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Abstract

Background: Despite the significant positive effect of exclusive breast-feeding on child health, only 32% of children
under 6 months old were exclusively breast-fed in Kenya in 2008. The aim of this study was to explore perceptions
and feeding practices of caregivers of children under 6 months old with special attention to the caregivers’
indigenous knowledge, perceptions about the health and nutritional problems of their infants, and care-seeking
behaviors that affect feeding practices.

Methods: The study was exploratory and used an inductive approach. In all, 32 key informants, including mothers,
mothers-in-law, and traditional healers, were interviewed in-depth. The number of participants in free-listing of
perceived health problems of babies, in ranking of the perceived severity of these health problems, and in free-listing
of food and drink given to children under 6 months old were 29, 28, and 32, respectively. Additionally, 28 babies
under 6 months old were observed at home with regard to feeding practices. Data obtained using these methods
were triangulated to formulate an ethnomedical explanatory model for mothers who do not practice exclusive
breast-feeding.

Results: The informants stated that various types of food, drink, and medicine were given to infants under 6 months old.
Direct observation also confirmed that 2- to 3-month-old babies were given porridge, water, juice, herbal medicine, and
over-the-counter medicine. Mothers’ perceptions of insufficient breast milk production and a lack of proper knowledge
about the value of breast milk were identified in key informant interviews, free-listing, and ranking as important factors
associating with the use of food and drink other than breast milk; in addition, perceived ill health of babies appears to be
associated with suboptimal practice of exclusive breast-feeding. Caregivers used various folk and popular medicines from
the drugstore, their own backyard or garden, and traditional healers so that the mother or child would not be exposed
to perceived risks during the vulnerable period after birth.

Conclusions: Mothers should be advised during their antenatal and postnatal care about exclusive breast-feeding.
This should be done not as a single vertical message, but in relation to their concerns about the health and
nutritional problems of their babies.
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Background
The effects of malnutrition on child morbidity and mor-
tality have been widely documented [1-7]. It is estimated
that maternal and child undernutrition are the underlying
cause of 3.5 million deaths—35% of the disease burden in
children younger than 5 years [1]. Among several child
survival interventions, exclusive breast-feeding during the
first 6 months of life and continued breast-feeding at least
up to 12 months have been shown to have an effect on
reducing mortality from the major causes of childhood
death, such as hypothermia, hypoglycemia [8], diarrhea,
pneumonia and neonatal sepsis [1,9]. Nevertheless, nutri-
tion is an often-neglected aspect of maternal, newborn,
and child health [10]. The underlying problems of nutri-
tion are seen as difficult to tackle, because they are often
associated with cultural issues, and no drug, vaccine, or
product can change people’s behavior [11].
Kenya is listed as one of the top 20 countries in the

world with the greatest level of undernutrition [12].
In 2008–09, the proportion of stunted children aged
6–59 months old was reported as 29.6%, and 20.3%
were underweight [13]. Although trend data suggest that
the prevalence of exclusive breast-feeding among infants
younger than 6 months in 66 developing countries
increased from 33% in 1995 to 39% in 2010 [14], only
31.9% of children under 6 months old were exclusively
breast-fed in Kenya in 2008–09 [13]. Though some epi-
demiological studies have examined breast-feeding prac-
tices in Kenya [15], the complexity of feeding behavior of
caregivers—particularly relating to why exclusive breast-
feeding is not practiced—has not been fully explored. The
aim of the present study was to explore perceptions
and feeding practices used by caregivers of children under
6 months old in Kwale, Kenya. Among the caregivers,
special attention was paid to their indigenous know-
ledge, their perceptions about the health and nutritional
problems of their infants, and their care-seeking be-
haviors that affect feeding practices in their sociocul-
tural context.

Methods
Study site
The study was conducted in Kwale in the Coast Province
of southern Kenya from July to August and in December
2011. Kwale is approximately 30 km southwest of Mombasa
and 15 km inland toward the Tanzanian border. The Coast
Province has a relatively high child mortality rate (71 per
1,000 live births), which exceeds the national average of 52
per 1,000 live births [14]. Malaria, schistosomiasis, filariasis,
HIV, and tuberculosis are endemic in the region around
Kwale [16]. The majority of the population in Kwale lives
on subsistence agriculture. The principal religion is Islam.
The Health and Demographic Surveillance System

(HDSS) has been implemented in the area by the Kenya
Medical Research Institute in collaboration with Nagasaki
University. From the HDSS, vital records for the popula-
tion of 42,585 (as of 1 July, 2009) [16] were available, and
a part of these data was used in the present study to verify
the age of the children.

Study design
This study adopted an exploratory and inductive ap-
proach. It employed qualitative methods to identify how
and why caregivers engaged in certain feeding practices.
First, key informant interviews [17,18] were conducted
with mothers, mothers-in-law, and husbands to acquire
in-depth information relating to feeding practices, per-
ceptions, and care-seeking behavior for the infants. We
also interviewed local health practitioners, such as trad-
itional birth attendants (TBAs) and traditional healers,
to understand their perspectives on health problems of
the infants and the advice and treatment given by these
practitioners. The interviews were undertaken through-
out the study period, and the information was used to
determine the overall feeding situation; it was also used
to confirm and elicit further details after data from
other methods, such as free-listing, ranking, and direct
observation, were obtained.
Second, more structured interview techniques, such as

free-listing and ranking, were employed. The free-listing
data were used for cultural domain analysis to elicit how
people in a group thought about lists of things that
‘somehow go together’. A domain may be defined as an
organized set of words, concepts, or sentences, all on
the same level of contrast, that jointly refer to a single
conceptual sphere [17]. The goal of such a data collec-
tion method was to understand how people in different
cultures interpret the content of the domains differently
[17,18], e.g., “perceived health problems of the infants”
and “foods and drinks to be given to the infants,” for
this study. Ranking was performed with the participants,
based on the free-listing of perceived health problems of
infants, to elicit the perceived severity of health problems
[17] and care or treatment sought for each problem. Add-
itionally, direct observation [18] was undertaken to
improve the validity of key informant interview and
free-listing data. This observation was conducted in
the households of children under 6 months old during the
daytime: the focus was on feeding practices, and it was
complemented by an interview to record caregivers’
behavior from the previous evening. This resulted in
24-hour feeding practice records.

