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India recognised anaemia as amajor public health problem and initiated national programmes for combating anaemiain
pregnant women and pre-school childrenin 1970. It isimportant to find out the coverage and impact of these programmes
on prevalence of anaemiaand also assessthe prevalence of anaemiaacrossall groups of population.Inthelast two decades,
National Family Health Survey (NFHS) 2, 3, 4, District Level Household Survey (DLHS) 2, 4 and Clinical Anthropometric
and Biochemical component of Annual Health Survey (AHS CAB) had assessed coverage under antenatal care, anaemia
control programme and estimated Hb levels in the survey population. Data from all these surveys were analysed. All
surveys showed a slow improvement in coverage under antenatal care and | FA supplementation. There were no clear or
consistent changes in mean Hb or in prevalence of anaemiain pre-school children, adolescent girls and pregnant women
between NFHS 2, 3and 4 at national or statelevel. DLHS 2 reported ahigher prevalence of anaemiain al thesethree groups
as compared to NFHS 2. Compared to DLHS 2 there was about 1 g/dL increase in mean Hb, a shift to the right in the
distribution of Hb levelsand a 15-20 % reduction in the prevalence of anaemiain DLHS4 & AHS CAB. But evenin 2014-
15, amgjority of Indians of al ages and both sexes were anaemic; the prevalence of anaemiaranged between 57.1% and
89.3%. Prevaence of anaemiain Indiaisvery high acrossall groups. The three-pronged strategy of increasing iron intake
in al households through dietary diversification and use of iron-fortified iodized sat, IFA supplementation to vulnerable
groups, the testing and timely treatment of pregnant women with anaemia will be required to accelerate the pace of
reduction in the prevalence of iron-deficiency anaemia and enable the country to achieve SDG target for the reduction in
anaemia

Keywords: Haemoglobin Levels; Prevalence of Anaemia; Dietary Diversification; Double Fortified Salt; ‘Test
And Treat’ Strategy; SDG Target for Reduction in Anaemia

Introduction

Indiahas been and continuesto be acountry with the
highest prevalence of anaemiain theworld. Being a
country with abillion plus population, Indiaishometo
the largest number of anaemic people in the world
(WHO 2015, Stevens et al., 2013). In India, the
prevalence of anaemiais high because of:

e |low overadl dietary intake, poor iron and folic
acid intake and poor bio-availability of ironin
the phytate fibre-rich Indian diet resulting in
widespread iron and folic acid deficienciesand;

° chronic blood loss due to infections such as
mal ariaand hook worm infestations.

Data from surveys carried out by the National
Nutrition Monitoring Bureau (NNMB 2003, 2012)
show that even now vegetabl eintake and consequently
iron and folic acid intake is low. Research studies
have shown that iron deficiency isthe most common
micro-nutrient deficiency associated with anaemia,
while folate deficiency and Vitamin B12 deficiency
are ranked as the second and third most prevalent
micro-nutrient deficiencies associated with anaemia.
Infantsborn to anaemic mothershavelow iron stores;
thelow iron content in milk and complementary foods
resultinahigh prevalence of anaemiaduring infancy.
Unmet needsof iron for growth during childhood and
adolescence and in adolescent girls the onset of
menstruation cause further rise in the prevalence of
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anaemia. The increased demand for iron during
pregnancy aggravates anaemia. It has been shown
that dietary diversficationincluding pulses, milletsrich
iniron, animal foods which contain haem iron with
higher bio-availability and consumption of Vitamin C
rich food stuffs like guava which increase iron
absorption can result inimprovement in haemoglobin
content. Treatment of mal ariaand dewormingin hook
worm endemic areas can also improve Hb levels.

Epidemiological studies have shown that
pregnant women, pre-school children and adolescent
girlsarethe most vulnerabl e groups for anaemiaand
its adverse health consequences (Kalaivani 2009).
Anaemia was recognized as a major public health
problem in Indialeading to high maternal morbidity
and mortdity, low birth-weight and highinfant mortality
(Steer 2000, Sharma 2008, K ozhuki 2012). It hasbeen
shown to be associated with poor scholastic
performance and increased susceptibility to infection
in children, and easy fatigability and poor work
capacity in adults.The National Nutritional Anaemia
Prophylaxis Programme (NNAPP), aimed at iron and
folic acid supplementation for pregnant women and
pre-school children, was formulated in 1970
(MoH&FW 1970). In 1991, the National Anaemia
Control Programme (NACP) added the ‘test, detect
and treat’ strategy for the management of anaemia in
pregnant women (MoH& FW 1989, 1991). In 2013
weekly iron-folic acid supplementation for school
children acrossthe country wasinitiated (MOH& FW
2013).

