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Abstract

Background: Lack of knowledge, and poor attitudes and practices among rural women have been shown to negatively
influence maternal, infant and young child nutrition outcomes as well as child health and cognitive development.
Objectives: The aim of the study was to assess the impact of community-based nutrition on infant nutrition.

Methods: A mixed method approach using a structured questionnaire to collect quantitative data (n=234) and Focus Group
Discussions (FGDs) for qualitative data was used in Narok County, Kenya.

Results: About 57% of the participants received nutrition and health information from hospital trained health person-
nel. Whereas most women indicated having attended antenatal clinics, very few delivered in the hospital (17%). Exclusive
breastfeeding knowledge was below 50%, although not statistically significant (p=0.584) across the education spectrum
as opposed to identification of malnutrition signs, which was significant (p<<0.05). Whereas 74% of the participants had
knowledge about signs of malnutrition, only 58% could identify the causes. Rating for complementary feeding among the
study participants was about 61% for introduction of complementary foods and 80% for frequency of feeding, Vitamin A
supplementation knowledge, antenatal clinic attendance and type of waste disposal were statistically significant (p<<0.05) in
relation to education level of the study participants.

Conclusion: This study reveals the need to educate rural women for increased understanding and practice of appropriate
infant and nutrition care through sustainable and effective essential nutrition actions.
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Introduction

Infant and young child feeding (IYCF) practices directly
affect the nutritional status of children under 2-years of
age and, ultimately, impact child survival. Breastfeed-
ing recommendations include initiation of breastfeed-
ing within one hour of birth, exclusive breastfeeding
for 6-months and continued breastfeeding for at least
2-years with the introduction of appropriate comple-
mentary foods'. Promoting these feeding practices in
children between the ages of 0 -23 months is therefore
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an important action towards creating an enabling en-
vironment for improved nutrition, given that 90% of
the global burden of under-nutrition exists in the devel-
oping wotld® To prevent malnutrition, infants must be
exclusively breastfed in the first 6-months after birth’.
Research shows that malnutrition can be prevented
through proven nutrition intervention programs such
as optimal breastfeeding and complementary feeding
practices*”. Lack of knowledge, and poor attitude and
practices among rural women have been shown to neg-
atively influence maternal, infant and young child nutri-
tion outcomes® and many of the nutrition intervention
programs and behavior change interventions are usually
implemented without community participation, a fact
that greatly hampers the long-term public health out-
comes’. The benefits of a participatory approach in-
clude; development of shared visions, collective ideas,
perceptions, and pooled resources that improve pro-
gram outcomes and sustainability.
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In the absence of proper nutrition, children are sus-
ceptible to frequent and severe childhood infections
including diarrhea, delayed cognitive development,
and stunting®’. To prevent such incidences, communi-
ty-based nutrition support in vulnerable rural commu-
nities (i.e. Suswa in Narok County, Kenya) is mostly car-
ried out by non-governmental organizations. In the last
decade there has been a substantial increase in donor
funding to support non-governmental organizations
running such nutrition programs in Kenya as well as
other developing countries. The goal is to improve the
livelihood and health status in vulnerable populations
through nutrition, sanitation and hygiene programs.
The 2013 Lancet series on maternal and child nutri-
tion highlights key target areas to reduce chronic under
nutrition by 20 million before 2020*. The progress
towards achieving these targets can be tested through
knowledge, attitudes and practice surveys. The ration-
ale for this study was to understand local perceptions
of the strengths and limitation of social development
programs implemented in poor resource localities to
improve public health outcomes. Here we hypothesized
that community-based nutrition and health programs
will improve public health nutrition, and so we sort to
assess the impact of infant and young child nutrition
community-based outreach programs in Suswa com-
munity.

Materials and methods

Study Design

The study was a cross-sectional survey. Data was col-
lected in June 2013 using a mixed method approach.
For quantitative data (n=234) collection a structured
questionnaire was used. For qualitative data collection,
Focus Group Discussions (FGDs) were conducted us-
ing community members comprising (men and women
of reproductive age as well as grandmothers to under-
stand the local point of view. The rationale for includ-
ing qualitative research was to enhance our understand-
ing of the local community’s perspectives, needs and
context with regard to social programs.