Data collection and analysis
One of the authors undertook the key informant inter-
views together with a trained research assistant from the
study area. For free-listing, ranking, and direct observa-
tion, we used five data collectors from the study area
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who were trained in the methods. We used purposive
sampling for the key informant interviews and conveni-
ence sampling for the other methods [17]. After consult-
ation with local HDSS field interviewers, we identified the
caregivers of infants and younger children living within a
few kilometers of two health centers in Kwale as the key
informants. Sixteen mothers, seven mothers-in-law, and
two husbands were interviewed. Two TBAs and four trad-
itional healers were also included as key informants. Only
one member of the health staff (a nurse at a health center)
was interviewed owing to time constraints.
Using the ethnographic interview guide, we asked a

wide range of open-ended questions. The questions in-
cluded aspects related to the following: care of the young
infants (including that related to the arobani taboo—see
below); how breast-feeding was initiated; how long the
infants were breast-fed exclusively (and how long with
complementary food); the kind of food and drink given
to the infants and when they started receiving them;
health problems of the infants and the perceived causes;
and advice and care they sought.
For free-listing, convenience sampling was adopted.

With reference to the HDSS dataset, we selected 30
mothers with at least one child under 2 years old and
who lived within approximately 2 km of two health cen-
ters in Kwale. The free-listing exercise involved two topics.
The first topic concerned “health problems of children
under 6 months old”. The mothers were asked to list all
possible health problems they thought that newborns and
infants might have and what they believed the causes of
each health problem to be. In all, 29 mothers completed
the exercise and the aggregated list of these mothers’
responses was used for the ranking exercise. Data col-
lectors visited another set of 30 mothers, who were
selected using the same criteria as the previous set.
The aggregated list of the top 15 health problems most
frequently cited by the free-listing participants was read
out individually to the second set of mothers, who were
asked to choose one of three levels of severity for each
health problem; serious, intermediate, and mild. A health
problem categorized as “serious” was scored as 2, “inter-
mediate” was scored as 1, and “mild” was scored as 0. The
higher the aggregated score of the health problem, the
higher was the ranking and perceived severity. Of the
30 mothers, 28 completed this exercise.
The topic of the second free-listing, which was conducted

about a week after the first, related to “kind of food
and drink given to infants under 6 months old”. In all,
32 mothers—including some who undertook free-listing
of the first topic and the ranking exercises—were indi-
vidually asked to list all possible kinds of food and drink
given to children. For direct observation, we selected
from the HDSS dataset 30 households having at least
one child under 6 months old living within approximately
2 km of the main two health centers in the area. The
data collectors visited the households and observed
what and how the index child was fed from 8 a.m. to
5 p.m. Then, the child’s caregiver was asked what kind
of food and drink had been given to the infant the
previous day from 5 p.m. to 8 a.m. to complete the
24-hour data on feeding. These observations were com-
pleted for 28 of the 30 households.
All data were recorded in the local language (Swahili)

and translated into English. The information gathered
using these methods was analyzed based on grounded
theory [18,19]. The text of the key informant interviews
was transcribed and reviewed to identify categories and
concepts by means of inductive coding. Data from the
direct observation with recall interviews were used to
verify the foods and drinks for identification in the inter-
views and free-listing exercises. Data generated with these
methods were triangulated [18-20], to construct an indi-
genous explanatory model [21,22] of the caregivers that
did not practice exclusive breast-feeding. For example,
perceived health problems of the infants identified by the
free-listing were further detailed during the interview.
Some types of food and drink for the children under
6 months old elicited through key informant interviews
and free-listing were further confirmed during the direct
observation.
The ethical committee of the Kenya Medical Research

Institute, Kenya, and the ethical committee of the Institute
for Tropical Medicine, Nagasaki University, provided ap-
proval to conduct the HDSS in Kwale, Kenya, of which
this study was one component. Each participant in the
study provided informed consent for participation.

Results
Characteristics of the study participants
The mean age of the 16 mothers who participated in the
key informant interviews was 27.2 years old; that of the
seven mothers-in-law was 60.6 years old. The two hus-
bands were approximately 30 years old. The average age of
the two TBAs was 58.0 years. The mean age of the partici-
pants (mothers) for the free-listing (topics 1 and 2) and the
ranking was 26.2, 24.0, and 26.4 years, respectively. The
mean age of mothers with a child under 6 months old for
direct observation was 21.0 years old. With regard to edu-
cational level, the majority of mothers who participated in
the key informant interviews, free-listing, ranking, and dir-
ect observation attended elementary school, but almost
half of those did not complete their education there. With
all the various methods used, the mothers had average of
approximately three children (Table 1).

“Vulnerable period” for young babies
After childbirth, mothers observe a period of “pollution”
for 40 days that is called arobani (“40 days” in Swahili).



Table 1 Characteristics of the study participants

Key informant interview

Mother
(n = 16)

Mother -in-law
(n = 9)

Husband
(n = 2)

Traditional birth
attendant (n = 2)

Traditional healer
(n = 4)

Health staff
(n = 1)

Age (mean) 27.2 years 60.6 years 30.5 years 58.0 years 43.5 years 43.0 years

Education

No education 3 (8.8%) 8 0 1 1 0

Primary incomplete 7 (43.8%) 1 0 1 2 0

Primary complete 5 (31.3%) 0 1 0 1 0

Secondary + 1 (6.3%) 0 1 0 0 1

No. of living children (mean) 3.4 N.A. 3.0 N.A. N.A. N.A.

Free listing (Topic 1) Mother (n = 29)

Age (mean) 26.2 years N.A

Education

No education 6 (20.7%)

Primary incomplete 10 (34.5%)

Primary complete 12 (41.4%)

Secondary + 1 (3.4%)

No. of living children (mean) 3.2

Free listing (Topic 2) Mother (n = 28)

Age (mean) 24.0 years N.A.

Education

No education 5 (17.9%)

Primary incomplete 11 (39.3%)

Primary complete 10(35.7%)

Secondary + 2 (7.1%)

No. of living children (mean) 3.0

Ranking Mother (n = 32)

Age (mean) 26.4 years N.A.

Education

No education 3 (9.4%)

Primary incomplete 13 (40.6%)

Primary complete 14 (43.8%)

Secondary + 2 (6.3%)

No. of living children (mean) 3.2

Direct observation Mother (n = 28)

Age (mean) 21.0 years N.A.