In the last two decades, 6 national surveys had
assessed coverage under anaemia control
programmes and estimated Hb in vulnerable groups.
Data from all these surveys showed that over time
therewasan improvement in accessto antenatal care
and coverage under | FA supplementation. Datafrom
National Family Health Surveys (NFHS) surveys
showed that there was no reduction in prevalence of
anaemia between NFHS 2, 3 and 4. There was a
reduction in prevalence of anaemiain District Level
Household Survey (DLHS) 4 and Annual Health
Survey Clinical Anthropometric Biochemical
Component (AHS CAB) ascompared to DLHS 2. It
has been suggested that the lack of reduction in
prevalence of anaemia in NFHS surveys could be
due to the fact that Hemocue does not provide
accurate estimation of Hb (Ramachandran 2017). In-

depth analysis of data from all the six surveys may
provideinsightsregarding the progressin the on-going
programmes for anaemia control and the impact of
these programmes in terms of improvement in Hb.
Based on thefinding, an attempt can be madeto define
appropriate strategies to accelerate the pace of
reduction in anaemia and achieve the SDG targets.

Material and methods

Between 1998-2015, Nationa Family Health Survey
(NFHS) 2, 3, 4, Didtrict Level Household Survey
(DLHS) 2, 4 and Clinical Anthropometric and
Biochemical component of Annual Health Survey
(AHS CAB) had assessed coverage under antenatal
care, anaemia control programme and estimated Hb
levels. The unit-level dataof NFHS 2, 3 and 4 (after
deletion of personal identifiers) were obtained from
the Demographic and Health Survey (DHS)
Programme. The unit-level datawere obtained from
the International Institute for Population Sciences,
Ministry of Health & Family Welfare (MoHFW) for
DLHS 2 and 4; datafrom AHS CAB were obtained
from the MoHFW. The year in which these surveys
were conducted, the states covered, groupsin which
Hb estimation was done and the method by which
HbwasestimatedisgiveninTable 1. Table 2, 3A and
3B provide information on total number of persons
bel onging to different age/sex groupsfor whomvalid
Hb data was available in different surveys. Cut-off
values for Hb level for different age sex groups is
given in Table 4. Data from all these surveys were
analysed for coverage under antenatal care and IFA
supplementation, mean and frequency distribution of
Hb and preval ence of anaemia. SPSS software (IBM
SPSS Statistics version 16.0, NY, USA) was used
for dataanalysis.

Results

Time Trendsin Hb

Mean Hb values and timetrendsin the preval ence of
anaemia at national level in under-five year (U5)
under-three year (U3) children, pregnant (PG) and
non-pregnant adolescent girls (NP G), pregnant
women (PW) non-pregnant women (NPW) and men
(M), based on datafrom NFHS 2, 3, and 4, are shown
inFigs. 1and 2.

