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Abstract
Background: To improve coverage of key child health community practices, Home Based Infant Care (HBNC+) was
implemented with support of Norway India Partnership Initiative (NIPI) in 4 States of Rajasthan, Madhya Pradesh,
Bihar and Odisha. The innovation aimed at improving coverage of key child health interventions through home
visits by community health worker, Accredited Social Health Activist (ASHA). Aims & Objective: This paper
elucidates the results from the assessment of implementation in intervention versus control districts of Rajasthan.
Material & Methods: A cross-sectional intervention-control design with a sample size of 3211 mothers of children
in age group 0 to 23 months was adopted. Results: 85 percent of the children (aged 3-23 months) received at least
one infant care home visit in the intervention districts in comparison to 32 percent in control. Significant
improvements were found in terms of exclusive breastfeeding, weighing and Iron Folic Acid (IFA) consumption
and availability of ORS and Iron Syrup in intervention districts. 15 percent additional children had weight plotted
in growth charts and 24 percent more consumed IFA syrup bi-weekly in intervention districts. Conclusion: Home
visits in infancy is a scalable model and can lead to improvement of community child health practices.

Keywords
Home Based Newborn Care Plus; HBNC+; Norway India Partnership Initiative; NIPI
birth related complications. (2) Micronutrient
Introduction
deficiencies, stunting and wasting also contribute
Infant mortality is one of the most sensitive
around 35 percent of diseases in children under five.
indicators of population health. Around 4.5 million
(3) India accounts for 21 per cent of under-five
infant deaths occurred globally in 2015 (1). The key
deaths globally. (4) Prior research suggests that
causes of infant deaths are pneumonia, diarrhea and
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community-based
interventions
and
home
visitations implemented by community health
workers (CHWs) can contribute significantly to
improving maternal and child health care outcomes,
especially in low resource settings. (5,6,7)
In India, Home Based Newborn Care (HBNC) was
launched in 2011 and provides follow up of the
newborns until the first 42 days. (8) While HBNC has
been instrumental in enhancing newborn survival
rates, postnatal care follow-up beyond neonatal
stages remain weak. (9,10) A continuum of care
innovative packaging model till one year - “Home
Based Infant Care” (HBNC+) was implemented by 4
states health societies under Norway India
Partnership Initiative. This innovative delivery
mechanism is based on the premise that home visits
by community workers with the necessary skills
during the first 1000 days can enhance child survival,
growth and development.
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(PSU) for this study. The multistage sampling design
is mentioned under (Figure 1).
Study Population: An enumeration exercise
identified all the women who had had a live birth in
the past 24 months, in the sampled PSUs. From those
identified, the required number of women were
sampled randomly and approached for the
interview.
The study assessed child health outcomes across
three groups: children of age 0-5 months, children of
age 6-11 months and children of age 12-23 months.
Sample Size: Sample sizes for each of three groups
were calculated using a two-sample formula (11):
n=

D [Z1 − α √2P (1 − P) + Z1 − β√P1 (1 − P1) + P2 (1 − P2)] 2
(P2 − P1)2

D = Design Effect. We considered a value of 1 for
design effect; P1 = Baseline estimate of the indicator
of interest; P2 = End line estimate of the indicator of
interest; P = {(P1 + P2)/2}, Average of P1 & P2; Z1-α
= z-value for corresponding significance level (1.96
for 95 percent) ; Z1-β = z-value for corresponding
power of the study (0.84 for 80 percent power)

Aims & Objectives
The primary objective of this study was to
1. Conduct a comparative analysis between HBNC+
intervention districts with control districts to
measure immediate outputs and outcome of the
HBNC+ activities in Rajasthan,
2. Provide evidence for Assessing HBNC+ usability
and scalability countrywide.