Education

No education 4 (14.3%)

Primary incomplete 9 (32.1%)

Primary complete 12 (42.9%)

Secondary + 3 (10.7%)

No. of living children (mean) 2.8
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There are some taboos and practices during this period, in-
cluding segregation from other family members, particu-
larly males. The mothers are prohibited from having sexual
intercourse with their husbands. Although the newborn
babies are not in a state of pollution, the fact that they
are physically secluded with their mothers in a corner
or in another room of the house makes them inaccess-
ible during arobani. Another reason for the newborns
to be secluded with their mothers is the infants’ per-
ceived vulnerability. They are “vulnerable” and prone to
attack by the evil eye, an evil spirit, black magic, or
“coldness”. For example, dege, a kind of evil eye, attacks
when a baby happens to drink breast milk at the same
time as an outsider sees the baby and swallows his or
her own saliva; the baby will then develop a swollen
stomach, stomachache, or diarrhea. Dzongo, another type
of evil eye, is produced through envy or ill intentions by
people who falsely praise the baby as being “healthy”,
“beautiful”, or “smart”; this makes the baby ill through
stomachache and diarrhea. Infants may also be caught by
an evil eye when they or their mothers are seen by out-
siders during meals or breast-feeding. Diarrhea is also
believed to occur if an eagle sees a baby as it flies over
the village; this may lead to more ill health, such as
nyuni, which is characterized by fits and rolling eyes.
Extramarital relationships by the father during arobani
are believed to be another cause of ill health in the
newborns: an amulet, mapande, given by the traditional
healer is wrapped around the baby’s waist to prevent it
from falling ill through the father’s misconduct. More-
over, the newborns are supposed to be prone to the
above-mentioned coldness, which typically enters through
the fontanels or toes. Wrapping up the whole body of a
newborn with a large piece of local cloth, tinga, or putting
woolen caps or socks onto the baby is done to protect the
child from the perceived risks of the outside world during
this vulnerable period.
Many key informants reported that the babies were

mostly breast-fed for the first 5–6 months. However,
they added that other food and drink were also given if
the mother’s milk was insufficient. Some women were
actually witnessed giving their babies some food or drink
by means of a syringe, a bottle, or their fingers during
the home-visit interviews. Moreover, the key informants
often spoke of homemade herbal or over-the-counter
medicines being given, particularly for the common ill-
nesses of small babies. In the area, there were also some
traditional healers known as mganga wa nyuni (“doctor
for baby fits”), who specialized in childhood illnesses,
even though general traditional healers treat various type
of health problem regardless of age; such general trad-
itional healers also handle social problems, such as divorce
or business matters. Mganga wa nyuni claimed that the
babies’ caregivers sought consultation and treatment
from them for different types of health problems, in-
cluding stomachache due to evil eye, bad coughs, fever,
and fits. The mganga wa nyuni prepared herbal medi-
cines for the caregivers or provided instruction on the
making of herbal remedies at home.

Local etiology for feeding a baby other than breast milk
Insufficient breast milk
A mother’s perception of insufficient breast milk is a com-
mon justification for feeding their babies uji (maize-based
porridge), cow’s milk, ugali (staple food made of maize),
banana, potato, bean soup, or drinks including water, tea,
and orange juice.

I don’t eat well because we’re poor, and I can’t produce
enough milk. That’s why my baby cries—even after
breast-feeding. (Mother, 23 years old)

One young woman had given birth to a baby about a
week before the interview. She stated her mother-in-law
had advised her to give the baby a homemade herbal
liquid since her breast milk was insufficient. Asked how
she knew her daughter-in-law did not have sufficient milk,
the mother-in-law appeared convinced:

The baby continues crying even after being breast-fed.
It’s a peculiar way of crying: her arms and legs are
stretched out. (Mother-in-law, 65 years old)

Some informants said that juice and sugar water could
be used as a substitute for breast milk for newborns.

Not producing enough breast milk is quite common
after delivery. A mother can feed her child juice or
sugar water until she starts producing enough milk
herself. (Mother, 24 years old)

A child needs more than breast milk to grow big and
healthy
Some caregivers seemed to believe that food and drink
in addition to breast milk would help their babies grow
bigger or healthier. One husband explained why his baby
was given drinks or foods in addition to breast milk be-
fore 6 months:

My wife thinks our baby will grow big and healthy if
he’s given more food and drink, like orange juice,
other than breast milk. A mixture of water, sugar, and
salt also increases his appetite. (Father, 31 years old)

Remedies for perceived common illnesses of newborns
Many informants, including both mothers and mothers-
in-law, listed cold, stomach-ache, and colic as typical
health problems during the neonatal period.
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Newly born babies often have a running nose because
of cold, or they have stomachache or colic because of
incomplete healing of the umbilical cord, unfamiliarity
with breast milk, or worms in the stomach. If a baby
suffers from stomachache or colic, we give them gripe
water from the drugstore. If we can’t afford that, we
just give them a mixture of boiled water, sugar, and
salt. (Mother, 24 years old)

The health problems of newly born babies include
stomachache and colds. Stomachache is caused by
incomplete healing of the umbilical cord or worms in
the stomach. We recognize stomachache or colic
because the baby continues crying, stretching out
both its arms and legs, and it doesn’t take breast milk.
We then give the gripe water or a herbal medicine
made from the root of mtsalafu. During arobani,
small babies should not be taken outside the home
because they can suffer from coldness and become ill.
If they do suffer from coldness, we prepare herbal
medicine and give it to them. (Mother-in-law, 55 years)

