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Abstract

Nutritional status of the child is dependent on several factors. Many tribal communities show high levels of undernutrition. This study was conducted to
assess feeding practices of mothers and nutritional status of children in the tribal communities of Yercaud region, Tamil Nadu. This was an observational
cross-sectional study. Purposive sampling was done and 110 respondents having children aged 12-23 months were chosen for the study. A semi-structured
interview schedule was used for data collection. Data on feeding practices was obtained from mothers. Height and weight of their children was measured.
Feeding practices were assessed based on the eight core indicators given by UNICEF in the IYCF policy. Z scores for height for age, weight for age, and
weight for height were calculated and compared against WHO standards. Prevalence of timely initiation of breastfeeding, exclusive breastfeeding for 6 months
and continued breastfeeding at 12 months was 70, 27.3 and 82.7 percent respectively. Complementary feeding was initiated in the sixth month only in 25.5
per cent of the children. Eighty percent of children achieved dietary diversity whereas only 20 and 17.3 percent of children achieved minimum meal frequency
and minimum acceptable diet. Iron supplements were consumed by 24.5 percent of the children. The prevalence of underweight, stunting and wasting in
children was 46.4, 71.8 and 23.6 percent respectively. There are gaps between feeding practices advocated in the I'YCF policy to what is followed in this tribal
community. The prevalence of stunting in children is alarmingly high. There is an urgent need to pay attention to the nutritional status of children in order to

avoid deleterious consequences on generations together.
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Introduction

The World Health Organization (WHO) defines ‘Nutrition’ as
the intake of food considered in relation to the body’s dietary needs.
Malnutrition occurs in two forms- Undernutrition (deficiency
of essential nutrients in the body) and Overnutrition (excess of
nutrients in the body). Infants and young children grow rapidly and
require relatively more nutrients (2-3 times) per kg body weight
than adults [1]. Undernutrition is an important determinant of child
health [2]. Stunting or low height for age is an indicator of chronic
undernutrition caused by inadequate food intake for longer periods.
Wasting or low weight for height indicates acute undernutrition
mainly due to frequent diseases and inadequate healthcare facilities.
Underweight or low weight for age is an indicator of chronic and acute
undernutrition [3]. The most serious forms of under-nutrition are

Severe Acute Malnutrition (SAM) and Moderate Acute Malnutrition
(MAM), where SAM is defined as a child having a weight-for-height
ratio > 3 standard deviations below the mean for their age, and
MAM is a height-for-weight ratio > 2 but < 3 standard deviations [4].
Childhood undernutrition alone contributes to over a third of under-
five deaths globally [5]. It was estimated in 2007 that 200 million
children each year are not developing to their full potential either
mentally or physically due to endemic hunger [6].

In developing countries, undernutrition among children is a
major public health concern. It is thought to be both a cause and
manifestation of poverty. In poorer populations, growth faltering
among infants usually occurs shortly after the transition to
complementary feeding, because most poor households do not have
access to the types of food that can meet the nutritional needs of
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children [7]. NFHS-3 data (2005-2006) reports that the prevalence
of underweight in India increases during the phase from birth
to 20-23 months. However, even within India, the percentage of
children underweight (55.9), and even with respect to other child
health indicators like infant mortality (62.1; NFHS 2005-06), under
5 mortality (95.7; NFHS 2005-06) is higher in Scheduled Tribe (ST)
populations than that of the overall population as well as of other
disadvantaged socioeconomic groups [8,9].