Study area and participants

Narok County lies between latitudes 0° 50 South and
longitude 35° 28" and 36° 25" East. The study site was
Suswa location in Narok North Sub-County, Narok
County, Kenya. Suswa location covers an area of ap-
proximately 500 km? with a population estimate of
8,000 people in 25 villages, in which agro-pastoralism is
the main economic activity. The target group included
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mothers and female caregivers with children aged 0-23
months (first 1,000 days of life) to capture information
on knowledge, practices and health seeking behavior
including maternal infant and young child nutrition
(MIYCN), hygiene, and cultural beliefs that determines
how a community utilizes health services.

Sample size and sampling technique

The sampling frame was drawn from Suswa location
using a multistage and simple random sampling tech-
niques. The sample size was calculated according to
the infant and young child feeding (IYCF) indicators
calculator as designed by CARE International in col-
laboration with others. This translated to 18 clusters of
13 households each giving a total of 234 households.In
addition reserve clusters calculated at 5% non-response
rate were sampled to replace any inaccessible cluster
during the survey period. The various stages of sam-
pling in Suswa location were sub-locations, villages and
households. Clusters were defined as villages in Suswa
location. In the second stage of sampling, households
in each cluster were selected using the simple random
method, using a list of all households with children be-
low 23 months old. Using the table of random num-
bers thirteen households were selected in each cluster
to attain the required sample size. Three focus groups
of 8 men and women in the reproductive age as well
as grandmothers were purposively selected from differ-
ent clusters. Group 1 comprised of 4 women, 2 men
and 2 grandmothers, group 2 had 5 women, 2 men
and 1 grandmothers, while group 3 had 7 women, and
1 grandmothers to assure active participation®™. Al-
though a pretest was not conducted, the survey team
was trained to ensure quality data is collected during the
survey according to established protocol'. The survey
team performed role-playing to familiarize themselves
with the questionnaire. The main disadvantage of the
study design was increased chance of error. To reduce
the error, questionnaires and guides were translated and
back translated to Maasai and English languages respec-
tively.

Data analysis

For quantitative data, statistical inferences to larger
populations’ were calculated to allow the field staff to
generalize findings to real situations and thus increase
the external validity of the study findings in addition to
descriptive statistics. The quantitative data were sum-
marized by descriptive statistics and chi square test of
independence to look for any associations between
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variables using Statistical Package for Social Sciences
(SPSS) version 23.0. A p value of 0.05 was considered
statistically significant. Qualitative content analysis was
performed for qualitative data and the main themes
were identified according to the common threads in the
data.

Ethical considerations

Written and oral informed consent was obtained from
all the participants prior to data collection. The Ken-
ya Nutrition Information working Group, Institutional
Review Board, approved the study protocol.

Results

Socio-demographic characteristics of study partic-
ipants

A total of 234 households were included in the study
at a 5% non-response rate from 247 households. So-
cio-demographic characteristics of study participants
are shown in Table 1. Majority of the participants were
in the 21-30 years age bracket. Most mothers in the
region have no formal education and the main source
of income is pastoralism and subsistence farming. The
main food crops grown in the area are maize and beans,
which are consumed in an average household size of six
people (data not shown).

Table 1. Demographic characteristics of the study participants

Characteristic

% (n =234)

Age (years)
Below 20
21-30
Above 30

19.9 (47)
61.2 (144)
18.9 (43)

Education level
No formal schooling
Primary school
Secondary
University

62.1 (146)
293 (67)
6.0 (15)

26 (6)

Source of income:

Pastoralism and subsistence farming

Formal employment
Casual labor

Other sources (trade, hand-outs etc.)

78.2(183)
8.0 (19)
5.6 (13)
8.2 (19)

"Most women are self-employed pastoralist and subsistence farmers.

