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Background: Micronutrient deficiencies such as iron, Vitamin A, and iodine are important public health problems in India. Objective: The
objective of the study was to assess subclinical Vitamin A deficiency (VAD) and anemia among women and preschool children from Northeast
India. Methodology: A community-based cross-sectional study was carried out by adopting systematic sampling in Phek district of Nagaland.
Data were collected from women on sociodemographic particulars, and finger prick blood was collected for hemoglobin and free-flowing
drop for Vitamin A estimation on Whatman no. 1 filter paper. Results: The overall prevalence of anemia was 27%, 40%, 44%, and 52%
among preschool children, nonpregnant nonlactating women, lactating mothers, and pregnant women, respectively, whereas VAD was 37%
among preschool children and 24%-32% among adult women. The prevalence of VAD was observed high among those living in kutcha house,
illiteracy of head of households, big family size, and low per capita income. Conclusions: Anemia and VAD are important public health

problems among tribal population in spite of the rich biodiversity.
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INTRODUCTION

Vitamin A deficiency (VAD) and anemia are the important
micronutrient deficiency of public health significance in
India. Globally, anemia affects 1.62 billion people, which
corresponds to 24.8% of the population. The World Health
Organization (WHO) estimated that 43% of children aged
659 months, 29% of nonpregnant women, and 38% of pregnant
women were anemic in 2011, of which 54% of children, 42% of
nonpregnant women, and 49% of pregnant women were from
Southeast Asian countries. Of these, 59% of children, 48% of
nonpregnant women, and 54% of pregnant women were from
India.l" It is estimated that about 20%-40% of maternal deaths
in India are attributed to anemia, and one in every two Indian
women (56%) suffers from some form of anemia.?!

The main causes for anemia are nutritional deficiencies and
infections. Among the nutritional factors, the most common
is iron deficiency, aggravated by poor nutritional status,
associated with deficiencies in folic acid, Vitamin A, or Vitamin
B12. Malaria is one of the major causes of anemia, affecting
300-500 million people, and in endemic areas, it may be the
primary cause of half of all severe anemias.?!
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Anemia resulting from iron deficiency adversely affects cognitive
and motor development, causes fatigue and low productivity,*4
and when it occurs in pregnancy, it may be associated with low birth
weight and increased risk of maternal and perinatal mortality.>¢

VAD is also an important public health problem in India and
the leading cause of preventable blindness in young children
in low-income countries. In addition, it can impair growth,
weaken the immune system and thus increase susceptibility
to infection, and thus increase morbidity and mortality.[! As
per the WHO, globally, VAD was affecting about a third of
children aged 6—59 months, with 50% in Southeast Asia with
more than 90 million preschool children with subclinical VAD
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and about 44% in Africa.!®)

Northeast (NE) India is inhabited by various indigenous groups
whose culture and dietary patterns are distinct and closely
associated with nature and the environment. Phek district in
Nagaland is inhabited by Chakhesang and Pochury Tribes.?!
The present study was carried out in Phek district of Nagaland
to assess nutritional status, Vitamin A, and anemia among the
preschool children and women of reproductive age groups.

MEeTHODOLOGY

A community-based, cross-sectional study was carried
out in Phek district of Nagaland by adopting systematic
sampling procedure. A total of twenty villages and thirty
households (HHs) from each village were selected. The
data were collected from mothers who consented for blood
collections for Vitamin A and hemoglobin estimation.

Data were collected on predesigned and pretested pro
forma by trained field investigators recruited locally, on
HH socioeconomic and demographic particulars. A 1 day
24 h recall method of dietary survey"” and food frequency
was carried out in every sixth HH covered for nutritional
assessment. Nutrient intakes were computed using “Nutritive
value of Indian foods.”!"l Foods and nutrients were compared
against recommended dietary intakes (RDI) and recommended
dietary allowances (RDA) for Indians.!'>!%]

A volume of 20 uL of blood was collected by finger prick
using hemoglobin pipette on Whatman no. 1 filter paper, and
dry blood spot of blood samples was prepared, dried, and sent
to the National Institute of Nutrition (NIN) for hemoglobin
estimation. Hemoglobin estimation was done using indirect
cyanmethemoglobin method.['¥

A free-flowing drop of blood was collected on filter paper for
Vitamin A estimation, which was done using high-performance
liquid chromatography method.'!

The data were scrutinized before entering into the computer.
Descriptive and appropriate statistical analyses were carried out
using IBM SPSS Statistics for Windows, Version 19.0. (Armonk,
New York: IBM Corp). Associations were carried out between
anemia and VAD as dependent variable and socioeconomic and
demographic particulars as independent variable using Chi-square
test. Logistic regression was done with VAD as dependent variable
and sociodemographic variable as independent variable.