India has one of the largest tribal populations of the world and
tribal communities show greater vulnerabilities to several diseases
[10]. The Indian constitution has recognized nearly 700 types of tribal
population groups as Schedule Tribes. The total ST population of India
stands at 104,281,034 as per 2011 census and accounts for 8.6% of
the total population of the country [8]. Tribes have traditionally been
socially and economically disadvantaged [11,12]. Tribes show high
levels of undernutrition [13]. Among tribal communities, poverty is
as high as 88 percent, underweight about 69 per cent, wasting over
48 percent and stunting over 61 per cent, compared to 69 per cent
poverty, 40 per cent underweight, and around 37 per cent of wasting
and stunting among non-tribal communities [14]. A study conducted
on the Oraon tribes of West Bengal revealed that the nutritional status
of children was substantially lower than that of the adult males and
females [15]. In another study, it was seen that malnutrition linked
disease burden in tribal children of Thane districts, Maharashtra,
was as high as 94 percent and 4 percent mortality was attributable to
diarrhoea [16]. A study conducted on the Saharia tribes of Rajasthan
revealed that prevalence of underweight and stunting among tribal
children was significantly higher compared to their rural counterparts
[17]. Likewise, Divakar et al. also observed that in Mysore, more tribal
children were suffering from Protein-Energy Malnutrition compared
to non-tribal children [18].

A child’s nutritional foundation is established in the first 36
months of life, where the first 1000 days are considered the most
critical [19,20]. Infant and Young Child Feeding (IYCF) practices
are a set of recommendations to achieve appropriate feeding of new-
born, and children under two years of age in order to achieve optimal
nutrition outcomes in populations. IYCF actions are implemented as
part of the priority child survival and development programmes of
UNICEF and WHO, as well as in the plans of many nations (GOI,
2013). The Lancet series on Maternal and Child Undernutrition-
2008, talk of ‘Changing Infant and Young Child Feeding (IYCF)
behavior’ as one of the five major recommended strategies to reduce
stunting and child deaths. Early initiation of breastfeeding, exclusive
breastfeeding upto 6 months and timely complementary feeding are
reported to be very poor in India [20]. While there have been several
studies conducted to assess the prevalence of feeding practices of
mothers, most of them have concentrated on breastfeeding practices
alone. Nutritional problems of various tribal communities located at
various stages of development are full of obscurities and very little
scientific information on their dietary habits and nutritional status
are available due to lack of systematic and comprehensive research
investigations [8]. Tamil Nadu is one of India’s more progressive
states, ranking in top 3 on several economic and social indicators.
However, the UNICEF reports that within Tamil Nadu, several
regional and social disparities exist, in addition to several caste and
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gender-related poverty issues posing a great problem for children
belonging to some regions, especially those from socially excluded
communities such as Scheduled Castes and Scheduled Tribes.
Scheduled Tribe population in Salem district is estimated to be
roughly 3.43% of the total population in Tamil Nadu, and the number
of tribals in Yercaud block of Salem district are reported to be 28,118
[21]. While there have been several studies done on the tribals living
in the Nilgiris in Tamil Nadu, there have been very limited studies
on the developmental status of the other tribal groups there [22].
This study was conducted with an aim to understand the feeding
practices of mothers and nutritional status of children in the tribal
communities of Yercaud region, Tamil Nadu.

Materials and Methods
Operational definitions

The feeding practices of mothers were analysed based on the eight
core indicators given by UNICEF (2012) namely- Early initiation of
breastfeeding, Exclusive breastfeeding for 6 months, Continued
breastfeeding at 1 year, Introduction of solid, semi-solid or soft
foods, Minimum dietary diversity (MDD), Minimum meal frequency
(MMF), Minimum acceptable diet (MAD), Consumption of iron-
rich or iron-fortified foods [23]. Nutritional status of the children
was assessed based on the WHO Z scores for height-for-age, weight-
for-age and weight-for-height where Z scores less than -2 standard
deviations from the mean were considered stunting, underweight and
wasting respectively.

Study area

Yercaud in Salem district, Tamil Nadu, is very famous as a hill-
station. Yercaud islocated in the Shevaroys range of hills in the Eastern
Ghats, at an altitude of 1515 metres. Majority of the population in
Yercaud are tribals, and the indigenous inhabitants of Yercaud are
known as ‘Malaialis’ (Hill men) or Vellalas. Respondents for this
study were chosen from Manjakuttai, Nagalur, Semmanatham,
Thalaisolai, Velur, Vellaikadai and Vazhavanthi which are all villages
in the Yercaud block.

