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Abstract
Background: In West Bengal, according to the National Family Health Survey (NFHS-4) 2015-16, undernutrition and
anemia are particularly common among scheduled tribe women and children. The purpose of this research is to
assess the nutritional status of Adivasi mothers and child feeding patterns, relevant for clinical practice and the
design of future preventive actions. These baseline characteristics were obtained in the scope of a feeding trial
aimed at improving the hemoglobin concentration of the index child (6–39 months).
Methods: In February 2015, the baseline survey was conducted in 21 tribal villages. In total, 288 mothers and 307
children were recruited for their hemoglobin levels (HemoCue Hb201+), as well as anthropometric indices height/
length, weight and MUAC. By questionnaire-based interview aspects on child feeding practices, childcare, family
scheduling, and prenatal care were elucidated.
Results: The majority of mothers belong to the Santal tribe (93.8%). Nearly half of mothers suffered from
underweight including severe forms (BMI < 18.5: 49.4%), and the majority of mothers were anemic (Hb < 12 g/dl:
86.2%). Similarly, undernutrition was highly prevalent among the index children. Ever breastfeeding was almost
universal in the study area (99.6%), with all infants aged < 12 months at the time of the interview still being
breastfed. The majority of children were breastfed within the first hour after birth (75.7%), still every third child
(32.2%) was deprived of colostrum. Merely 32.9% of infants were exclusively breastfed for 6 months (180 days)
according to the recommendations of the WHO/UNICEF. When relating to the proposed complementary feeding
(CF) indicator then 89.6% of children have received CF (mainly family foods/biscuits/plain rice) during the first 6 to
8 months, and 46.8% of children aged 6 to 23 months fulfilled the minimum acceptable diet (2 to 3 meals per day
and ≥ 4 food groups per day), corresponding to 58.1% among children aged 12 to 23 months versa 25% among
infants aged 6 to 11 months.
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Conclusion: The maternal nutritional status was poor and showed interrelations with the nutritional status of the
index child. Inadequate feeding and caring practices were common. In particular the younger age group (< 12
months) was found at risk of being offered inadequate CF, which needs to be tackled by future programs.
Trial registration: The trial was retrospectively registered at the German Clinical Trials Register on the 1st July 2019
(DRKS00017388).
Keywords: Breastfeeding, Complementary foods, Infant/child feeding, Child care, Maternal anemia, Undernutrition,
Santals, Adivasi, West Bengal, India

Background
Levels of malnutrition and anemia in children under the
age of 5 years in India continue to be among the highest
in the world [1, 2]. Globally, about half (45%) of all
deaths among children under the age of 5 years are directly or indirectly attributable to nutrition-related factors
[3]. In India, the rural-poor, among them the scheduled
tribes and castes or the illiterate population are mostly
affected by undernutrition [4]. Child malnutrition in
India finds its origins almost entirely during the first two
to 3 years of life, mostly as a result of frequent infections
and inappropriate infant feeding and caring practices [5].
Breastfeeding is the ideal food to promote healthy
growth and development of infants providing physiological and psychological advantages for both mother
and the child [6, 7], and lowering the risk of mortality
from infectious disease in the first 2 years of life [8].
Breastfeeding has been reviewed to have a pivotal role in
preventing child malnutrition [9]. The Indian government has always been promoting the global recommendations for optimal infant and young child feeding
(IYCF) suggesting an early initiation of breastfeeding, exclusive breastfeeding (ExcBF) for the first 6 months of
life, and introduction of CF thereafter with continued
breastfeeding up to 2 years, which is in line with the Indian tradition of prolonged breastfeeding and introduction of CF from 6 months of child’s age in the scope of a
widely celebrated “annaprashan” -first rice-eating ceremony- commonly found in West Bengal [10].
According to the National Family Health Survey
(NFHS-4) 2015-16 [11] ever breastfeeding is almost universal in West Bengal, however still only every second
child (52%) under 6 months is exclusively breastfed.
Similarly, the initiation of breastfeeding within the first
day of life is performed in the majority of children
(98%), but merely half (48%) of all children are put to
the breast within the first hour of life as recommended.
11% of children received pre-lacteal feedings during the
first 3 days postpartum. Breastfeeding is continued at 1
year (97%), up to 2 years (92%) by the majority of
mothers. Complementary feeding frequently begins too
late, with merely half of children (52%) receiving breastmilk and complementary foods (CF) at age 6 to 8

months. Foods fed to the infant are often nutritionally
inadequate or unsafe and match the recommended agerelated (6–23 months) minimum number of two to three
feedings of solid or semi-solid foods per day in merely
38% of cases, and the same small proportion received
foods embracing the four recommended food groups.
Literature review shows that there is limited data available on infant feeding practices among the Santal tribe
in West Bengal. In order to obtain more detailed data
on the child feeding situation and prevalence of undernutrition among the Santals living around Bolpur, Birbhum District, West Bengal the present study was
conducted. Thereby enhanced educational and supplementary strategies can be designed.

Materials and methods
Village selection

The registered association Shining Eyes e.V. is providing
acute medical aid and preventive village programs to the
Santal community in particular from 2011 onwards, with
charitable actions already having found its origin in
1994. Presented data was obtained at baseline assessment in the scope of a longitudinal feeding trial (lasting
for 1.5 years) initiated by Shining Eyes India in the rural
area around Bolpur, Birbhum District. Hereby all 21 villages in the sphere of activity of the Indian nongovernmental organization (NGO) Bolpur Manab Jamin
(implementing partner) were approached and clusterrandomized into three intervention groups and one control group (the detailed study design and effect analysis
will be elaborated elsewhere at a later stage). The starting point of medical checkups in February 2015 provided baseline data before enrolment of participants,
which constitute the concern of this paper. All people of
the included villages are equally beneficiaries of various
government schemes (providing supplement food or
antenatal care).
Target group

The caretakers of all study children did give their informed consent. At baseline assessment prior to applying inclusion criteria of the intervention trial, data on a
total of 307 children (aged 6–39 months) and their