The criterion recommended by the WHO (2001)!'% was used to
diagnose anemia. A cutoff value of <1 g/dl for 1-5 years’ old
children and pregnant women and <12 g/dl for nonpregnant
nonlactating (NPNL) women was considered anemic.

For VAD, cutoff value <20 pg/dl was considered.

Ethical clearance was obtained from the institutional ethical
review board, and written informed consent was obtained from
the mothers who participated in the study.

ResuLts

Actotal of 557 HHs were covered in Phek district of Nagaland,
out of which 227 children of 1-5 years and 526 women of
15-49 years responded for blood drawings for hemoglobin
and Vitamin A estimation.

Sociodemographic particulars of the study participants
Nearly 50% of participants were living in kutcha, and only 13%
were having pucca houses. Majority (97.5%) of the HHs were
nuclear families, with an average family size of 5.2 + 1.97.
Majority (89.5%) of the adult men (head of HH) and 80% of
adult women were literate. More than half (56%) of the men
were engaged in cultivation, 29% were engaged in service,
whereas 61% of women were housewife. The average per
capita income (PCI) of HH was Rs. 1847. Nearly, all (97%)
the HHs had sanitary latrine.

Haemoglobin and Vitamin A levels

Table 1 shows the average levels of Haemoglobin in study
subjects. Figure 1 shows prevalence of anaemia and VAD
among study subjects. No difference was observed in the
prevalence of anaemia and VAD with nutritional status..

The prevalence of VAD was observed to be higher among
participants living in Kutcha houses, with occupation of women
as cultivators, illiterate head of HHs, low PCI, and big family size.

The prevalence of anemia was higher among participants living
in kutcha houses, whereas other sociodemographic variables
were not observed to be associated with anemia [Table 2].

Logistic regression analysis showed that the odds of VAD
was 1.67 (1.16-2.41) times higher among woman engaged
in cultivation as compared to those engaged in service or
business and 1.65 (1.17-2.32) times higher among HHs with
family size of 5-8 as compared to family size of 1-4 members.

Food and nutrient intakes

The mean intakes of cereals, pulses, milk and milk products, fat
and oils, and sugar and jaggery were below the recommended
level of RDI. However, the intakes of green leafy vegetables,
other vegetables and roots, and tubers and flesh foods were
above the RDI.

The median intake of proteins and Vitamin C was above the
recommended level of RDA. Fat intake was observed low in

Table 1: Meanzstandard deviation of hemoglobin and
Vitamin A value in different physiological groups

Physiological n Hemoglobin n  Vitamin A (ug/dl),
groups (g/dl), mean=SD mean=SD
Preschool children 185 11.33+0.93 227 22.4+6.89
Boys 97 11.15+1.00 123 23.246.66
Girls 88 11.43+0.83 104 21.5+7.10
NPNL women 249 12.01+1.25 274 25.71+8.11
Lactating mothers 151 11.93+1.29 198 23.68+7.68
Pregnant women 46 10.93£1.21 53 22.9+6.13

NPNL: Nonpregnant nonlactating, SD: Standard deviation
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spite of the flesh food intake in diet may be due to low intake
of fats and oils [Table 3].

Discussion

The present study revealed that the prevalence of subclinical
VAD was 37% among preschool children and 25% among
NPNL women and 32% among pregnant and lactating women.
A review by Akhtar et al.l'” reported 31%—57% prevalence
of VAD among preschool children in India. A study carried

Table 2: Association between anemia and Vitamin A
deficiency with sociodemographic variables

Characteristics () Vitamin A (ug/dl) Hemoglobin (g/dl)
=20 <20 Normal  Anemia
Type of house
Pucca (99) 78.4 21.6 70.2 29.8
Semi pucca (276) 69.3 30.7 60.4 39.6
Kutcha (377) 67.1 329 53.0 47.0
1P 4.9,0.08 5.86, 0.05
Education of Women
Illiterate (165) 66.8 332 56.8 43.2
1-8™ class (350) 638.4 31.6 56.2 43.8
9™ and above (237) 72.5 27.5 61.3 38.7
P 1.89,0.38 0.91, 0.63
Occupation of women
Cultivation (260) 63.2 36.8 60.7 39.3
Others (41) 84.4 15.6 56.7 433
HW (450) 71.3 28.7 57.1 42.9
72, P 10.7,0.01 0.45,0.79
Education of HHH
Illiterate (85) 61.3 38.7 524 47.6
1-8™ class (269) 64.8 35.2 52.9 47.1
9" and above (398) 74.2 25.8 62.6 37.4
1, P 10.5, 0.001 3.93,0.14
Occupation of HHH
Labour (91) 72.7 27.3 61.1 389
Cultivation (311) 65.0 35.0 449 55.1
Service (350) 72.3 27.7 58.1 41.9
x2,P 5.11, 0.07 4.11,0.12
PCI tertile
1(254) 64.4 354 57.8 422
2 (238) 71.2 28.8 58.2 41.8
3(238) 72.3 27.7 58.3 41.7
P 4.79, 0.09 0.00, 0.99
Family Size
1-4 (323) 77.4 22.6 61.9 38.1
5-8 (398) 68.2 31.8 57.7 423
>9 (31) 67.6 324 27.8 722
P 8.55,0.01 7.81,0.20
BMI of women
<18.5 (58) 72.7 27.3 459 54.1
18.55-24.99 (406) 75.1 24.9 57.9 42.1
>25.0 (59) 70.8 29.2 68.8 31.3
P NS NS