Research design

Keeping in mind the objectives of the study, a quantitative
approach was applied to the methodology. This was an observational
cross-sectional study. Data on feeding practices were to be collected
from the mothers of children aged 12-23 months of age. This age-
group of children twelve months of age onwards was considered
because the likelihood of the child having been introduced to all the
food groups is more than at six months of age onwards. Purposive
sampling method was used throughout the study. Data was collected
from 110 mother-child pairs. The decided number of respondents
from each of these areas were identified with the help of key
informants, and mothers were chosen on the basis of inclusion and
exclusion criteria. Mothers with children in the age-group of 12-23
months were recruited for data on feeding practices, and children
aged 12-23 months were chosen for assessment of their nutritional
status. Both the mother and child needed to be present at the time
of data collection. Children with medical complications or physical
disabilities that can affect dietary intake, respondents not residing
in that area/not belonging to the tribal community and respondents
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who were unwilling to participate in the study were excluded from
the study.

Data collection and anthropometric measurements

Permission was obtained from the office of the Deputy Director
of Health Services, Salem district, and the respective Block Medical
Officers (BMO) of the Yercaud block area to conduct the study.
Data collection was then done by first establishing contact with a
Sector Health Nurse (SHN) in Yercaud block, who helped identify
the villages. The respondents in these villages were then identified
with the help of the Accredited Social Health Activists (ASHAS)
and Village Health Nurses (VHNs) there. Once the respondents
were identified and chosen by means of the inclusion and exclusion
criteria, their consent was taken before proceeding with the interview.
A one-on-one interview was conducted with each of the respondents
with the help of a semi-structured interview schedule, and data on
the socio-demographic profile, medical history of the mothers and
feeding practices was obtained, following which anthropometric
measurements of the child were taken to calculate Z scores and assess
the nutritional status. Weight values for the child were obtained using
calibrated spring scales. A non-stretchable tape was used to measure
the height of the children, where the children were made to stand
erect, with the heels, buttocks, shoulders and the head touching the
wall, and the value was recorded to the nearest cm. Data collection was
done over a duration of three months, from July 2015 to September
2015. The objectives of the study were explained to the respondents
and they were encouraged to ask the researcher for any clarifications.
They were assured by the researcher that their privacy would be
respected and confidentiality would be maintained. Participants were
allowed to withdraw from the study at any stage.

Analysis

All the data was recorded in the software Statistical Package for
Social Sciences (SPSS) Version 20. Z scores for nutritional status were
calculated by use of software WHO Anthro Version 3.2.2. To describe
about the data, descriptive statistics mainly frequency analysis,
percentage analysis, mean and S.D were used.

Results
Socio-demographic data

Data for this study was collected from 110 mother-child pairs.
Table 1 gives the socio-demographic profile of the respondents who
participated in the study.

Maximum proportion (74.5%) of the women belonged to the
age-group of below or equal to 25 years. About half of the mothers
(47.3%) who participated in the study had completed education up
to the primary school level, followed by 25.5 per cent mothers who
were illiterate. Fifty seven per cent of the women belonged to nuclear
families, and a majority (80%) of them had been unemployed in the
last twelve months. Almost all of the mothers (99.1%) reported that
they had more than three prenatal care visits to a healthcare facility
during the course of their pregnancy, and 95.5 per cent of them
reported to have had institutional deliveries.

The mean age of the children was 18.13 + 3.82 months. Around
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fifty six per cent of the children were males. Only around fifty four per
cent of the children were born with normal birth weight, i.e. greater
than 2.5 kg. However, most children (99.1%) were fully immunized
for age.

Feeding practices

Table 2 demonstrates the prevalence of the various feeding
practices in the community. It is seen that the prevalence of
timely initiation of breastfeeding was seventy per cent. Exclusive
breastfeeding from 0-6 months was followed by only around twenty
seven per cent of the mothers. Continued breastfeeding beyond
12 months of the child’s age was reported by 82.7 per cent of the
mothers. Complementary feeding was initiated at completion of the
sixth month only in 25.5 per cent of the children. Eighty percent of
children achieved minimum dietary diversity (MDD) whereas only
20 and 17.3 percent of children achieved minimum meal frequency
(MMF) and minimum acceptable diet (MAD) respectively. Iron
supplements were consumed by 24.5 percent of the children.