Table 2 lists the perceived common illnesses of new-
borns, particularly during arobani and the following
months. The higher in the list an item appears, the more
widely was it recognized as a health problem by the
informants. Mothers frequently cited the following:
abdominal colic, stomachache, bad cold (literally trans-
lated as “flu”), and related problems, such as coughing,
vomiting, fever, diarrhea, and swollen stomach. Sore eyes
or sore ears were also recognized as common problems. A
state of continuous crying, kurira, was mentioned by some
informants in the interviews, and it appeared 14th in the
list. Some participants said that kurira could be distin-
guished from ordinary crying by the peculiar way of both
arms and legs being stretched out and that the crying
often continued even after breast-feeding. It was perceived
to be a sign of hunger or thirst caused by insufficient
breast milk or the result of the newborn being seen by an
eagle or an evil spirit. There were many perceived causes
of stomachache, abdominal colic, and swollen stomach:
stomachache and abdominal colic in neonates were often
said to take place as a natural process during the healing
of the umbilical cord; they may have been caused by a
baby that was not used to breast milk, worms in the
stomach, or the evil eye, including dzongo. A bad cold,
chest cold, coughing, and fever were often associated
with the above-mentioned coldness entering the child
through its fontanels or toes. Mothers carrying heavy
loads during pregnancy was also regarded as a cause of
coughing. Suspected causes for kuharisha (a general term
for diarrhea) were many, e.g., a mismatch of different
types of foods, fever, erupting milk teeth, the child being
seen by an eagle, a husband having an extramarital rela-
tionship, dzongo, and nyuni (fits, typically in children).
The results of ranking based on the 15 most widely

recognized common health problems for small babies
during arobani are presented in Table 3. Fits, nyuni,
were regarded as the most serious health problem for
small babies, although nyuni did not emerge as often as
stomachache, diarrhea, fever, or colds when free-listed
(Table 2). A muganga wa nyuni, a traditional healer
specialized in child health problems stated on nyuni
as below.

Infants that suffer from nyuni are brought to me. The
babies get it if their mothers are possessed by evil
spirits, if the babies are seen by an eagle, or if they
hear the call of an eagle. Those that have kivaduro
(serious coughing) through cold weather are given
herbal medicine. If the babies become ill because of
dzongo, it is not such a serious problem, and herbal
medicine can be used to cure it. Nyuni particularly
occurs among newly born children, and the typical
symptoms are rolling eyes and fits. If the babies were
taken to hospital and given chloroquine or an
injection, they would die. They should be treated by
traditional healers. We perform a ritual by sacrificing
chickens and give them herbal medicines. (Male
mganga wa nyuni, 53 years old).

The second-most serious health problem reported by
caregivers was malaria; the third was fever, homa, a term
that is often interchangeable with malaria. Kurira, con-
tinuous crying, was ranked the fifth-most serious health
problem; it was higher than diarrhea, coughing, flu (bad
cold), and stomachache.
Table 4 shows the top nine commonly recognized

health problems from the free-listing exercise, as well as
the various types of popular and folk remedies used by
caregivers for each problem. Herbal medicine, such as
mzaraf for stomachache, was typically used at home
or given by a traditional healer. Many over-the-counter
medicines were used in the community. Gripe water,
Bonnisan, and Dentinox were very popular medicines
for stomachache and were readily available at drugstores
or small general stores in towns and villages. They
were used for small babies with abdominal colic, which
was believed to occur frequently after breast-feeding.
In addition to herbal medicines for colds, fever, and
coughing, Piriton Syrup, Septrin, and Panadol Syrup
were commonly used over-the-counter pharmaceuticals.
One mother explained that she went to the health

center or hospital for certain health problems, whereas
traditional remedies—either from traditional healers
or their own backyard or garden—were used for such



Table 2 Free-listing of perceived common illnesses in newborns and young children

Health problem # mentioned
(N = 29)

Equivalent english term Perceived causes

1. Ndani ya chitovu 23 Abdominal colic Occurs in a process of healing an umbilical cord,
not used to breast milk, worm in the stomach

2. Mafuwa 21 “Flue (bad cold)”, Chest cold Coldness

3. Kukohola 20 Coughing Coldness, pregnant mother carrying heavy load

4. Kuhaphika 20 Vomiting Fever, excessive breast-milk, Nyuni

5. Mwilimoto/homa 20 Fever, High temperature, “homa”
could be malaria

Coldness, bad (cold) weather

6. Kuharisha 18 Diarrhea Mismatching of different types of foods, fever,
erupting tooth, eye contact with eagle, caused
by stomachache, husband having an affair with
other women, Nyuni

7. Kulumwa ni masto 13 Sore eye Dust, outbreak

8. Kulumwa ni masikiro 9 Sore ear Drips of water in the ears during bathing

9. Kuodzala ndani (Dzongo) 8 Stomachache, Swelling of stomachache Dzongo (evil eye), baby swallowing breast-milk
simultaneously the person who sees the baby
swallowing ones saliva

10. Uphere 8 rash Dirty clothes, dirty environment

11. Malaria 7 malaria Mosquito, not using bed-net, coldness

12. Marenjerenje/ Majipu 7 Blister, Boil Warm/hot weather

13. Mwalidago 6 Ringworm Do not know

14. Kurira 6 Continuous crying Being hungry, eye contact with eagle, evil spirit

15. Nyuni 6 Fits, Convulsion, Eye-ball rolling over Eye contact with eagle, evil spirit, malaria, inheritance,
scent of young leaves & shoot

16. Pumu 5 Chronic respiratory disease (asthma) Coldness during rainy season

17. Kilimi 5 Uvula, sever coughing and vomiting Uvula, do not know

18. Manjano 5 Yellow fever Lack of blood

19. Kukosa choo 5 Constipation Lack of drinking fluid and water

20. Harara 5 Heat rash Warm/hot weather

21. Mshipa (kwa wavulana) 4 Abdominal pain for boys
(reproductive organ problem)

Do not know, coldness

22. Tetemaji 3 Chicken pox Do not know

23. Kubanwa na mbavu 3 Difficulties in breathing Coldness, Nyuni, eye contact with eagle

24. Vidonda mdomoni 2 Sore mouth coldness

25. Ukambl 2 Measles Outbreak

26. Kichwa 2 Headache A lot of stress

27. Kifua kuma 2 Chest pain Drinking dirty amniotic fluid at birth

28. Riaka 2 Stiff neck Do not know

29. Kukosa ham ya kula 1 Loss of appetite Dege (baby swallowing breast-milk simultaneously
the person who sees the baby swallowing ones saliva)

30. Kifua kikuu 1 Tuberculosis Inheritance

31. Kulegea 1 Paralysis (physical disability) Coldness

32. Kichocho 1 Schistosomiasis Dirty water

33. Kukosa Kukojia 1 Urination problem Do not know

34. Kufura Miguu 1 Swelling of legs Do not know

35. jasho, kutoka 1 Sweating Dehydration

36. Kucha kuuma 1 Pain of nails Infected blood
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Table 2 Free-listing of perceived common illnesses in newborns and young children (Continued)

37. Chirwa 1 Sickness mainly diarrhea Father having an affair with other women

38. Funza 1 Jigger (chigger) Infected blood

39. Mwalihosi 1 Moving of fontanel Natural to happen to newborn
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illnesses as those caused by an evil eye, evil spirit, the
child being seen by an eagle flying over the house,
and a husband’s extramarital relationship.