The mean Hb valuesin NFHS seriesin al pre-
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Table 1: Summary of National Surveys for Anaemia conducted in India
Name of the Years States covered Population covered Method of Hb
survey conducted estimation
NFHS 2 1998-99  Only donein states & NCT Delhi U3 children, ever married women 15-49 yrs Hemocue
(UTs not covered) (pregnant & non pregnant)
NFHS 3 2004-05  Only donein states & NCT Delhi U 5 children, 15-49 yrs women Hemocue
(UTs not covered) (pregnant & non pregnant), 15-54 yr men
NFHS 4 2015 All states and UTs U-5 children15-49 yrs women (pregnant & non Hemocue
pregnant), men (15-54yr)
DFHS 2 2002-04  All states and UTs Preschool children 0-4yr Adolescent girls 10-19 cyanmethaemo-
yrs Pregnant women globin
AHS-CAB 2015 Assam, Bihar, Chhattisgarh, All age group both sexes cyanmethaemo-
Jharkhand, Madhya Pradesh, globin
QOdisha, Rajasthan, Uttar Pradesh
and Uttarakhand
DLHS4 2013-14  All other states & UTs (survey All age groups and both sexes cyanmethaemo-
not donein Gujarat, Jammu & globin
Kashmir, Lakshadweep)
Table 2: No of personswith valid Hb from NFHS2, 3, 4 and DLHS2
Group U 5 boys U5qgirls 10-14girls  15-19 boys 15-19girlsNP PW 20-39 Men  20-39 women
NFHS2 U3 12968 U311757 NA NA 2682 2749 NA 23160
NFHS 3 18884 16960 NA 153 2144 3892 20510 39234
NFHA 108986 100309 NA 18806 116564 21730 60290 388741
DLHS2 90409 82984 91520 NA 73069 21212 NA NA
Table 3A: No of personswith valid Hb in DLHS 4 & AHS CAB
Group U5boys UbS5girls 5-9boys 59girls 10-14 boys 10-14girls 15-19 boys 15-19girlsNP 15-19 PG
DLHA 26701 24804 40891 37316 45663 43461 44816 46459 1056
AHS CAB 40204 36202 60057 54857 71134 64960 61202 61461 1024
Table 3B: No of personswith valid Hb in DLHS 4 & AHS CAB
Group PW 20-39 20-39 Men 20-39 women 40-59 men 40-59 women <60 men <60 women
DLHSA4 8459 153927 198737 116463 136855 61706 63089
AHS CAB 12911 159970 189158 112394 126395 58012 57236
Table 4: Cut-off values of Hb for anaemia school children, adolescent girlsand pregnant women
Group Cut off value of were higher and the preval ence of anaemi ayvaslower
Hb for anaemia as compared to DLHS 2 and surveys carried out by
National Nutrition Monitoring Bureau (NNMB 2003).
Men >20 yrs 13g/dL . .
There were no clear or consistent changes in mean
Women >20 yrs 12g/dL C
Hb, frequency distribution of Hb, or prevalence of
Pregnant women 11g/dL . .
. , anaemiabetween NFHS 2, 3, and 4 at the national or
Children (boys and girls) (5-9yr) 11.5g/dL
; ) statelevel. In all thethree NFHS surveys there were
Preschool children (boys and girls 0-4 yr) 11g/dL | inter-stat i ot in th al f
Adol t (boys and girls 10-19) 12g/dL arge inter- e variatons in the prevalence o

anaemiain al three vulnerable groups.
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Fig. 1: Mean Hb in vulnerable groups (NFHS2, 3 and 4). U3
under-3 year children, U5 under-5 year children,
NP G non-pregnant girls, PG pregnant girls, PW
pregnant women, NP W non-pregnant women, M
men

DLHS2 DLHS 4 AHSCAB  Survey, age sex and physiological status

Fig. 3: Mean Hb in vulnerable groups (DLHS 2, 4 and AHS
CAB). U5 under-5 year children, NP G non-pregnant
girls, PG pregnant girls, PW pregnant women

Compared to DLHS 2, there was an
improvement in mean Hb levels(Fig. 3), and reduction
in the prevalence of anaemiain DLHS 4 and AHS
CAB (Fig. 4).

In all the three groups there was a shift to the
right in the frequency distribution of Hb in DLHS4
and AHS CAB as compared to DLHS 2 (Figs. 5, 6
and 7). The shift to the right was highest in pregnant
women, lower in pre-school children and least in
adolescent girls. In each group the shift to the right
was more in DLHS states than in AHS states.

There were substantial inter-state differences
in the time trends of the prevalence of anaemia in
pregnant women (Fig. 8). Both in DLHS and AHS
states, improvement in Hb levels was higher in
pregnant women as compared to the other two groups.
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Fig. 2: Prevalence of anaemia in vulnerable groups (NFHS
2, 3 and 4). U3 under-3 year children, U5 under-5
year children, NP G non-pregnant girls, PG pregnant
girls, PW pregnant women, NP W non-pregnant
women, M men
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Fig. 4: Prevalence of anaemia in vulnerable groups (DLHS2,
4 and AHS CAB). U5 under-5 year children, NP G
non-pregnant girls, PG pregnant girls, PW pregnant
women

Current Satus

Hb Satus

DLHS 4 and AHS CAB together provide the nation-
wide data on Hb levels and prevalence of anaemia
across all states and al age, sex and physiological
groups (Fig. 9). The mean Hb values in the various
age, sex and physiological groups ranged between
9.0-11.6¢g/dL. Mean Hb levels across all age sex and
physiological groups were higher in DLHS 4 states
as compared to AHS states (Fig. 9).