Table 1: Sociodemographic profile of the respondents.

Maternal data Number Percentage
Age <25 years 82 74.5
> 25 years 28 255
llliterate 28 255
. Primary 52 47.3
Literacy Secondary 20 18.2
Graduation and above |10 9.1
Family tvoe Joint 53 48.2
yyp Nuclear 57 51.8
Employment status | Unemployed 80 72.7
Employed 30 27.3
Prenatal care visits > 3 visits 109 99.1
< 3 visits 1 0.9
Tyoe of deliver Institutional 105 95.5
P y Home 5 4.5
Child data
Male 62 56.4
Gender Female 48 436
’ ’ < 2.5kg 51 46.4
Birth weight >2.5kg 59 53.6
o Complete for age 109 99.1
Immunization status
Incomplete for age 1 0.9

Table 2: Feeding practices of mothers.

Feedi ) d din th Prevalence of following advocated
eeding Practlces advocated in the practices by mothers
IYCF policy

Number Percentage
Timely initiation of breastfeeding 77 70
within 1 hour of birth
Exclusive breastfeeding from 0-6 30 273
months
Continued breastfeeding beyond 12 91 827
months
Introduction of complementary feeds 28 255
at 6 months of age
Minimum Dietary Diversity 88 80
Minimum Meal Frequency 22 20
Minimum Acceptable Diet 19 17.3
Consumption of iron supplements/
iron-fortified food 2 245
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Table 3: Nutritional status of children.

Nutritional status of children (n=110)
Weight for age | Height for age |Weight for height
(WAZ) (HAZ) (WHZ)
Normal
(-1to +1 SD) 26 (23.6) 9(8.2) 41 (37.3)
Mildly
Undernourished |31 (28.2) 20 (18.2) 20 (18.2)
(<-1S8D)
Undernourished
(< -2 SDs) 51 (46.4) 79 (71.8) 26 (23.6)
Z score >1 2(1.8) 2(1.8) 23 (20.8)

Note: Figures in parentheses indicate percentages

Nutritional status of children

Table 3 gives details about the nutritional status of children
in Yercaud tribal region. The table shows that around twenty four
per cent children had normal weight for age (WAZ). Around forty
six per cent children had WAZ scores less than -2 SDs, indicating
underweight. Only 8.2 per cent of the children had normal height for
age (H/A) Z scores. Stunting i.e. HAZ scores less than -2 SDs, was
seen in 71.8 per cent of children. Close to thirty seven per cent of the
children had normal weight for height (WHZ). Around twenty four
per cent of the children showed wasting with WHZ scores less than
-2 SDs.

Discussion

One of the objectives of this study was to identify the gaps that
exist in the feeding practices followed by mothers in the community
to what is advocated in the IYCF policy given by UNICEF. The
IYCE policy issues guidelines both with respect to breastfeeding and
complementary feeding practices. It advocates that breastfeeding
needs to be initiated as early as possible, avoiding delay beyond an
hour, for all normal newborns (even for those born by Cesarean
section). In this study, it was observed that seventy per cent
mothers had initiated breastfeeding within an hour of the child’s
birth. The main reason given for delay in initiation of breastfeeding
was Caesarean deliveries, followed by other reasons like no milk
production, baby not latching on to the breast or unable to suck. With
respect to exclusive breastfeeding, The IYCF guidelines recommend
that it needs to be strictly followed from 0-5 months of the child’s
life, and that no other fluids or food should be given to the child
unless medically indicated. In this study, the prevalence of exclusive
breastfeeding from 0-5 months was dismally low (27.3%) and this
is mainly attributed to the practice of prelacteal feeding. The most
common prelacteal feeds reported to having been given were sugar
water and honey. Swain (1985) also found that among the Santal
tribe in northern Orissa, immediately after the child’s birth, honey or
jaggery was given to the child as they believed that these substances
could help the child resist hunger [24]. In this study, prelacteal
feeding was prevalent for several reasons mainly pertaining to family
customs and tradition, problems with establishing lactation and so
on. Insufficient milk supply, problems with lactation and importance
of solid food for the growing baby were some of the other reasons
given by the mothers for not following exclusive breastfeeding.
Another study also reported that insufficient milk supply was one
of the most common reasons given by mothers for not continuing
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to breastfeed [25]. One of the other optimal breastfeeding indicators
is continued breastfeeding beyond twelve months of age where it is
advocated that even with introduction of optimal complementary
feeding, breastfeeding should be continued for at least two years
and beyond, depending on the choice of both the mother and child.
The IYCF guidelines suggest that even after twelve months of age,
the frequency of breastfeeding, including night feeds, should be 4-6
times in twenty four hours. The mothers in this tribal area showed
high prevalence of continued breastfeeding beyond twelve months
(82.7%). Another study reported that continued breastfeeding rate of
the child at one year of age was 99.7 per cent and 87.2 per cent at two
years of age [26].