There are certain health problems of small babies that
can be treated only by the traditional healer, not by
hospital medicine. (Mother, 22 years old)

Food, drink, and medicine given to children under 6 months
and feeding style
The free-listing exercise was performed for different types
of food and drink given to children less than 6 months
old. In all, 33 different types of food and drink were
identified (Table 5). The item most frequently mentioned
by informants was maize-based porridge, uji. Various
types of herbs decocted for treating stomachache and ab-
dominal colic, including mzaraf, were also popular. Nine
types of drink and medicine in the list (underlined in
Table 5) included herbal medicines prepared by traditional
healers or at home in addition to over-the-counter medi-
cines for stomachache or fever.
The results of the observation and recall interviews

demonstrated that 25 of 28 caregivers had given some
food, drink, or medicine to their babies under 6 months
Table 3 Ranking of perceived severity of health problems

Perceived health problem Serious

(Score = 2)

1 Fits, Convulsion, Eyes rolling over (Nyuni) 2 × 19 = 38

2 malaria 2 × 18 = 36

3 Fever, High temperature, 2 × 7 = 14

“homa” could be malaria

4 Ringworm 2 × 12 = 24

5 Continuous crying 2 × 8 = 16

6 Diarrhea 2 × 8 = 16

7 Coughing 2 × 6 = 12

8 Flue (bad cold) 2 × 4 = 8

9 Stomachache 2 × 5 = 10

10 Sore ear 2 × 7 = 14

10 Rash 2 × 2 = 4

11 Sore eye 2 × 3 = 6

12 vomiting 2 × 3 = 6

14 Stomachache (dzongo) 2 × 5 = 10

15 Blister 2 × 2 = 4

Number in bold is the number of informants classified the health problem into the
old in the 24-hour period prior to or during the observa-
tion (Table 6). Some started to give porridge, water, and
juice to the newborns as early as 2–3 months old. In
addition, herbal and over-the-counter medicines were
given. Spoons and cups were the common feeding uten-
sils used, but finger-feeding by caregivers, bottles of for-
mula milk with artificial nipples, and syringes obtained
at the local market were also witnessed by researchers.

Discussion
Based on the information elicited from the interviews
and free-listing, an ethnomedical explanatory model for
mothers who did not practice exclusive breast-feeding
was developed (Figure 1). Perceived insufficient breast
milk by mothers was identified as one of the reasons.
This is consistent with the findings of previous studies
[23-31]. Although many informants stated that babies
should be given only breast milk for the first 5–6 months
of life, lack of conviction about the benefits of exclusive
breast-feeding led to steps being taken to compensate
for a mother’s perceived lack of breast milk. The rank-
ing exercise also shows that kurira, continuous crying
due to insufficient milk, was also regarded as a rela-
tively serious health problem of babies by the mothers.
Intermediate Mild Total score of
32 informants(Score = 1) (Score = 0)

1 × 8 = 8 0 × 5 = 0 46

1 × 7 = 7 0 × 7 = 0 43

1 × 20 = 20 0 × 5 = 0 34

1 × 8 = 8 0 × 12 = 0 32

1 × 15 = 15 0 × 9 = 0 31

1 × 12 = 12 0 × 12 = 0 28

1 × 15 = 15 0 × 11 = 0 27

1 × 18 = 18 0 × 10 = 0 26

1 × 12 = 12 0 × 15 = 0 22

1 × 6 = 6 0 × 19 = 0 20

1 × 16 = 16 0 × 14 = 0 20

1 × 12 = 12 0 × 17 = 0 18

1 × 9 = 9 0 × 20 = 0 15

1 × 5 = 5 0 × 22 = 0 15

1 × 7 = 7 0 × 23 = 0 11

level of severity.



Table 4 Folk and popular medicines for commonly recognized illnesses (the top nine problems from the
free-listing exercise)

Health problem Equivalent english term Perceived causes Traditional care or popular medicine

1. Ndani ya chitovu Stomachache occurs in a process of healing of
umbilical cord, constipation, diarrhea

Mihaso (Mzaraf ), “Gripe water”,
“Bonnisan”, “Dentinox”

2. Mafuwa “Flue (bad cold)”,
Chest cold

Coldness “Piriton syrup”, “Septrin”, “Panadol syrup”

3. Kukohola Coughing coldness, pregnant mother carrying
heavy load

Herbs, “Piriton syrup”, “Septrin”, “Pandol syrup”
for vomiting perceived to be accompanied
by fever

4. Kuhaphika Vomiting fever, excessive breast-milk “Piriton syrup”, “Septrin”, “Pandol syrup” for
vomiting perceived by fever

5. Mwilimoto/homa Fever, High temperature,
“homa” could be malaria

Coldness “Piriton syrup”, “Septrin”, “Panadol syrup”

6. Kuharisha Diarrhea Mismatching of different types of foods,
fever, erupting tooth, eye contact with eagle,
husband having an affair with other women

Amulet around the baby’s waist by traditional
healer (prevention), herb and salt, traditional
healer, home mad ORS

7. Kulumwa ni masto Sore eye dust, outbreak Herbs, wipe with warm water + salt, sea
water, drop of breast-milk, tea leaves

8. Kulumwa ni masikiro Sore ear Drips of water in the ears during bath Herb, coconut oil, Gun’s oil, Sheep’s oil,
chicken oil

9. Kuodzala ndani (Dzongo) Stomachache,
Swelling of stomachache

Dzongo (evil eye), baby swallowing breast-
milk simultaneously the person who sees the
baby swallowing ones saliva