Mean Hblevelswerelowest inthe growing pre-
school children. Therewas aprogressiveincreasein



Prevalence of Anaemia in India 903

>

tn
7]
o

—DLHS 4TS

f\ ——AHSCABUS
f\ e=—eDLHS 2 U5 {DLHS 4 states)

25
20 I \ e DLHS 2 U § (AHS states)
" fk’\ s 20
i i N\
5 [/ \\
Ao - \\
E A% .
" %
5 = \
0 - \\‘ 0 ‘J LI — — T T T M\
8 10 12 14 15 18 25 4 6 8 10 12 14 16 18
Hb gms/dl1% Hb gm/dl%

Fig. 5: Freguency distribution of Hb in U 5 DLHS 2 4 & AHS. U5 under five yr children (Copyright permission obtained from
NFI Bulletin)

A D ———
AN A
/RN s
NN N\

253 4 5 6 7 B 9 10 11 12 13 14 15 16 17 18 9 L3RR OO O L [ [T 4
Hb gms/dl 253 4 5 6 7 B 9 10 11 12 13 14 15 16 17 18
" Hb gms/dl
Fig. 6: Frequency distribution of Hb in PW (DLHS 2, 4 & AHS). PW pregnant women (Copyright permission obtained from NFI
Bulletin)
= . AHS 10-19
e DLHS 4 10-19 yrs - -
N NP G ) 25 £\ oLt
25 } / ==——DLHS 2 10-19 yrs
=——=DLHS 2 10-19 yrs » NP G (AHS s5t)
20 - 2 : 20

: B, T
/// P \\\\ /] \b\

T
™Moy DM OO -
et s i = R R o AEeAAA

Hb gms/dl Hb gms/dl

Fig. 7: Frequency distribution of Hb in 10-19 yr girls (DLHS 2, 4 & AHS) NP G non-pregnant girls (Copyright permission
obtained from NFI Bulletin)



904

Prema Ramachandran and K Kalaivani

100
®
8 75
E Y HH I
. < 3 £ ih 5
H w Bt B i e R =
6 50 R i
s III |l III A i -
& ol Nl i B N
= e B O =
813 - =
o I‘I I.I ‘II I.I lll IIl -
i !;!I iy l::I l;!I =
rll III III III lll Ill oy
0 i 1,0 1y i [l It iy =
48 g e e 4 G aa e
dud‘ He | || |pe| |op| [cwd| | HR | DpHsazepeeTg | MP
A regduction in

=
=]

wu
[=]

11

w
(=]

-
(=]

-
-]
Reduction in prevalence of anaemia %

DLHS2
DLHS 4
AHS

F

Fig. 8: Inter-state differences in prevalence of anaemia in PW (DLHS2, 4 & AHS). Kerala (KL), Himachal Pradesh (HP), Tamil
Nadu (TN), Punjab (PB), Odisha (OD), Chhattisgarh (CHH), Haryana (HR), District Level Household Survey4 states
(DLHS 4 st) Andhra Pradesh combined (AP+TG), Madhya Pradesh (MP), Karnataka (KA), Rajasthan (RJ), Annual
Health Survey states (AHS st) Maharashtra (MH), Jharkhand (JH), West Bengal (WB) Assam (AS), Uttar Pradesh (UP)

Bihar (BH), Uttarakhand (UK)