For these three categories, the indicators used for
estimating the sample sizes were current exclusive
breastfeeding rates for children in the age group of
0-5 months of age, children receiving
complementary food along with breast milk in the
age group of 6-11 months of age and full
immunization rates for children of in the age group
of 12-23 months of age. The data on these indicators
were taken from NFHS 4 (2015-16). A total sample
size of 2986 was covered during the data collection
for the three groups in both intervention and control
districts against the estimated sample size of 3211
children including non-response rate of 15%. The
data collection completion rate was 93%. The details
of the population covered under each of the three
categories are mentioned in (Table 1).
Additionally, the ASHAs assigned to the sampled
villages were also interviewed. A total of 36 ASHAs in
intervention districts and 39 ASHAs in control
districts were interviewed.
Data Collection Strategy: The tools were pilot tested
in two villages, which were not part of the sample
frame. Data collection was conducted by female
research assistants trained in maternal and child
health outcome domain, health systems and survey
research. All participants were interviewed in a
private setting with the interviews lasting for around
60 minutes. Data was collected on mobile handheld

Material & Methods
Study Areas and Design of the Study: This study was
conducted in 6 districts of in Rajasthan, India. A postonly intervention and control design was employed
to assess the differences in child health outcomes
between intervention and control districts. The
findings are assessed cross-sectionally.
Sampling Design: A multistage sampling
methodology was employed for sample selection.
The study was conducted in three intervention
districts of Rajasthan namely; Alwar, Bharatpur and
Dausa, and three control districts: Dhaulpur, Jaipur
and Dungarpur. While intervention districts were
selected randomly, a-priori matching was used to
select three control districts, based on the indicators:
literacy rate, population density, urban to rural
population ratio, Scheduled Caste population (a
proxy for marginalization). Within each selected
district, two blocks were chosen; the intervention
blocks were chosen based on purposive sampling
whereas the control blocks were chosen using apriori matching. Within each block, two villages were
randomly selected as the primary Sampling Unit
339
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devices and included no identifiable information;
individuals were not tracked for purposes of the
evaluation.
Ethical Consideration and Consent: All participants
agreeing to participate in the study provided
informed written consent prior to the survey.
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practices
by
mothers.
Current
exclusive
breastfeeding was assessed based on a current
status measurement (24-hour recall) for all children
of age group 0-5 months, using the indicator
established by the World Health Organization
(12,13). Complementary feeding practices included
variables on timely initiation of complementary
feeding, adequate times food was fed and adequate
number of food groups fed to the child. Mothers who
responded that they fed solid/semi-solid food to
their child when they turned 6 months of age were
labelled as having initiated complementary feeding
in time. Mothers who fed their children 3 or more
times during a day were considered to have fed their
child adequately. Similarly, mothers who fed their
children at least 4 different food groups in the past
24 hours were labelled as having fed adequate
number of food groups. The different food groups
were based on standard WHO guidelines for
complementary feeding. Full immunization included
BCG, three doses of OPV, three doses of DPT and
measles vaccine. The variables on IFA consumption
and ORS consumption were captured by asking the
mother if they gave IFA to their child in the last two
weeks and ORS when the child had diarrhea in the
past two weeks respectively.
The outcomes were assessed for different categories
of children based on global and national standards of
measurement. Current exclusive breastfeeding was
measured for infants of age group 0-5 months. The
indicator was also assessed for individual age groups3, 4 and 5 months respectively, to evaluate the drop
in breastfeeding rates. Timely initiation of
complementary feeding was assessed for 6-9 months
and adequate times of feeding and adequate
number of food groups fed was assessed for 6-11
months’ children. Full immunization was measured
for 12-23 months’ children. While handwashing was
measured for the complete sample of mothers with
child of age 0-23 months, IFA consumption
considered children of age group 6-23 months.
Occurrence of diarrhea and consumption of ORS for
the same was measured for children of age group 611 months.
Data Analysis: Descriptive analyses were used to
characterize the sample, as a whole and by the
outcomes of interest. Chi square analyses were used
to assess differences of outcomes between
intervention and control districts. Crude and
adjusted logistic regression models were used to
determine whether the differences in outcomes