Breastfeeding and malnutrition

Since breast milk is known to protect newborn babies
from infection due to maternally generated antibodies,
we sort to determine the breastfeeding initiation time
after birth. It was determined that although most moth-
ers knew the importance of breastfeeding in the first
hour immediately after birth (94.8%), only about 44.4%
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of the infants were exclusively breastfed in the first six
months (Table 2). However, there was no statistically
significant difference (p<0.05) between breastfeed-
ing knowledge and level of education (Table 5). The
reasons given from the FGDs for non-adherence to
exclusive breastfeeding were subsequent pregnancies,
unexplained refusal to suckle by the infant, childhood
illnesses, insufficient breast milk, and fieldwork chores.
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Table 2. Level of knowledge and attitude as reported by study participants about

breastfeeding, complementary feeding and childhood malnutrition

Reason® % (n)
Knowledge and duration of breastfeeding
[s initiation of breastfeeding at birth important? 94.8 (222/234)
Is exclusive breastfeeding (up to six months) important? 44.4 (104/234)
Do you breastfeed your 6-23 months old baby 79.3 (186/234)
Do you breastfeed your 12-23 months old baby 80.0 (187/234)
Knowledge about complementary feeding
Right time to introduce complementary foods after 6-months 60.9 (143/234)
Introduction of complementary foods after 6-months 67.8 (159/234)
breastfeeding
Feeding frequency of 3-4 to breastfed 6-23 months old 80.0 (187/234)
Feeding frequency of 3-4 to non-breastfed 6-23 months old 79.0 (185/234)
Special meals feeding during child illness 73.0 (171/234)
Knowledge about malnutrition in children
Is good nutrition beneficial to the mother during pregnancy? 56.0 (131/234)
Does good nutrition during lactation help children to grow? 39.0 (91/234)
Do you know the causes of malnutrition? 58.0 (136/234)
Do you know the signs of malnutrition? 74.0 (173/234)
Thinness 59.0 (102/173)
Low weight 42.0 (73/173)
Big belly 9.0 (16/173)
Brown hair 19.0 (33/173)
Lack of appetite 33.0 (57/173)
[s taking malnourished children to hospital beneficial? 83.0 (194/234)
Should malnourished children be taken to hospital? 82.0 (192/234)

"Respondents gave more than one reason for some characteristics

Determinants of infant complementary feeding
practices

The study sort to assess whether complementary foods
in addition to breast milk were introduced to the infant
after six months of exclusive breastfeeding. Whereas
67.8% of the participants introduced complementa-
ry foods after six months of exclusive breastfeeding,
only 60.9% had knowledge about the right time to in-
troduce complementary foods, indicating that mothers
practiced timely introduction of complementary foods
compared to the level of awareness (Table 2). Accord-
ing to the FGD participants the main reason for early
introduction of complementary foods was inadequate
breast milk. The women participants also believe that
when they are back in their homes in the evenings after
work they do not have enough breast milk because of
poor eating habits while away from home. The FGDs
emphasized that it was the community’s tradition to en-
sure children are breastfed for at least 2-years. A tradi-
tion that has been upheld in the community to date and
greatly influences the feeding practice. The common
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foods given to children included porridge, fermented
and fresh milk, mashed potatoes, rice, beans and fruits
(based on season and availability).

Knowledge on causes and signs of malnutrition

Very little information is available on community-based
nutrition programs dedicated to prevention of malnu-
trition and stunting in Suswa. Here, we focused on un-
der-nutrition, the most common type of malnutrition
that results from inappropriate maternal, infant and
young child nutrition practices. About 74.1% of partic-
ipants were aware of malnutrition signs, indicating that
they are able to identify symptoms of malnutrition in
children inasmuch as they had very limited knowledge
with regards to malnutrition causes (Table 2). This is
a great challenge to the community since some of the
caregivers cannot address the causes of malnutrition
in the household. About 82% of the participants in-
dicated that they would take a malnourished child to
hospital indicating that many participants were aware
of the intervention strategies essential in the preven-
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tion and reduction of malnutrition. Regardless of this
high indication there was a statistically significant differ-
ence (p<0.05) between knowledge on causes and signs
of malnutrition and level of education of study par-
ticipants (Table 5). Suswa location had only one func-
tional health facility; hence people resorted to herbal
treatment. However, they visited the dispensary if the
infections and disease persisted.