12
Girls/WP G/NP W/W Bovs/M PGPW
° Tae lEe Ee Role EEE B = CENEEE
= - - = - - o
GR [GR Be FEE e & =
US| (59| [10-| [15-19( |20-39| |40-| [>60 (US| (59| |10-| |15-19| [20-39| |[40-| [>60
yrs| |14 ¥rs yrs 59| [yrs yrs| |14 ¥rs rs 59| |yrs
¥rs yrs yrs yrs
DLHS 4 AHS
Survey age group (vrs) sexand physiological group (NP, PG, PW)
959 CI|[Sex [U 5 [5-9 vrs [10-14 yrs[15-19 vrs[15-19 yr PG [20-39 yrs[20-39 yr PW|[40-59 yrs[>60 yrs
F |9.37- [10.18 (10.38- ([10.38 |9.57-9.83 (10.39- [9.9510.05 |10.49% [10.28
DLHS 9.43 [10.22 [10.42 10.42 10.41 10.51 10.32
4 (M [9.37- |10.18 |10.58- [11.38 11.59- 11.39-  |10.98
9.43 [10.22 [10.62 11.42 11.61 11.41 1102
F |9.00- [9.38- [0.48-9.52(9.48-9.52|9.06-9.34  [9.59-9.61(9.16-9.24  |9.59-9.61 |9.38-
AHS 9.02 [9.42 0.42
: M |9.01- [9.48- [9.68-9.72|10.18 10.49- 10.29-  |9.98-
912 [9.52 10.22 10.51 10.31 10.02

Fig. 9: Mean Hb levels across groups (DLHS 4 & AHS). U5 under five yr children, PG pregnant girls NP G non-pregnant girls,
PW pregnant women, NP W non-pregnant women, W women, M men

mean Hb with increasein age, bothin boysand girls.
Themean Hb valuesin adults (both men and women)

were higher than those in children. The mean Hb
levelsin men across al age groups were higher than
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the mean levelsin women. The mean Hb levelswere
lower in both women and men aged 60 years and
above.

In the 0-4 and 5-9 year age groups there was
no difference in mean Hb levels between boys and
girls. However, beyond 10 years of age, themean Hb
levelswere higher in boysthanin girls.

Pregnant women had mean Hb levelsthat were
lower than those of non-pregnant women. Adol escent
pregnant girlshad lower mean Hb level sthan pregnant
women in the 20-39 year age group.

The computed mean Hb levels in preschool
children, adolescent girls, pregnant women, men and
women inreproductive agewerehighestintheNFHS
series, lower inthe DLHS4 survey and AHS -CAB
survey and lowest in the DLHS2 (Figs. 1 and 3).

Prevalence of Anaemia

The prevalence of anaemiaand confidenceintervals
for each age group disaggregated by sex and
physiological status are shown in Fig. 10. The
prevalence of anaemiaacross al age and sex groups
was lower in the DLHS 4 states as compared to the
AHS states. The prevalencewaslowestin 15-19 year
boys in DLHS 4 states (57.1%) and highest in men

<60 years in AHS states (89.3%).

The prevalence of anaemia was higher in pre-
school children as compared to those in the 5-9 year
group (even though the Hb cut-off level for defining
anaemiaislower, i.e., 11g/dL in pre-school children
as compared tol11l.5g/dL in 5-9 years). In the
reproductive age group, prevalence of anaemiawas
higher in women than in men (even though the Hb
cut-off for defining anaemia in men is 13g/dL as
compared to 12 g/dL in women). Contrary to the
expectation, prevalence of anaemia in pregnant
women in the 20-39 year group was lower as
compared to the levelsin non-pregnant women. The
prevalence of anaemia among the elderly (both
women and men) was higher than men and women
in reproductive age group.

Computed prevalence of anaemia in all the
groupswerelowest in NFHS series, higher inDLHSA
and AHS CAB surveys and highest in the DLHS 2
(Figs. 2and 4).

Frequency Distribution of Hb

The frequency distribution curves for different age
groups disaggregated by sex and physiological status
areshowninFigs. 11, 12 and 13. In every age group,
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Fig. 10: Prevalence of anaemia in different groups (DLHS4 and AHS CAB). U5 under five yr children, PG pregnant girls NP G
non-pregnant girls, PW pregnant women, NP W non-pregnant women, W women, M men
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the frequency distribution of Hb in DLHS 4 statesis
to theright of that in the AHS states.

Within Each Survey

e frequency distributionsweresimilar in boysand
girlsinthe 0-4 yearsgroup and in the 5-9 years
groupthe;

e inboys <10 years and in men, the frequency
distribution curve was to the right of that for
girls’'women;

e in non-pregnant women, the frequency
distribution curve wasto theright of theonefor
pregnant women.