Prevent a baby from being seen or
commented nice things by the others,
traditional healer, color between eyebrows
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Insufficient milk syndrome stems from poverty, sexism,
and powerlessness, not from poor maternal nutritional
status [28]. Though mothers may claim that it is their
poor nutritional status, evidence suggests that maternal
nutritional status has little effect on breast milk produc-
tion or composition, except in severely malnourished
women, i.e., those under 85% of reference weight-for-height
[28]. Greiner, Esterik, and Latham argue that “it is largely a
cultural phenomenon when it [insufficient milk syndrome]
occurs during exclusive breast-feeding, and largely a
physiological response to reduced nipple stimulation once
supplemental feeding has begun” [24]. Other authors
suggest that perceived breast milk inadequacy is under-
pinned by a complex and synergistic interaction among
socio- cultural influences, feeding management such as
positioning of babies and attachment while breastfeeding
[32], the baby’s behavior, lactation physiology, and the
mother’s psychological state [26]. Apart from perceived
hunger or thirst, the observed notions of “the baby needs
water” and “the baby has other needs apart from milk to
grow well and faster” are also supported in the literature
[29]. Furthermore, it may be the perceived ill health of the
babies that makes caregivers use a variety of food and
drink, other than breast milk, for feeding the infants. As
shown in Table 2, stomachache, abdominal colic, diarrhea,
and fever were among the most frequently recognized
health problems in small babies. We have also reported
(Table 4) a list of popular and folk medicines available at
home and community levels. The over-the-counter medi-
cines and herbal medicines prepared by caregivers or
given by traditional healers were infused or mixed with
water and given to the babies using utensils, including
bottles with an artificial nipple. In the extended family,
advice from significant others, such as from a mother-
in-law, is influential, and such individuals often reinforce
traditional norms relating to feeding practices. This ob-
servation is supported by other studies [28].
The ethnomedical explanatory model underlines the

mothers’ perception of insufficient breast milk and lack
of knowledge about the physiology of lactation, the
benefits of breast milk, and the nutritional needs and
behavior of their infants; in addition, this model accounts
for their response to the perceived ill health of their
babies. Mothers are often concerned about nutritional
and health problems of their babies and take action in
ways that are at odds with biomedicine. Scanvenius argues
that “positive intention” without realizing the “negative
processual consequences” most likely ends in a cessation
of breast-feeding [33]. Perceived insufficient breast milk
and actions taken by mothers to cope with perceived
health problems in their babies may trigger a vicious cir-
cle, causing reduced production of breast milk. Infants
who are given supplements in their early months spend
less time breast-feeding and suckle less intensively. As a
result, their mother’s breasts are less stimulated to pro-
duce milk [28,33].
More importantly, different types of folk and popular

medicines can be obtained from the drugstore, own
backyard or garden, or traditional healers to avoid the
mother or baby being exposed to perceived risks in the



Table 5 Free-listing of the types of food, drink, and medicine given to infants under 6 months old

Food and drink # mentioned Local term Information

(N = 28)

1. Maize-based porridge 27 Uji Maize, water, and sometimes sugar or cow’s milk

2. Herbs/ roots 23 Mihaso Including mzaraf for abdominal colic, stomachache

3. Cow’s milk 15 Maziya

3. Ugali 15 Sima

4. Banana 14 Ndizi Could be mixed with mango or potato

5. Water 12 Madzi

6. Potato 11 Viazi

6. Bean’s soup 11 Maharabuie mtsuzi

7. Medicine (not specified) 8 Mostly from hospital or over-the-counter medicine

8. Tea 7 Chai

8. Orange juice 7 Often artificially sweetened juice from shop

9. Green leafy vegetables 6 Mtsunga

9. Piriton syrup 6 Piriton Over-the –counter-medicine for fever

10. Fish soup 5 Supu ya samaki

11.Septrin 4 Septrin Over-the-counter medicine for fever

11. Water + Sugar + Salt (home-made ORS?) 4 Some say to increase baby’s appetite or for thirst

11. Avocado 4 Ovacado Could be mixed with milk

12. “Gripe Water” 3 Gripe water Over-the-counter medicine for abdominal colic, stomachache

12. Bonnissan 3 Bonissan Over-the-counter medicine for abdominal colic, stomachache

12. Passion juice 3 Often artificially sweetened juice from shop

12. Mango 3 Embe

12. Rice-based porridge 3 Mchele Mphunga

12. Honey 3 Asali

12. Chicken soup 3

13. Goat’s milk 2

13. Malaria tablet 2 From hospital or over-the-counter medicine

13. Juice (not specified) 2

14. Pancake 1 Chapati

14. Biscuit 1

14. Panadol syrup 1 Over-the-counter medicine for fever

14. Dentinox 1 Over-the-counter medicine for abdominal colic, stomachache

14. Pineapple juice 1

14. Powder milk 1
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outside world during the vulnerable period of arobani
and the months that follow. However, the feeding styles,
e.g., the caregiver using their own finger, bottles of for-
mula milk, or syringes, may pose potential health risks
to the infants.

Limitations
There are several limitations to this study. First, it is a
qualitative study, and only a small sample was included.
This restricts, therefore, the generalizability of the find-
ings. Nevertheless, the study site has relatively high child
mortality and morbidity, and some of the findings on
mothers’ perceptions of the health and illness of their
children and their practices related to breast-feeding may
be applicable to other parts of the country or other
regions in a similar situation.
Second, the qualitative nature of the study raises

caution with regard to inferring a causal relationship
between the mothers’ perceptions as determinants and
the low level of exclusive breast-feeding. Rather, in-
sights into the mothers’ perceptions and behavior pro-
vide better understanding of the sociocultural context



Table 6 Kinds of food, drink, and medicine given to infants under 6 months (Total 24-hour consumption of combined
direct observation and interviews)

No Age of the child Kinds of food and drink given
other than breast milk
(All babies observed were breastfed)

How it is fed Who feeds the child

1 2 months Breast milk only Mother

2 2 months Porridge, water Bottle Mother

3 3 months Breast milk only Mother

4 3 months Breast-milk only - Mother

5 3months Porridge Cup Mother

6 3 months Porridge, water Cup Mother

7 3 months “Dentanox”(medicine for stomachache/ colic), herbs Syringe Mother

8 4 months Porridge Spoon Mother

9 4 months Porridge Cup Mother

10 4 months Porridge Cup Mother

11 4 months Porridge Spoon, cup Mother

12 4 months Porridge Cup Mother

13 4 months Porridge Cup Mother

14 4 months Porridge, water Cup Mother

15 4 months Porridge, cow’s milk, water Spoon, cup Mother

16 4 months Porridge, water Spoon, cup Mother

17 4 months Decocted herbs Spoon Mother

18 4 months Decocted herbs, “Septrin” (medicine for fever) Spoon Mother

19 4 months Porridge, water Spoon, cup Mother

20 5 months Porridge Spoon, cup Mother

21 5 months Porridge Bottle Mother

22 5 months Porridge, water, orange juice Spoon, cup Mother

23 5 months Porridge, water Spoon Mother

24 5 months Herbs, porridge Spoon Mother

25 5 months Porridge, water Spoon, finger Mother

26 5 months Porridge, water Cup Mother

27 5 months Porridge, water Spoon, cup Mother

28 5 months Porridge, water Spoon Mother
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by which the recipients understand the exclusive breast-
feeding message.
Third, this study did not investigate breast-feeding

techniques, including the frequency and positions adopted
by the mother and baby. It has been demonstrated that
proper breast-feeding techniques can prevent, for example,
nipple pain, which often leads to decreased suckling and
reduced milk production [32,34,35]. If information relating
to how the mothers breast-fed their children had been
gathered, that would have added a very interesting dimen-
sion to the study.
Fourth, the majority of the population in Kwale is