Participant was assured of their privacy and all
identifiers were removed from data sets. No
support (financial or services) of any kind was
provided to the respondents during the data
collection process. Respondents selected randomly
and were above 18 years of age and physically fit to
provide consent to the interview were selected for
the study.
Study Duration: The study was conducted in the year
2015. The data collection in particularly spanned for
two months (August-September 2015).
Measures: Knowledge of ASHAs on different feeding
practices were assessed by asking questions “For
how many months, should a child be given only
mother’s milk and not even water?”, “At what age
should complementary feeding be started?” and
“How many times should a 6 – 12 months old infant
be fed each day?”. ASHAs reporting the answers as
six, six and three to four times respectively were
labelled as being aware of the corresponding feeding
practice. Similarly, questions on method of
preparation of ORS (adding 1 litre water to 1 packet
of ORS) and situations in which a child should be
identified as malnourished (growth curve on growth
monitoring chart moving towards red zone) were
asked to assess their awareness regarding the same.
Awareness of the ASHAs on correct dosage and
frequency of IFA syrup to be given to a child aged 6
to 12 months (1 ml bi-weekly) was also assessed.
ASHAs were asked to list down the critical occasions
for handwashing (post defecation, post cleaning the
child after he/she defecates, before preparing food,
before eating and before feeding the child) Those
who listed down all the five items were labelled as
being aware of correct handwashing practices.
The variable on receipt of all the 4 HBNC+ home visit
by ASHA- when the child reached 3, 6, 9 and 12
months of age assessed the coverage of the HBNC+
home visits by ASHA. Women with child older than 6
months of age who had ever received ORS for the
index child from the ASHA, were labelled as having
ever received ORS.
Current exclusive breastfeeding, complementary
feeding practices, immunization and handwashing
practices were the indicators on correct childcare
340
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between intervention and control were significant.
Data were analyzed using STATA 13.0 software
(StataCorp, USA).
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In terms of child care practices, as shown in (Table 5),
73 percent mothers with child 0-5 months in
intervention districts were practicing exclusive
breastfeeding while only 65 percent mothers in
control districts were doing the same. The current
exclusive breastfeeding rates decreased with
increasing age of the child (from 3 to 5 months).
However, the drop-in intervention districts (19
percent) was lesser than the drop-in control districts
(32 percent). In terms of complementary feeding,
greater percentage of infants of age group 6-9
months were being fed solid or semi-solid food in
intervention districts as compared to control districts
(79 percent vs 74 percent). Full immunization rate
was significantly higher in control districts as
compared to intervention districts (83 percent vs 76
percent). In intervention districts, 34 percent
children were given IFA syrup in the past two weeks
in comparison to only 10 percent being provided in
control districts, (p value less than 0.05 for the chisquare test). No significant differences were found in
terms of ORS usage and handwashing practices
between intervention and control districts. Around
50 percent of the sampled children in intervention
districts were being weighed as compared to 19
percent in control districts. (Table 6) shows the
adjusted odds for the key outcomes with regards to
intervention and control districts. Separate models
for each of the outcomes were run, adjusting for all
the socio-demographic covariates- caste, religion,
schooling status and Below Poverty Line (BPL) card
holder status. Women with children of age 0-5
months in intervention districts were more likely to
exclusively breastfeed their child, as compared to
women in control districts (Adjusted Odds Ratio:
1.56 95% CI: 1.14-2.13). The odds of mothers of
children 6-11 months feeding adequate number of
times were higher in intervention districts as
compared to control districts. Similar results were
observed for consumption of IFA for children of age
group 6-23 months. Children in intervention districts
were around 4 times more likely to be given IFA
(AOR: 4.30 95% CI: 3.35-5.51).