Discussion

NFHS 2 wasthefirst national survey to report state-
specific dataon the prevalence of anaemiain pregnant
women. The reported prevalence was far lower than
the reported prevalence rates from research studies.
The lower prevalence of anaemia in NFHS 2 was
hailed as the result of successful implementation of
the National Anaemia Control programme. The lack
of clear and consistent reduction in prevalence of
anaemia in pre-school children adolescent girls and
pregnant women between NFHS 2, 3 and 4 is now
being interpreted as evidence that NACP (NACP
1989, 1991) and National Iron Plus Initiative (NIPI)
guidelines (NIPI 2013) are being implemented poorly.

The Nutrition Foundation of India (NFI 2005)
undertook a survey in the same villages covered by
NFHS 2in 10 States, using the cyanmethaemoglobin
method of Hb estimation instead of the Hemocue
method. The NFI survey showed that the prevalence
of anaemiain pregnancy continued to be very high.
The Micro-nutrient Survey of the National Nutrition
Monitoring Bureau (NNMB 2003) and DLHS 2
showed that the prevalence of anaemia was much
higher than those reported by NFHS 2.

Studies comparing Hb estimation in the same
samples, using Hemocue and the gold standard
cyanmethaemogl obin methods, showed that Hemocue
under-estimates Hb, and that there was no linear
correlation between Hb values estimated by these
two methods (M ohan Ram 2002, Kapoor et al ., 2002,
Bhaskaram 2003, Pathak 2004). There is no linear
correlation between Hb values estimated by Hemocue
and complete blood count. The reported correlation

between HemoCue and complete blood count was
better (r=0.73) inthe 8.0-11.9 g/dL Hb range and poor
(r=0.30, r=0.57) when Hb values were >12.0 g/dL
and <8.0 g/dL respectively (Bursey 2015).

The higher mean Hb levels, lower prevalence
of anaemia and lack of reduction in prevalence of
anaemia reported in NFHS series are likely to have
been due to inaccuracies in Hb estimation by
Hemocue method. In view of the continued very high
prevalence of anaemia shown by DLHS 2, efforts
were taken up to improve coverage and compliance
with IFA supplementation under the Reproductive and
Child Health programme.

Ascompared to DLHS 2, the datafrom DLHS
4 and AHS CAB (in their respective states) showed
asubstantial increasein mean Hb (Fig. 3), shift tothe
right infrequency distribution of Hb (Figs. 5,6 and 7)
and reduction in the prevalence of anaemiain pre-
school children, adolescent girlsand pregnant women
(Fig. 4). Despite continued poor coverage under the
IFA supplementation programme, there has been an
improvement in Hb status of pre-school children and
adolescent girls. Over the last two decades there has
been reduction in poverty,improvement in percapita
income and household food security; accessto health
care for malaria and hook worm infestation has
improved and there has been aslow but steady decline
inunder-nutrition rates. It ispossible that the observed
reduction in anaemia preval ence rates might be part
of the overall improvement in nutrition and health
status of pre-school children and adolescent girls. In
pregnant women, improvement in coverage under
antenatal care and |FA supplementation appear to have
played an important role, as prevalence of anemiais
lower in DLHS states with higher coverage under
antenatal care and IFA supplementation.

In India, datafrom national surveysare widely
used for assessing the impact of on-going
interventions. It is therefore essential to deploy
specialy trained personnel with knowledge and skills
for data collection and ensure accuracy of
measurements by using appropriate equipment,
techniques and quality assurance procedures. Data
from AHS CAB and DLHS surveys which followed
all these norms showed that there has been
improvement in mean Hb levelsand reductionin the
prevalence of anaemia in the last decade. This



908

Prema Ramachandran and K Kalaivani

documentation provided the impetus both for the
efforts to improve the coverage and the content of
antenatal care and | FA supplementation and investing
in national surveys to provide leads for mid-term
modificationsin the programme.

It is a matter of concern that, despite
improvement over a decade, a majority of Indians
areanaemic, irrespective of geographical region, age,
sex and physiological group (DLHS4 2014 andAHS
CAB 2015), and that India still continues to be the
country with highest prevalence of anaemia in the
world. In India, anaemia begins right from infancy,
continuesinto childhood, increasesin severity during
adolescence in girls, and gets aggravated during
pregnancy and among the elderly. The preval ence of
anaemia is high not only among under-nourished
persons but also in hormal and over-nourished
individuals. Thereisan urgent needto useal available
interventions to accel erate the pace of improvement
in Hb levels and reduce the prevalence rates of
anaemia

Datafrom NNMB surveys (NNMB 2003, 2012)
indicate that, in India, intake of micro-nutrient rich
vegetablesis|ow; iron and folate intakes are half or
lower as compared to the requirements. The estimated
average intake of iron from Indian diets rangesfrom
10-15 mg per day. Thisintakeisnot much lower than
the iron intake in developed countries. But the bio-
availability of iron from phytate and fibre-rich Indian
dietsisonly 5-8%, whereas bio-availability of haem
iron fromanimal food isover 40%.