Muslim, and cultural and social norms and practices
there are different from other parts of the country,
where many people are Christians. It is, however, also
true that regardless of religion, indigenous African cul-
ture is prevalent throughout the country. Thus, some of
these findings may also be relevant to other regions.
Fifth, perceptions and practices of health professionals

were not explored in this study. Previous studies have
indicated that health professionals, particularly front-line
workers who are in close contact with caregivers, often
hold similar perceptions and attitudes to the caregivers
themselves with regard to breast-feeding [36]. Conse-
quently, health professionals fail to convince caregivers
that they should alter their behavior with respect to



Feeding other than

breast milk: food,

drink, herbal

medicine, or

over-the-counter

medicine

Coping with 

health & 

nutritional 

needs of babyPerceived causes 

of health problems 

of baby:e.g. cold, 

stomachache/colic 

due to healing  

process of 

umbilical cord, evil 

eye, worms

Indigenous 

interpretation of 

baby’s behavior:

e.g. continuous  

crying and

peculiar way of 

crying

Lack of knowledge 

about lactation 

physiology

Baby being 

hungry

Perceived 

insufficient

breast milk

Make baby 

big & 

healthy

Lack of 

knowledge 

about the  

benefits of 

breast milk

nutrients

Baby being

thirsty

Figure 1 Ethnomedical model for mothers who do not practice exclusive breast-feeding.
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exclusive breast-feeding. Further studies on health pro-
fessionals’ knowledge, beliefs, and behavior will yield
greater understanding of this issue.
Despite the limitations, this study affords qualitative in-

formation on the perceptions of mothers on their feeding
practices with young children. It thus provides support for
programs that aim to promote exclusive breast-feeding in
the region.

Conclusions
The present strategy of promoting exclusive breast-feeding
appears to be based on the major presupposition that care-
givers simply do not understand the value of breast milk.
Although it appears to be the case that a lack of awareness
of its advantages is one of the major reasons for failure to
adopt excusive breast-feeding, additional factors may also
prevent caregivers from implementing this practice. Their
own strategies for coping with what they perceive as their
baby’s ill health and nutritional disadvantages also seem
to be related to feeding practices. When mothers are
concerned about their babies’ stomachache, abdominal
colic, fever, swollen stomach, or diarrhea, preaching to
them out of their cultural context about the nutritional,
immunological, and psychological benefits of breast-
feeding may not be well received. Health professionals
and community volunteers are encouraged to consult
mothers during antenatal and postnatal care about
exclusive breast-feeding [37]—not as a single vertical
message, but in relation to their concerns about the
health and nutritional problems of their babies.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
AM conceived of and designed the study, contributed to the data collection,
and wrote the draft of the paper. MK supervised and contributed technical
support to the overall study. JT and SK contributed to designing, managing,



Matsuyama et al. BMC Public Health 2013, 13:525 Page 13 of 13
http://www.biomedcentral.com/1471-2458/13/525
and supervising the HDSS and gave technical and supervisory support to the
study. All authors read and approved the final manuscript.

Acknowledgement
The research was conducted with the continuous support of the HDSS study
team in Kwale.

Author details
1School of International Health Development, Nagasaki University, Nagasaki,
Japan. 2Centre for Public Health Research (CPHR), Kenya Medical Research
Institute, (KEMRI), Kenya. 3Institute of Tropical Medicine, Nagasaki University,
Nagasaki, Japan.

Received: 19 September 2012 Accepted: 20 May 2013
Published: 30 May 2013

References
1. Black REAL, Bhutta ZA, Caulfield LE, De Onis M, Ezzati M, Mathers C, Rivera J,

for the Maternal and Child Undernutrition Study Group: Maternal and child
undernutrition: global and regional exposures and health consequences.
Lancet 2008, 371:243–260.

2. Black REMS, Bryce J: Where and why are 10 million children dying every
year. Lancet 2003, 361:2226–2234.

3. Ezzati M, Lopez ADRA, Vander Hoorn S, Murray CJ, and the Comparative
Risk Assessment Collaborating Group: Selected major risk factors and
global and regional burden of disease. Lancet 2002, 360:1347–1360.

4. Kalter HD SJ, Hossain M, et al: Identifying sick children requiring referral to
hospital in Bangladesh. Bull World Health Organ 1997, 75(Suppl 1):65–75.

5. Kolstad PRBG, Kalter HD, Kenya Mugisha N, Black RE: The integrated
management of childhood illness in western Uganda. Bull World Health
Organ 1997, 75(Suppl 1):77–85.

6. Scrimshaw NS, SanGiovanni JP: Synergism of nutrition, infection, and
immunity: An overview. Am J Clin Nutr 1997, 66(Suppl):464–477.

7. Shankar AH, Prasad AS: Zinc and immune function: the biological basis of
altered resistance to infection. Am J Clin Nutr 1998, 66(suppl):447–463.

8. Huffman SL, Zehner ER, Victora C: Can improvements in breast-feeding
practices reduce neonatal mortality in developing countries? Midwifery
2001, 17:80–92.

9. Jones GSR Black RE, Bhutta ZA, and the Bellagio Child Survival Study Group:
How many child deaths can we prevent this year. Lancet 2003, 362:65–71.