Knowledge and importance of vitamin A supple-
mentation

Since vitamin A deficiency (VAD) compromises chil-
dren’s immune systems and the ability to fight com-
mon infections such as diarrhea and malaria, we sort
to determine whether Suswa community members were
aware that VAD is a cause of night blindness and a risk

factor for infectious illnesses. The results indicate that
80.5% of the mothers had knowledge about vitamin A
and VAD was a public health problem (Table 3). The
vitamin A knowledgeable mothers were able to identi-
fy some of the health benefits as improved immunity
and child growth (32.6%) and night blindness preven-
tion (11.2%). Many of the participants (90.9%) agreed
that they took their children to the clinic for vitamin A
supplementation. Given that vitamin supplementation
has been shown to reduce child mortality, about 63.1%
of the mothers had received post-partum Vitamin A
supplementation within two weeks after delivery. In ad-
dition about 68.6% of children between 6-23 months
old had received a high-dose of oral Vitamin A supple-
mentation as a preventive measure six months prior to

the study.

Table 3. Maternal and nutrition healthcare
practice management as reported by study participants

Characteristic % (n=234)

Sources of nutrition information
Hospital health staff 56.9 (133)
Community health worker 4.2 (10)
Traditional birth attendant 2.8(7)
Women groups 1.4 (3)
Mother support groups 4.2 (10)
Mother in-law/ own mother 23.6 (55)
NGO/CBO 4.2 (10)
Other sources 2.7 (6)

Mid Upper Arm Circumference (MUAC) Measurement

Severe malnutrition (<11.5)
Moderate malnutrition (11.6-12.5)
At risk of malnutrition (12.6- 13.5)

Normal (>13.6)

0.9 (2/218)
4.1(9/218)
9.6 (21/218)
85.3 (186/218)

Vitamin A Supplementation

Take children for vitamin A 90.0 (211)
supplementation
Prevents night blindness 12.0 (28)
Improves immunity 33.0 (77)
Good for growth 34.5 (81)
Good for eye sight 1.54)
No known benefit 25.6 (60)
Number of antenatal clinic attendance
None 4.4 (10)
Once 2.3 (5
Twice 22.3(52)
Thrice 37.1 (87)
> Three 32.2 (75)
Don’t know 1.7(4)
Mode of child delivery
Hospital nurse 19.6 (46)
Traditional birth attendant 28.6 (67)
Family/relatives 50.9 (119)
Self 0.9 (2)
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Maternal health care utilization

We also assessed maternal health care within the com-
munity and less than 60% of the households received
nutrition and health information from hospital health
workers. Other sources of nutrition information includ-
ed mother in-laws, community health workers, tradi-
tional birth attendants (TBAs), women groups and Non
Governmental Organizations (NGO). To monitor fetal
growth and development and their own health, expect-
ant mothers are expected to attend the antenatal clinics
at least four times during pregnancy as recommend-
ed by the World Health Organization (WHO) clinical
guidelines. Since most of the nutrition information is
passed on during these antenatal clinics we determined
the rate of attendance. Whereas 70% of the mothers at-
tended the antenatal clinics, only 32.2% were within the
WHO recommendation bracket of at least four antena-
tal care check-up (Table 3). Utilization of antenatal care
services decreased significantly (p<<0.05) among those
with low level of education (Table 5). A paltry 17% of
the mothers had hospital delivery while the rest were
home deliveries without professional health support
services (Table 3). Home deliveries were attributed to
expensive hospital bills as well as lack of transportation
to the far off health dispensary. Surprisingly, we noted
that the mothers had more confidence in the TBAs as
well as other untrained people who performed home
deliveries because of their long-term experience in con-
ducting home deliveries. ThFGDs revealed that most
of the mothers opted to deliver at home because the
health facilities were very far and there were no means
of transport, hence the need to walk for long distances
to reach the facility. They also indicated that they had
confidence in the people they chose to assist in delivery
based on past experiences. The mothers also revealed
that the community had trained TBAs who assisted in
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delivery. They also indicated that in certain situations
the health workers were invited to conduct deliveries
at home. The women through the FGD indicated that
delivery in the hospital is very expensive as one required
transportation to the hospital payment for the hospital
services and thus not a good choice for most of them.