Dietary diversification, with increase in the
consumption of vegetables, especialy green leafy
vegetables which are the richest source of iron and
folatein avegetarian diet, isessential for sustainable
improvement in iron and folate intake. Increase in
vegetabl e consumption also reducestherisk of over-
nutrition and non-communicable diseases. Indian
farmersresponded to theinitiatives under the National
Horticultural Mission (NHM 2007) and there hasbeen
asubstantial increasein vegetable productioninindia
However, farmersface economic constrai nts because
of high wastage and the cyclical glut in vegetables.
Consumers cannot buy and consume larger quantities
of vegetables because of the high cost. Investments
are urgently needed in grading, storage, processing
and marketing of vegetables, which will make

horticulture remunerative for the farmer and provide
vegetables at affordable cost to the consumer.

Iron is essential for Hb synthesis. Because of
poor bio-availahility of iron from Indian diets it is
difficult to meet the RDA (ranging from 17 mg in
men, to 38mg in pregnant women) for Indiansthrough
dietary diversification alone. The World Health
Organisation (WHO) (WHO 2006) advocates food
fortification with iron for sustained improvement in
Hb levelsin countrieswith low ironintake. Giventhe
widespread iron deficiency in Indians, food fortification
offersaready, relatively inexpensive and sustainable
method of increasing theiron intake without altering
dietary habits. The National Institute of Nutrition,
Hyderabad, has devel oped technol ogy for iron-fortified
iodised salt (double fortified salt DFS)and has
transferred thetechnol ogy to theindustry. Food Saf ety
and Standards Authority of India (FSSAI) has
approved two technol ogies for manufacture of DFS.
The major advantage of the use of DFSisthat saltis
used by al segments of the population, isunlikely to
beover-used, andisrelatively inexpensive (DFS cost
ishigher by Rs. 1-3/kg as compared to iodised salt).
The use of DFS has been made mandatory in hot
cooked meals under the Mid-Day Mea (MDM) and
Integrated Child Development Service (ICDS)
programmes. Some states are currently providing
DFSthrough the Public Distribution System (PDS) in
selected districts. Centralised production and pre-
existing programmesfor fortification of salt withiodine
offer a very ready platform to launch iron-fortified
iodised salt. Oncethe production, distribution and sale
of DFS have been scaled up, it might be possible to
make DFS mandatory for human consumption, achieve
sustained, population-wide increase in the intake of
iodineand iron, and thereby combat IDD and anaemia.

Theuse of DFSinthedaily diet increasesiron
intake by 10 mg/day; consistent use of DFS has been
shown toimprove Hb level by 0.5 g/year (Sivakumar
etal., 2001). Dietary diversification and DFStogether
can improve Hb levels by 0.5-0.7g/year and, when
sustained over a decade, can reduce the prevalence
of anaemia substantially. The improvement in Hb
responseis higher in the iron-deficient and anaemic
persons. Undoubtedly universal use of DFSisthemost
economic, effective and sustainable method of
improving iron intake and Hb levels in Indians.
However, the pace of increase in Hb by use of DFS



Prevalence of Anaemia in India

909

isslow; more rapid improvement in Hb isneeded in
vulnerable groups such as pre-school and school
children.