10. Horton R: Maternal and child undernutrition: An urgent opportunity.
Lancet 2008, 371:179.

11. Boseley S, Black RE: Time to tackle undernutrition. Lancet 2008, 371:197.
12. Bryce JCD, Darnton Hill I, Pelletier D, Pinstrup Andersen P, for the Maternal

and Child Undernutrition Study Group: Maternal and child undernutrtion:
Effective actin at national level. Lancet 2008, 371:510–526.

13. Kenya National Bureau of Statistics, I.M: Kenya demographic and health
survey 2008–09. Calverton, Maryland: Kenya National Bureau of Statistics and
ICF Macro; 2010.

14. Cai X, Wardlaw T, Brwon DW: Global trends in exclusive breastfeeding. Int
Breastfeed J 2012, 7:12. http://www.internationalbreastfeedingjournal.com/
content/7/1/12.

15. Kimani-Murage WE, Madise JN, Fotso JN, Kyobutungi C, Mutua KM, Gitau MT,
Yatich N: Patterns and determinants of breastfeeding and complementary
feeding practices in urban informal settlements, Nairobi Kenya. BMC Public
Health 2011. http://www.biomedcentral.com/1471-2458/11/396.

16. Kaneko S, K’opiyo J, Kiche I, Wanyua S, Goto K, Tanaka J, et al: Health and
demographic surveillance system in the Western and Coastal areas of
Kenya: An infrastructure for epidemiologic studies in Africa. J Epidemiol
2012, 22(3):276–285.

17. Weller CS, Romney KA: Systematic data collection, Qualitative Research
Methods Series. Newbury Park, London: New Delhi: Sage Publications; 1988.

18. Bernard HR: Research methods in anthropology: Qualitative and Quantitative
Approaches. 4th edition. Lanham, New York, Toronto, Oxford: Altamira Press;
2006.

19. Strauss A, Corbin MJ: Basics of Qualitative Research: Techniques and
Procedures for Developing Grounded Theory. London: Sage Publication; 1998.

20. Helman C: Culture, health and illness. London: Hodder Education An
Hachette UK Company; 2007.

21. Johnson MT, Sargent FC: Medical Anthropology: Contemporary Theory and
Method. New York, Westport, Connecticut, London: Praeger Publisher; 1990.
22. Hudelson MP: Qualitative Research for Health Programmes. Geneva: WHO; 1994.
23. Gussler J, Briesemeister L: The insufficient milk syndrome: a biocultural

explanation. Medical Anthropol 1980, 4(2):145–174.
24. Greiner T, Ban Esterik VP, Latham CM: The insufficient milk syndrome: an

alternative explanation. Medical Anthropol 1981, 5(2):233–260.
25. Hill P, Aldaga J: Potential indicators of insufficient milk syndrome. Res Nurs

Health 1991, 14:11–191991.
26. Dykes F, Williams C: Falling by the wayside: a phenomenological

explanation perceived breast-milk inadequacy in lactating women.
Midwifery 1999, 15:232–246.

27. Quandt S: Biological and behavioral predictors of exclusive breastfeeding
duration. Medical anthropol 1985, 151:139–151.

28. Carla Makhlouf Obermeyer MC, Castle S: Back to nature?: historical and
cross-cultural perspectives on barriers to optimal breastfeeding. Medical
Anthropol 1997, 17:39–63.

29. Leshabari CS, Koniz Booher P, Astrom NA, De Paoli M, Moland MK:
Translating global recommendations on HIV and infant feeding to the
local context: the development of culturally sensitive counselling tools
in the Kilimanjaro Region, Tanzania. Implement Sci 2006, 1:22.

30. Hofmann J, De Allegri M, Sarker M, Sanon M, Bohler T: Breast milk as the
“water that supports and preserves life”: socio-cultural constructions of
breastfeeding and their implications for the prevention of mother to
child transmission of HIV in sub-Saharan Africa. Health Policy 2009,
89:322–328.

31. Davies-Adetugbo AA: Sociocultural factors and the promotion of
exclusive breastfeeding in rural Yoruba communities of Osun state.
Nigeria Soc Sci Med 1997, 45(1):113–125.

32. Kishore MSS, Kumar P, Aggarwal AK: Breastfeeding knowledge and
practices amongst mothers in a rural population of North India: a
community-based study. J Trop Pediatr 2008, 55(3):183–188.

33. Scavenius M, Van Hulsel L, Meijer J, Wendte H, Gurgel R: In practice, the
theory is different: A processual analysis of breastfeeding in northeast
Brazil. Soc Sci Med 2007, 64:676–688.

34. Lifestyles and health unit, WHO, Regional office for Europe: Breastfeeding:
how to support success. Copenhagen: WHO; 1996.

35. WHO: Infant and young child feeding counseling: an integrated course
(Trainer’s guide). Geneva: World Health Organization; 2006.

36. Abba MA, Koninck DM, Hamelin AM: A qualitative study of promotion of
exclusive breastfeeding by health professionals in Niamey, Niger. Int
Breastfeed J 2010, 5:8. http://www.internationalbreastfeedingjournal.com/
content/5/1/8.

37. Thorkild Tylleskar DJ, Nicolas M, Ingunn Marie E, Mickey C, Abdoulaya
Hama Diallo, and the other members of the PROMISE-EBF study Group:
Exclusive breastfeeding promotion by peer counselors in sub-Saharan
Africa (PROMISE-EFB): a cluster-randomised trial. Lancet 2011, 378:420–427.

doi:10.1186/1471-2458-13-525
Cite this article as: Matsuyama et al.: Perceptions of caregivers about
health and nutritional problems and feeding practices of infants: a
qualitative study on exclusive breast-feeding in Kwale, Kenya. BMC
Public Health 2013 13:525.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.internationalbreastfeedingjournal.com/content/7/1/12
http://www.internationalbreastfeedingjournal.com/content/7/1/12
http://www.biomedcentral.com/1471-2458/11/396
http://www.internationalbreastfeedingjournal.com/content/5/1/8
http://www.internationalbreastfeedingjournal.com/content/5/1/8

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study site
	Study design
	Data collection and analysis

	Results
	Characteristics of the study participants
	“Vulnerable period” for young babies
	Local etiology for feeding a baby other than breast milk
	Insufficient breast milk
	A child needs more than breast milk to grow big and healthy
	Remedies for perceived common illnesses of newborns

	Food, drink, and medicine given to children under 6 months and feeding style

	Discussion
	Limitations

	Conclusions
	Competing interests
	Authors’ contributions
	Acknowledgement
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