Effect of sanitation and hygiene on nutritional out-
comes

Provision of adequate sanitation, good hygiene and
proper food handling increases the likelithood that the
child grows up healthy with little predisposition to en-
teric infections. About 70% of the community drinks
dam water, while the remaining 30% uses river, tap,
borehole water, as well as water from protected and un-
protected wells and water bowsers (Table 4). The FGDs
participants reported that the water was neither treated
at the source nor households (point of use). These wa-
ter points are shared between humans and animals, thus
increasing the possibility of zoonotic infections trans-
mission from animals to humans. It was also noted that
tap water is centrally placed at designated water kiosks
in the community for quick access, although not suffi-
cient to serve the whole community. There is a lack of
waste disposal facilities in the community as 69.1% of
the population defecates in the open (bush) and only
30.9% have access to pit latrines (Table 4). Because of
the nomadic lifestyle, the Maasai dispose their waste
in the bush and this has become part of their cultural
practice as revealed by the FGDs. At least 85.3% of the
study participants wash hands before food handling,
39.7% wash hands before feeding the child, 91% use
soap when washing hands and 52.6% wash hands after
visiting the toilet (Table 4). However, the level of edu-
cation had no significant (p=0.378) influence on hand
washing after visiting the toilet (Table 5).
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Table 4: Water, sanitation and hygiene (WASH) practices as

reported by study participants

Characteristic % (n=234)
Source of water
Dam 69.8 (163)
Unprotected well 9.5(22)
Protected well 4.3 (10)
River 10.3 (24)
Tap water 2.3(5)
Water bowsers 2.3(5)
Borehole 1.5(4)
Hand washing practices
After visiting the toilet 52.6 (123)
Before handling food 85.3 (200)
After eating 48.3 (113)
Before feeding the child 39.7 (93)
During milking 6.0 (14)
Hand washing with/without detergent
Soap and water 91.0 (213)
Water only 9.0 (21)
Waste disposal and clinical outcomes
Open defecation 70.0 (164)
Use of pit latrines 30.0 (70)
Diarrhea in the week before study 7.7 (18)
Fever in the week before study 36.5 (85)
Cough in the week before study 38.5(90)

Table S. Effect of education level on various nutritional outcomes as reported

by study participants
Reason Pearson P<0.05
Chi-
square (X)

Exclusive breastfeeding knowledge 6.562 0.584
Introduction of complementary foods 15.065 0.520
Mid Upper Arm  Circumference (MUAC) 9.212 0.685
measurement

Knowledge of malnutrition signs 14.804 0.005
Knowledge of malnutrition causes 22.763 0.004
Malnutrition actions taken 26.592 0.147
Health and nutrition information seeking behavior 11.558 0.482
Knowledge of Vitamin A supplementation 17.544 0.025
Importance of antenatal clinic attendance 71.623 0.001
Importance of hand washing after visiting the toilet 4.215 0.378
Type of waste disposal 69.015 0.001

“Statistical testing by chi square for contingency presentations (P<0.05 values

are significantly different)
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Discussion

Women with formal education are more likely to em-
brace beneficial feeding practices that would improve
the health of their children compared to those with-
out formal education. The low literacy levels in the
study group greatly compromises the ability to make
informed decisions with regards to infant and young
child feeding practices. Even though a lot of nutrition
information is disseminated to the community through
NGOs, CBOs and Ministry of Health, assimilation is
probably hampered by poor literacy. Exclusive breast-
feeding was not possible because most mothers had
to resume their household chores (fetching water and
herding animals) soon or a month after delivery. Hence,
the infants are left at home with grandmothers or old-
er children who eventually feed them complementary
foods including water, animal milk and butterfat ob-
tained by churning milk. This is corroborated by oth-
er studies in poor resource countries where exclusive
breastfeeding is particularly low'®'"". There is need to
emphasize the health benefits of exclusive breastfeed-
ing to the Suswa community as exemplified by a study
on the effects of breastfeeding promotion interven-
tions in Pakistan'"'®. The knowledge, which mothers
possess, highly influences the practices associated with
improved child nutrition. However, cultural practices
increase the risk of malnutrition regardless of whether
the mother is knowledgeable or not. For instance intro-
duction of complementary foods was not dependent
on the mother’s knowledge about the practice, which is
in agreement with a Vietnamese study". Eatly comple-
mentary feeding among the Maasai is probably due to
the household chores that the mothers undertake even
when breastfeeding, This work burden creates the need
for early complementary feeding, so that the children
can be left in the care of other family members when
the mothers go out to work. As a consequence exclusive
breastfeeding rates drop down reducing the chances of

improving child nutrition in the community>****!.