In order to ensure that a growing infant is able to meet his/
her nutritional requirements, the IYCF policy recommends that
complementary feeds needs to be introduced to the child at six
completed months of age. The guidelines further state that the feeds
need to be appropriately thick and of homogenous consistency.
In this study, all the 110 children (100%) had been started on
complementary feeds, however, only 25.5 per cent of the children
had been introduced to complementary feeds at six months of age. A
study conducted in West Bengal showed that 55.8 per cent of mothers
initiated complementary feeding during the 6th-8th month [27].

As a measure to improve the quality of complementary feeds,
the WHO-UNICEF Global Strategy for Infant and Young Child
Feeding (GSIYCF) identified seven food groups based on research
that showed the critical importance of each in the complementary
feeding diet (UNICEF, 2012). It is recommended that a child aged
6-23 months receives complementary feeds from a minimum of
four groups or more. If the child receives this, he/she is said to have
achieved minimum dietary diversity. In this study, eighty per cent
of the children had achieved MDD. Most commonly consumed food
groups were cereals and pulses. The use of different types of millets
like foxtail millet, little millets as part of traditional diets were also
noted. Fruits were the most infrequently provided to the children,
mainly because the different kinds of fruits growing there in those
hilly regions were sold off in the markets in the plains and weren’t
kept for consumption by families. In another study conducted, it
was observed that the proportion of infants aged 6-8 months who
consumed eggs (7.5%), fruits and vegetables other than those rich
in vitamin A (29.6%) and flesh foods (35.2%) was low, and in the
children aged 6-23 months, the MDD was seventy one per cent, which
is considerably lower than what was observed in this study [28]. The
higher prevalence of MDD in this study could be because children
from twelve months of age onwards were only included in the study,
by which time they would developmentally be ready to include foods
of a lot more variety and food groups than at six months of age.

The IYCF policy also issues guidelines with respect to the
minimum number of times the child needs to be fed semi-solid/
solid food in a day, called the Minimum Meal Frequency (MMF). It
is recommended that children who are continued to be breastfed be
given a minimum of 3-4 complementary feeds a day, with 1-2 snacks
in between. Children who are not breastfed are expected to be given
five complementary feeds a day, with 1-2 snacks in between. In this
study, only twenty percent of the children were reported to being
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fed at least the minimum number of times required for a child of
that age. This probably could be linked to the very high prevalence
of continued breastfeeding beyond one year of child’s age in these
tribal communities, where the mothers may possibly be substituting
complementary feeds with breastfeeding. Few studies have reported a
far greater proportion of children aged 6-23 months having achieved
MMEF (41.5% and 88% respectively) [28,29]. One possible explanation
for this could be that they included children from six months of age
onwards where the number of times complementary feeds to be given
are lesser than at twelve months of age onwards.

The effectiveness of complementary feeds meeting both the
macronutrient and micronutrient requirements of the child depend
equally on the quality and the quantity of the complementary feeds.
When a child has achieved both the MDD and MMTF, it is said that
the child has achieved the Minimum Acceptable Diet (MAD) that a
child of his/her age is expected to receive. In a secondary data analysis
of the NFHS-3 data [29], it was found that only 9.2 per cent of the
children met the MAD requirement, while in this study it was slightly
higher (14.15%).