PCI: Per capita income, BMI: Body mass index, NS: Not significant,
HHH: Head of Household, HW: Housewife

out by NIN, Hyderabad, in eight states of India reported
62% (confidence interval [CI]: 60.3—63.3) prevalence of
subclinical VAD among preschool children ranging from 88%
in Madhya Pradesh and 79% in Kerala to 49%—62% in Tamil
Nadu, Karnataka, Maharashtra, Odisha, and Andhra Pradesh.!']
Neighboring countries such as Bangladesh (28%), Bhutan (32%),
Nepal (33%), and Pakistan (35%) had a low prevalence of
subclinical VAD compared!” to the low prevalence of VAD
observed in this study, which may be attributed to the high intake
of green leafy vegetables and animal food in diet as observed
by food frequency and diet survey among the study population.
The nutritive value for some of the Green leafy vegetables
(GLV) consumed in Nagaland is not mentioned in the nutritive
value of Indian foods, which may be the reason for low intakes
through 24 h recall diet.

Stevens et al. in their study estimated 44% prevalence of
VAD (CI: 13-79), which was significantly associated with the
occupation of woman and family size,!'”! similar to our study.

The prevalence of anemia observed in the present study is
similar to that reported by National Family Health Survey-4 for
Nagaland, which is 37% for children (6—59 months), 49% for
NPNL women (15-49 years), and 48% for pregnant women,*"!
whereas it was 72% among pregnant, 86% among lactating
mothers, and 67% among preschool children as per the National
Nutrition Monitoring Bureau (NNMB) (2003) survey.?!!

Selvam et al. reported 64% (95% CI: 58.0, 69.9) prevalence of
anemia among urban preschool children in Tamil Nadu with
no significant difference between boys and girls.*?

No difference was observed in the prevalence of VAD
and anemia with nutritional status. This may be due to
the low prevalence of undernutrition (chronic energy
deficiency body mass index <18.5) among women (10%)
and children (14%).

Vitamin A supplementation was observed only among 31% of
children aged 12—59 months, with the important reason being
nonavailability of Vitamin A supply in the area.
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Figure 1: Prevalence of Vitamin A deficiency and anemia among different
physiological groups
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Table 3: Average consumption of nutrients (g/day) and percent RDA among children and women

Particulars Protein Total Energy  Calcium Iron Vit-A  Thiamine Riboflavin  Niacin Vit.-C Dietary
(9) Fat(9)  (Kcal)  (mg) (mg)  (W9) (mg) (mg) (mg)  (mg) folate (ug)
1-3 year children

Mean 22.6 5.7 766.9 327.1 3.7 48.0 0.4 0.5 5.5 56.7 43.0

RDA 17 27 1060 600 9.0 400 0.5 0.6 8.0 40 80

% RDA 132.9 21.1 72.3 54.5 41.1 12.0 80.0 83.3 68.8 141.8 344

4-6 yrs children

Mean 239 6.6 907.8 273.1 3.6 41.1 0.5 0.5 5.9 63.7 324

RDA 20 25 1350 600 13.0 400 0.7 0.8 11.0 40 100

% RDA 119.5 26.4 67.2 455 27.7 10.3 71.4 62.5 53.6 159.3 324
NPNL women Sedentary work

Mean 52.6 10.6 1726.6 648.8 9.9 128.2 0.9 0.9 12.5 99.4 60.0

RDA 55.0 20.0 1900 600 21.0 600 1.0 1.1 12.0 40 200

%RDA 95.6 53.0 90.9 108.1 47.1 21.4 90.0 81.8 104.2 248.5 30.0
NPNL women Moderate work

Mean 54.5 12.7 1806.5 555.7 5.6 89.2 0.8 0.9 12.3 95.0 54.2

RDA 55.0 25.0 2230 600 21.0 600 1.1 1.3 14.0 40 200

%RDA 99.1 50.8 81.0 92.6 26.7 14.9 72.7 69.2 87.9 237.5 27.1
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