the lack of
facilities for food protection, but also
from unwashed hands of vendors
and the material used for wrapping.8

Although most mothers perceived
buying cooked food from outside
the home as more expensive, they
continued to purchase it for 3 main
reasons, namely, work overload, their
condition, and their children’s condi-
tion. Thus, to diagnose the contribu-
tion of this activity to childhood
diarrhea, it is necessary to assess
the safety of food vendors to gather
comprehensive information on the
condition of the food and habits of
the sellers.
Personal Hygiene

Hand washing is considered to be the
primary control for disease transmis-
sion during food preparation36 and as
one of the most effective ways to re-
duce the risk of diarrhea.29 Thus, this
practice should become the first prior-
ity to be introduced to the community.

According to mothers, 2 critical
times for washing hands were before
touching food and after defecation.
This opinion was similar to a WHO rec-
ommendation, which states that
hands should be washed before han-
dling food, often during food prepara-
tion, after defecation, and after
attending children who have defe-
cated.37 However, mothers’ percep-
tion of the importance of hand
washing appeared to be related to the
concept of dirtiness rather than with
germ theory. A study in Bangladesh re-
vealed that cleanliness generally was
not based on germ theory but was
viewed as a larger, socioreligious con-
text of purity versus impurity. Soap
was regarded as a cosmetic, not an
agent for removal of microorgan-
isms.42 In this study, soap was consid-
ered to be important for removing
odors, thus it was more about aes-
thetics than cleanliness. The nutrition
survey in Tangerang supports this
finding, because 36% (from a total of
N¼944) of mothers did not wash their
hands using soap.32 Essentially, the
mothers would wash their hands
when they felt uncomfortable. An-
other study yielded similar findings,
that is, hands are washed when visibly
dirty or smelly.29,34 In this study, raw
vegetables were considered not dirty
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since they do not leave odors behind
on hands. Thus, washing hands with
water only was perceived to be
enough. This practice, however, differs
from standard recommendations that
hands should be washed under warm
running water using soap, with hands
rubbing together for at least 20 sec-
onds, rinsed, and dried with a clean
towel.42,43 Furthermore, fingernails
should be scrubbed with nail brushes,
especially after visiting the toilet or
when heavily soiled.43 The nutrition
survey in Tangerang noted that diar-
rhea in children was statistically signif-
icantly associated with improper
hand-washing techniques.32 The asso-
ciation of hand-washing practices and
the occurrence of diarrhea was also
noted in studies in other coun-
tries.11,12,14-16 Intervention messages
should provide correct hand-washing
techniques and include the recom-
mendation to provide nail brushes.

Although hand washing should be
done using warm running water and
soap, one might face problems when
trying to apply this method in devel-
oping countries due to the lack of clean
water and soap in houses. A prior study
in Tangerang showed that 68% of wa-
ter sources were contaminated with
coliform and E. coli.32 There is a need
to modify health messages to include
the necessary perceptions about the
use of soap, namely, that soap is effec-
tive to remove not only odors, but also
microorganisms.

Some mothers knew the impor-
tance of drying hands, although they
still used their clothes or air dried their
hands. This finding was similar to
a study in Peru, in which mothers usu-
ally dried their hands with their dres-
ses or any ‘‘reasonably’’ clean cloth.25

It is conceivable that this method pro-
vides the risk of contamination,
though according to current knowl-
edge, studies of effects of improper
hand drying on diarrhea incidence,
especially in young children, are lim-
ited. This study was unable to provide
information on ethnicity, culture, and
norms to possibly explain mothers’
behaviors.

Some mothers realized the impor-
tance of clean fingernails. Intervention
messages should reinforce hand clean-
liness, especially related to safe food
preparation for children. Although it
was not possible to collect data related
to children’s hand-washing behavior,
the same concepts of personal hygiene
and food safety can be relayed to chil-
dren. The belief that persists about
the relationship between cutting nails
and illness in children should be ex-
plored first before correct intervention
messages can be designed.
IMPLICATIONS FOR
RESEARCH AND
PRACTICE

This study describes perceptions that
may influence mothers’ food practices
and personal hygiene. The informa-
tion could be used as a starting point
to introduce food and personal hy-
giene education intervention by in-
corporating perceptions into health
messages. This approach might have
a small impact on diarrhea reduction
until such time that improvements
to infrastructure can be made to pro-
vide households with access to safe
water and sanitation. An integrated
intervention plan combining behav-
ior messages with improved infra-
structure could have a greater impact
on reduction of diarrhea prevalence.
To successfully intervene to improve
hygiene practices, factors that should
be considered include how people rec-
ognize problems in their own area and
how they manage to overcome these
problems. These become crucial fac-
tors in identifying important issues
from the community point of view.
Other determining factors include
availability, affordability, and accessi-
bility of hygiene facilities (eg, the la-
trine, clean water, and public garbage
disposal). If an education interven-
tion was designed without consider-
ing these facilities, it is less likely
that people will adopt the practices.

The limitation of this study was the
inclusion criteria of only households
with children suffering from diarrhea;
therefore, perceptions of mothers
whose children did not suffer from di-
arrhea cannot be distinguished. The
small number of participants and the
nature of the study made it impossible
to conduct statistical analysis to ex-
plain causal relationships between
factors. However, insights gained
through this study provide valuable
information about relationships be-
tween these factors and can be used
to guide future research and interven-
tion activities.
Mothers in the area of study had
several perceptions regarding food
and personal hygiene practices. The
perception of food hygiene was pri-
marily related to efficiency, mothers’
time availability, and lack of under-
standing in terms of causes of food
contamination. The perception about
personal hygiene, on the other hand,
was due to comfort. The perception
was derived either from experience,
formal knowledge, or the influence of
other people. Knowledge does not nec-
essarily lead to action, because people
interpret new information in light of
their own meanings, perceptions, and
backgrounds. Health messages, espe-
cially those delivered by cadres or mid-
wives, had succeeded in influencing
community knowledge because they
were delivered according to the exist-
ing beliefs, norms, and culture.44

Several practices (purchase of pre-
pared food and not using soap to
wash hands) and perceptions (belief
that utensils without odors are safe
and that boiling a bottle takes too
long) might increase the risk of child-
hood diarrhea. This information
could be the basis of modified health
messages aimed at improving unhy-
gienic behaviors. Further study is nec-
essary to explore home management
treatment of diarrhea, habits and
safety of food vendors, and the effect
of improper hand drying on diarrheal
incidence in young children.
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