Results
Out of the 2986 mothers that were interviewed on
various aspects of HBNC+ for the study, the average
age of mothers was 25 years for all the three
categories: mothers with child of age 0-5 months,
mothers with child of age 6-11 months and mothers
with child of age 12-23 months. Less than 40 per cent
were educated up to lower secondary (8th to 10th).
For mothers of 0-5 months’ child, 31 percent had
never attended school. The numbers stood at 36
percent for the other two categories. Around 30
percent of mothers of 0-5 months old, 28 percent of
mothers of 6-11 months and 27 percent of mothers
of 12-23 months’ children were BPL card holders.
Only 22 percent households with 0-5 months old
children had salaried income, while 19 and 20
percent of households with 6-11 months and 12-23
months’ children respectively had the same. As
shown in (Table 2), there were no statistical
differences in socio demographic profile of
intervention and control districts.
(Table 3) shows the knowledge level of ASHAs,
related to childcare. For both intervention and
control, awareness of child’s age till which exclusive
breastfeeding is to be practiced was 100 percent
Around 11 percent more ASHAs in intervention
districts, as compared to control district had
knowledge of correct month after birth in which
complementary feeding should be initiated (78
percent vs 67 percent). Knowledge of frequency of
feeding an infant also saw greater coverage among
ASHAs in intervention districts as compared to
control districts (53 percent vs 44 percent). In
intervention districts, 11 percent ASHAs could list out
all the critical occasions during which a mother
should wash her hands and 8 percent in control
districts could do the same. (Table 4) presents the
provision of services by ASHAs. In intervention
districts, 46 percent women received all the four
HBNC+ home visits by ASHA, whereas in control
districts, 12 percent women received the same. The
coverage of the home visits decreases with
increasing age of the child in intervention districts.
While 84 percent women received ASHA home visits
when the child turned 3 months of age, the coverage
reduced to 60 percent for the visit when child turns
12 months of age.

Discussion
This study provides evidence in support of significant
differences between intervention and control
districts in terms of ASHAs providing home visits to
mothers when their child turns 3,6,9 and 12 months
of age. Significantly higher number of children in
intervention districts were receiving ORS packets
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and were being weighed. In terms of providing
services to mothers, ASHAs in intervention districts
were thus performing significantly better than their
control district counterparts. This study also looks at
whether the provision of these services has
translated itself into better childcare practices such
as feeding practices, handwashing, IFA and ORS
consumption and immunization.
Prior studies conducted in different low-resource
settings across the globe provide evidence in support
of home visits by trained community health workers
leading to improved child care practices. (14,15,16)
A study conducted in Dhaka showed how trained
community level peered counsellors conducted
home visits to improve exclusive breastfeeding rates.
Another controlled trial conducted in Ghana showed
that home visits by health workers improved
immunization rates significantly. The findings of this
study adds to this literature by elucidating the role
played by home visits conducted by CHWs (ASHAs in
this case) during specific critical time periods after a
child’s birth, in improving feeding practices,
provision of growth monitoring and to keep a check
of malnourished children. (17)
Inappropriate breastfeeding practices and delayed
complementary feeding are two of the most
common factors causing malnutrition in children
between 6 months and 2 years. Inevitably, feeding
practices become one of the important elements of
the program, given that reducing malnutrition is one
of its objectives. No significant difference was
observed in the knowledge of ASHAs in intervention
and
control
districts
regarding
exclusive
breastfeeding. One probable reason for the absence
of difference in ASHAs knowledge could be that
counselling on exclusive breastfeeding is not
exclusive to the HBNC+ program but is an integral
part of ASHAs roles and responsibilities. However,
while the knowledge rates were similar in both
intervention and control districts, the actual practice
of exclusive breastfeeding saw reduced coverage in
control districts. Knowledge was thus not being
completely translated into practice in the control
districts. In line with other studies, it was found that
women in HBNC+ areas, or women receiving more
home visits from community health workers (ASHAs)
are more likely to exclusively breastfeed their child
.(17) Additionally, the drop in exclusive
breastfeeding rates from when the child turns 3
months of age to 5 months of age was larger in
control districts as compared to intervention
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districts. Prior research has indicated that this drop
in the rates could be related to various
misconceptions among mothers, related to weight
gain by child as well as mothers taking lesser care of
the child with increasing age. (19) ASHAs conducting
the four home visits in intervention districts were
possibly informing the mothers about breastfeeding
practices and the misconceptions around childcare,
whereas those in control districts were not.
For complementary feeding, the study observed that
there was difference between intervention and
control in terms of infants of 6-9 months of age being
fed solid and semi-solid food. On adjusting for sociodemographic factors, it was also seen that infants in
intervention districts have a greater likelihood of
being fed adequate number of times. On accounting
for socio-demographic factors, the effect of the
program is more pronounced. The better
performance of intervention districts when
compared to control districts in terms of exclusive
breastfeeding and complementary feeding throws
light on the possible positive impact of the HBNC+
program.
The study observed that there was not any
significant difference between intervention and
control districts with regards to immunization rates.
One probable reason for this could be that improving
immunization rates is one of the roles of ASHAs as a
worker of the health system. This function is not
exclusive to HBNC+ program. Even though growth
monitoring had significantly greater coverage in
intervention districts as compared to control
districts, it was still far from desirable. It could be said
that this component needs extra attention from
HBNC+ in order to drive greater improvements in
reducing mortality and malnourishment. Similar to
growth monitoring, bi-weekly IFA consumption was
significantly higher in intervention districts. Women
in intervention districts were four times likely to feed
their infants IFA when compared to women in
control districts. Growth monitoring and IFA are thus
definitely two components where the program has
improved from very low rates of coverage and might
show greater improvement with continued
implementation of the program.