The ICMR Recommended Dietary Allowances of iron for a
child who is 12-23 months is 9 mg/day [19]. It is expected that this
requirement of iron is met by the diet the child is consuming, or by
consumption of suitable iron supplements/ iron-fortified food. In this
study, it was observed that the overall prevalence of consumption of
iron supplements by children was 17.16 per cent. Even those children
who were consuming iron supplements were prescribed those by
their physicians due to recurrent infections and illnesses.

The other objective of this study was to assess the nutritional
status of the children living in this region. It was seen in this study
that several children showed different forms of undernutrition,
stunting being the most prevalent. Stunting is an indicator of chronic
undernutrition, and these alarmingly high levels of stunting in the
children here hint at nutritional deprivation even in their infancy
stage. Almost half the children in this study (46%) were even born
with low birth weights, and this could probably be attributed to
nutritional inadequacy right from fetal life. In tribal populations,
maternal malnutrition is a serious health problem, especially in
those women who have had closely spaced multiple pregnancies
[8]. Thus, remedial measures for stunting cannot target children
alone without concentrating on the health and nutritional status of
the adolescent girls and mothers in the population. In a study on
the Gond tribes of Madhya Pradesh [30], there was a prevalence of
sixty per cent underweight in the children there, while in this study,
the proportion of children who were underweight was slightly lesser
(46.4%). A study conducted on the children of the Kamar tribes of
Chhattisgarh, India also documents high levels of undernutrition
in all three forms (underweight, stunting and wasting) in both boys
and girls [31]. Another study conducted on children belonging to the
Lodha tribes of West Bengal also reports a high prevalence of severe
undernutrition [32].

Conclusion

This study brought to light that there are several gaps that exist
between what is advocated in the policy to what is followed by the
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mothers in these tribal communities. These gaps that exist between
feeding practices advocated in the IYCF policy and what is followed
in the community need to be addressed soon in order to improve the
nutritional status of the children in the country. Mothers need to be
educated appropriately regarding feeding practices and the need to
follow proper hygiene and sanitation practices. The alarming levels of
undernutrition (especially stunting) in the tribal children of Yercaud
region requires immediate attention in order to avoid perpetuating
effects of undernutrition on generations together. Special attention
needs to be given to these indigenous/tribal populations, with more
inclusive policies and action, because these people are often cut-
off from mainstream society, and may not be aware and hence not
benefit from the several schemes that are provided. Also, if there are
disparities based on caste, they need to be addressed soon, so that this
segment of the population also shows improvements in health and
developmental status.

This study has a few limitations. The participants for this study
were selected by means of purposive/judgment sampling based on
the information given by the key-informants, and so generalizability
of the results may be limited. As data collection was done in places
like sub-health centres or Anganwadi centres where all these mothers
were aggregated together, there may have been misreporting due to
perceived lack of privacy or instances where some of the responses
given may have been biased by the responses given by others. Further
qualitative or exploratory studies can be conducted to obtain deeper
insights on feeding practices.

Nevertheless, this study has shown the feeding practices followed
by mothers in this tribal community and the extent of undernutrition
in the children here, on which there are no other published articles,
to the best of our knowledge. Following are a few recommendations
based on the results of this study.

e Have specialized lactation counsellors or training for the staff
from the healthcare system to deal with the lactation issues of
the women.

o Employ healthcare staff from within the community itself
as they would have a keener sense of the logistics and the
intricate details required to build sufficient rapport with the
community.

e Research on the nutrient value of locally consumed foods,
so that accordingly the capacity of family and local groups
to prepare age-appropriate complementary food for
children with these locally consumed ingredients could be
strengthened.

o Some exploratory qualitative studies could be done to better
understand the attitudes, beliefs and values influencing
feeding behaviour .

o Frequent screening and monitoring of children upto 36
months of age needs to be done before irreversible changes
take place affecting growth and development.
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