Infants aged 6-23 months are a very critical period and
if inappropriate complementary foods, in terms of
quality and quantity are provided, the infants are likely
to be malnourished”*. When compounded with poor
health care practices, these can lead to infections that
in turn aggravate malnutrition. Breastfeeding alone af-
ter six months is inadequate to ensure optimal growth
of the child and if nutrient deprivation is prolonged
the child is at risk of growth faltering’. In this study
complementary feeding is well practiced, although the
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children have a high risk of developing malnutrition
due to lack of food diversity. Data shows that malnu-
trition within the first 1000 days limits cognitive and
physical development as well as educational achieve-
ment and economic productivity and should be contin-
uously monitored*. The response to vitamin A supple-
mentation is encouraging, and this is necessary because
of increased vitamin A requirements during lactation.
Unfortunately, vitamin A rich fruits and vegetables are
not readily available and most people in the commu-
nity cannot afford to buy the little that is available at
expensive market prices increasing the risk of VAD*,
Knowledge about the importance of vitamin A in the
diet is currently minimal and can be attributed to in-
adequate vitamin A rich foods including liver, spinach,
carrots, sweet potato and kales, a problem that requires
more attention when such community nutrition pro-
grams are implemented”’. According to the Maasai
community customs, the male is the household head re-
sponsible for making family decisions with regard to re-
source allocation and financial expenditure. They make
choices for their families based on financial status and
inadequate nutritional knowledge limiting the women’s
ability to purchase nutrient-dense fruits and vegetables
to supplement the meat and milk from livestock®. In
the long run the women do not get to feed their chil-
dren nutritious complementary foods. Women in these
pastoral communities are marginalized and lack author-
ity to make decisions with regard to resource allocation
making it difficult to alleviate micronutrient deficiencies
and stunting, Therefore to enhance adaptation of in-
fant and child nutrition interventions, the men should
also be involved in nutrition sensitization programs as
a target group to reduce the gap of existing inequalities
between men and women in such communities®.

Inasmuch as the TBAs perform home deliveries in the
study community, they do not conduct home visits to
promote newborn care. Because of this lack of super-
vision, mothers are quick to introduce complementary
foods instead of practicing exclusive breastfeeding in
the first six months of life. Low numbers of hospital
deliveries indicate that implementation of baby friend-
ly hospital initiative (BFHI), which supports exclusive
breastfeeding practices may be difficult to scale up in
the future in this region. Although the women seem to
be knowledgeable, sanitation and hygiene practices for
improved child nutrition are still below the WHO nu-
trition intervention targets'”’. Most of the communi-
ty members are unaware of the dangers of unhygienic
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waste disposal, which enhances chances of exposure to
enteric infections from water borne pathogens®. Most
of the dam water is collected in the rainy season and
is prone to contamination by waterborne microorgan-
isms from fecal matter. Unfortunately the dam water
used for domestic consumption is untreated, and this
exposes the households to pathogens, predisposing
the young children to diarrheal diseases. Many recent
studies have shown that availability of health services
as well as hygienic environments can reduce the risk
and burden of childhood infections, including diar-
rhoea and malnutrition that are now associated with
stunting® . Accessibility to clean watet, sanitation and
hygiene practices, environmental safety and availability
of health care ensure that children are raised in healthy
environments that do not preclude their growth and de-
velopment. Children living in contaminated household
environments due to open defecation are more prone
to parasitic and bacterial infections and a high preva-
lence of environmental enteric dysfunction (EED)— a
disorder featuring a small bowel with abnormal mor-
phology and physiology”***". Recent studies ate now
associating under-nutrition, marasmus and kwashiorkor
with EED. This study findings are in agreement with a
study by Onyango and coworkers that children in set-
tings with poor sanitation and inadequate water supply
be continuously breastfed for at least 2 years™.

Conclusion

Given the level of knowledge, attitude and public health
practices among women in Narok, more sustainable and
effective essential nutrition actions are needed. Lack of
information, shortage of qualified health personnel, in-
adequate infrastructure and poor accessibility to health
services hinders improved childhood nutrition. Gender
equity can improve uptake of information, but new
approaches such as empowering women to own live-
stock need to be addressed to influence maternal and
child health. Community involvement in the design and
implementation of culturally applicable education and
nutrition programs to improve public health outcomes
is crucial.
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