Conclusion
With completion of over a year of its
implementation, the study observed that HBNC+
areas saw significantly higher number of new
mothers receiving home visits by ASHAs. A higher
342
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percentage of mothers in intervention districts are
receiving the services from the ASHAs. It was
observed that the intervention districts were
performing better than the control districts,
especially in terms of growth monitoring, feeding
practices and IFA supplementation. However, it can
be deduced from the findings that knowledge has
not completely been translated into practice. Going
ahead, a greater emphasis on ensuring that the
existing gap between knowledge and action is filled
would help in achieving the broader objectives of the
program.
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Recommendation
While there is evidence of better health outcomes
and improved essential new born care due to HBNC,
there is no available evidence on health outcomes
due to structured visitations by the community
health workers beyond the post neonatal period.
Further this study adds to the evidence that Home
visits in infancy is a scalable model and can lead to
improvement of community child health practices.
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Tables
TABLE 1 POPULATION COVERED UNDER EACH OF THE THREE CATEGORIES
Target group
Mothers of child aged 0-2 month
Mothers of child aged 3-5 month
Mothers of child aged 6-11 month
Mothers of child aged 12-23 month
Total

Intervention
233
183
526
544
1486

Control
224
209
512
555
1500

Total
457
392
1038
1099
2986

TABLE 2 SOCIO-DEMOGRAPHIC CHARACTERISTICS OF INTERVIEWED WOMEN
Indicator
Mean age
Ever attended school
BPL card holders
SC/ST

Intervention Districts
N=1486
1486
977
381
630

Control Districts
N=1500
% mean
1500
24.9
976
65.1
378
23.7
602
40.1

% mean
24.9
65.8
23.6
42.4

p-value
.88
.69
.90
.21

TABLE 3 KNOWLEDGE OF ASHAS ON SPECIFIC CHILD CARE TOPICS
Indicators

Awareness of child’s age till which exclusive breastfeeding is to be
continued
Awareness of time of initiation of complementary feeding
Awareness of number of times to feed an infant in each day
Awareness about critical occasions for washing hands
Awareness about method of preparation of ORS
Awareness of the correct SIGNS to refer a child
Awareness of correct dosage of paediatric IFA to be given to a child
Awareness of correct frequency of paediatric IFA to be given to a child
344