Based on clinical evidence and available
epidemiological data, Indiainitiated ironand folicacid
(IFA) supplementation programmes to address
anaemiain these two groups. Research studies have
shownthat, in situationswhere prevalence of anaemia
ishigh, daily iron folic acid supplementation in pre-
school children, adolescents and women for three
months or longer resulted in improvement in mean
Hb (of about 0.5 to 1 g/dL and ferritin levels
(Thompson 2013, Pasricha2013). Improvement inHb
was higher with daily supplementation as compared
to bi-weekly or weekly supplementation, but
compliance with daily supplementation was more
difficult to maintain on along-term basis. Given the
operational difficulty indaily supervised administration
of ironfolic acid tabletsto adolescent girls, theearlier
WHO guidelines had recommended weekly 1FA
supplementation (WHO 2011). However, such
intermittent supplementation has to be continued
throughout the year and year after year. Year round
supervised weekly IFA supplementation may pose
problems in many settings. The current WHO
guidelines (WHO 2016) recommend daily IFA
supplementation for 3 months every year in settings
where prevalence of anaemiais 40% or higher. Not
all anaemic persons become non-anaemic after three
monthsof daily supplementati on;once supplementation
is stopped some of those who did become non-
anaemic may become anaemic (Lynch 2000, Allen
2002). Supplementation programmes are expensive
because the personnel are required for counselling,
distributing supplements and monitoring to improve
compliance.

In 2015, the Government of Indiainitiated the
nati onwide Weekly Iron Folic Acid Supplementation
(WIFS) programme for pre-school and school-age
children. The meagre reports available suggest that
under the programme, coverage of pre-school children
was sub-optimal in many states, because of erratic
supply of IFA syrup and problemsin administeringit.
Coverage under the programmeis higher in school
children than that in pre-school children; but
troublesome side effects such as abdominal pain and
nausea occur in about 10% of the children and come
intheway of continued coverage. Nutrition education

assuring the children, parents and teachers that these
side-effects are transient and have no adverse effect
on the children’s health might improve compliance
and continuation. However, both global and Indian
studies have shown that it isdifficult to sustain year-
round supplementation programmes year after year.
This is partly due to the fact that anaemia itself is
asymptomatic, side effectswith | FA supplementation
are obvious and improvement in anaemia is not
perceptibl e to the person receiving the supplement.

Though more than 20% of pregnant women
experience side effects, the coverage and compliance
with IFA supplementation ishigher because:

e  pregnancy isaclearly defined short period;

e |FA supplementation has been an integral
component of antenatal care;

e  Pregnant women know that maternal anaemia
is associated with higher maternal morbidity,
lower birth weight and higher infant mortality,

e women will do whatever they can to improve
the health of their offspring.

Data from al the surveys indicate that there
was someimprovement in coverage under iron-folic
acid supplementation in pregnant women (NFHS 3
15.2%, NFHS 4 30.3%). The preva ence and severity
of anaemiain pregnant women were lower in States
with higher coverage under antenatal care and IFA
supplementation. Improvement in content and
coverage of antenatal care and increase in number
of women who havetaken | FA supplementation, have
been the major factors responsible for the
improvement in Hb status in pregnant women. It is
noteworthy that both in DLHS and AHS states, the
prevalence of anaemia in pregnant women is lower
than in non-pregnant women; thisismost likely to be
due to theimpact of IFA supplementation.

India still ranks the first in terms of maternal
deaths due to anaemia; maternal anaemia is one of
the major factors associated with low birth weight.
This is partly because screening for anaemia and
appropriate management envisaged in the national
(NACP 1989, NIPI 2013) guidelines have not been
widely implemented. In order to achieve rapid
improvement in Hb levels within the limited time
availableduring pregnancy and to prevent theadverse
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consequences of anaemia on the mother-child dyad,
it is imperative that the ‘test and treat’ strategy
envisaged in the NIPI guidelines for management of
anaemiais fully operationalised. NACP, as well as
the NIPI envisaged the screening of all pregnant
women for anaemiausing either the Hb colour scale
or Sahli’s haemoglobinometer because these have
been provided under the programme right up to sub-
centres across the country. Neither of these is
accurate enough to grade anaemiaor correctly assess
the impact of treatment. The recent WHO antenatal
careguidelines (WHO 2016) do not advocate the use
of Hb colour scale for screening for anaemia. India
should stop using inaccurate Hb colour scale and
Sahli’s haemoglobinometer and start using
cyanmethaemo-globin method for accurate estimation
of Hb. Thiswill enable cliniciansto implement NIPI
guidelinesfor prevention and management of anaemia
and monitor improvement in Hb levels during
treatment. Women will comply with treatment because
they can understand the rationale of the treatment
protocol and see improvement in Hb. Introducing
accurate Hb estimation can thus trigger compliance
with avirtuoustreatment cycle and enable the country
to rapidly achieve substantial reduction in anaemia
and in its adverse consequences in pregnancy.
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