Intervention
N=3 %
6
36
100

Control
N=39

%

39

100

Chi square
value pvalue
1.0

28
19
4
35
25
7
22

26
17
3
38
18
3
7

67
44
8
97
46
8
18

.28
.42
.61
.95
.04
.13
.001

77.7
52.7
11
97
69
19
61
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TABLE 4: HOME VISITS BY ASHAS
Indicators
Receipt of HBNC+ visit by ASHA when child turns 3 months of age
by women with children of age 3-23 months
Receipt of HBNC+ visit by ASHA when child turns 6 months of age
by women with children of age 6-23 months
Receipt of HBNC+ visit by ASHA when child turns 9 months of age
by women with children of age 9-23 months
Receipt of HBNC+ visit by ASHA when child turns 12 months of age
by women with children of age 12-23 months
Receipt of all the four HBNC+ visits by ASHA

Intervention Districts

Control Districts

p-value

N*

%

N*

%

1053

84

396

31

.001

835

78

245

23

.001

597

69

175

20

.001

326

60

83

15

.001

250

46

67

12

.001

Receipt of ORS from ASHA for women with children of age 6-23
621
58
373
35
.001
months
*The denominator for each indicator would vary, based on the target group for which it was calculated, as mentioned in
indicator description

TABLE 5 KEY CHILD CARE PRACTICES
Indicator
Exclusive breastfeeding practices
Exclusive breastfeeding rate for infants of
current age 0-5 months
Exclusive breastfeeding rate at 3 months
Exclusive breastfeeding rate at 4 months
Exclusive breastfeeding rate at 5 months
Complementary feeding practices
Receipt of complementary feeding for children
of current age 6-9 months
Infants fed adequate number of times (6-11
months)
Infants fed adequate number of food groups (611 months)
Immunization
Full immunization (12-23 months)
Handwashing Practices
Mothers washing their hands in the last one day:
After defecation by self
After cleaning the child after defecation
Before preparing food
Before eating
Before feeding the child
IFA Supplementation
Administering of by-weekly IFA supplement in
the last two weeks (6-23 months infants)
ORS Usage
Diarrhoea occurrence in past 2 weeks (6-11
months)
Receipt of ORS during episode of diarrhoea (for
those who had diarrhoea in past two weeks)
Growth monitoring
Index child weighed (age 0-23 months)

N*

Intervention (%)

N*

Control (%)

p-value

304

73

281

65

.01

45
41
28

71
63
52

49
40
23

68
56
36

.67
.42
.09

85

79

82

74

.08

395

75

364

71

.29

395

75

369

72

.35

413

76

461

83

.09

1233
1144
1055
981
594

83
77
71
66
40

1275
1185
1050
915
570

85
79
70
61
38

.89
.80
.93
.86
.88

364

34

107

10

.0001

63

12

62

12

.90

34

52

32

51

.92

743

50

285

19

.001
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TABLE 6 LOGISTIC REGRESSION FOR KEY CHILD PRACTICES

Current exclusive breastfeeding
Infants fed adequate number of times (6-11 months)
Infants fed adequate number of food groups (6-11 months)
IFA consumption in last two weeks

AOR
Intervention
1.56(1.14-2.13) **
1.40(1.03-1.89) **
1.09(.81-1.47)
4.30(3.35-5.51) ***

Control
Ref
Ref
Ref
Ref

Figures
FIGURE 1 MULTISTAGE SAMPLING DESIGN

Intervention

Control

3 control districts (apriori matching)

3 intervention districts

2 blocks in each district (apriori matching)

2 blocks in each district

2 villages(PSU) within each
block (random sampling)

2 villages(PSU) within each
block (random sampling)

Women of specified target
groups sampled randomly,
post the enumeration exercise

Women of specified target
groups sampled randomly,
post the enumeration exercise
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