Dandona et al. BMC Pregnancy and Childbirth (2023) 23:545 BMC Preg na ncy a nd Ch i | d b| rth
https://doi.org/10.1186/512884-023-05865-2

L . ®
Increase in birthweight coverage of neonatal ==

deaths is needed to monitor low birthweight
prevalence in India: lessons from the National
Family Health Survey
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Abstract

Background Low birthweight (LBW), defined as birthweight < 2500gm:s, is the largest contributor to the malnutrition
disability-adjusted-live-years in India. We report on the inadequacy of birthweight data, which is a significant barrier
in the understanding of LBW epidemiology, to address malnutrition in India.

Methods Data from the recent round of the National Family Survey (NFHS-5) were utilised. Birthweight of livebirths
in the last 5 years was documented in grams either from the health card or based on mother’s recall. We computed
the coverage of birthweight measurement availability and the extent of heaping (values of 2500, 3000 and 3500gms)
by the place of delivery and by the survival of newborn during the neonatal period. Heaping of > 55% was considered
as poor-quality birthweight data. LBW prevalence per 100 livebirths was estimated and extrapolated for under-report-
ing of birthweight. Findings are reported for India and its 30 states.

Results Birthweight measurement coverage irrespective of the place of delivery was (89-8%; 95% Cl 89-7-90)

for India, and varied by 2 times among the states with the highest coverage in Tamil Nadu (99-3%) and the lowest

in Nagaland (49-7%). Home deliveries had the least coverage of birthweight measurement (49.6%; 95% Cl 49.0-50.1)
as compared with public health facility (96.3%; 95% Cl 96.2-96.3) and private health facility (96%; 95% Cl 95.8-96.1)
deliveries. This coverage was 66-5% (95% Cl 65-2-67-7) among neonatal deaths as compared with 90.4 (95% Cl
90.3-90.6) for livebirths who survived the neonatal period for India. The proportion of health card as the data source
increased for livebirths born in year 2015 to year 2020 but then dropped for livebirths born in year 2021 (p < 0.001).
The proportion of heaping was 52:0% (95% Cl 51-7-52-2) in the recorded birthweight for India, and heaping > 55%
was seen in 10 states irrespective of the type data source; and 3 states in addition had heaping >55% in mother’s
recall. LBW prevalence was estimated at 17-4% (95% Cl 17-3-17-6) for India, and ranged from 4.5% in Nagaland

and Mizoram to 22.5% in Punjab for livebirths for whom birthweight was available. We estimated LBW at 77.8%

for whom birthweight was not available, and the adjusted LBW prevalence for all livebirths was estimated at 23.5%
(95% Cl 23.3-23.8) for India.

Conclusions Without measuring birthweight for every newborn irrespective of the survival and place of deliv-
ery, India may not able to address reduction in low birthweight and neonatal mortality effectively to meet global
or national targets.
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Background
Birthweight measurement is an important baseline from
which growth for all newborns is measured [1]. With a
prevalence of 21%, low birth weight (LBW) defined as
birthweight < 2500gms, was the largest contributor to the
malnutrition disability-adjusted-live-years in India, [2]
and accounted for 83% of all neonatal deaths in 2017 [3].
A reduction of 30% in LBW prevalence between 2012 and
2030 is targeted to achieve as per the Global nutrition tar-
get [4], and a reduction of 6% was targeted by 2022 as per
the India national nutrition target [5]. However, with only
a modest declining trend in LBW prevalence seen from
1990-2017 in India, it is projected that India is unlikely
to meet the LBW global nutrition target by 2025 [2, 6].
One of the most significant barriers in the under-
standing of LBW epidemiology is the inadequate quality
of birthweight data in India, like in many other devel-
oping country settings [2, 7-9]. The population-level
LBW prevalence trends for India are available from the
National Family Health Survey (NFHS), which is an
equivalent of the Demographic Health Survey (DHS)
[10, 11]. Heaping in the birthweight data as reported in
the NFHS has been of concern [7], and these data were
not utilised in the global report on estimation of LBW
prevalence [7, 8, 12]. Population-based survey data are
often modelled with statistical methods to adjust for
underreporting and misreporting of birth weight to esti-
mate LBW prevalence [7, 13]. In this background, the
aim of this report is to provide a nuanced understanding
of what can be learnt based on the birthweight reporting
in the most recent round of NFHS that could facilitate
specific action to improve the robustness of LBW prev-
alence estimates for India and its states. To this effect,
we undertook a detailed review of the availability and
quality of birthweight data in NFHS-5 disaggregated by
the state, place of delivery, birth outcome, and by source
of birthweight documentation. We estimated the LBW
prevalence and extrapolated it for under-reporting to
highlight the implications of non-availability of birth-
weight on LBW prevalence. Specific recommendations
are made to improve the robustness of birthweight doc-
umentation to facilitate monitoring of LBW prevalence
to achieve the global and national nutrition targets.

Methods

The NFHS is planned under the oversight of India’s
Ministry of Health and Family Welfare and is coor-
dinated by the International Institute for Population

Sciences, Mumbali, India as the nodal agency with sup-
port from ORC Macro of USA and other agencies [10].
The primary objective of NFHS is to provide essen-
tial data on reproductive health and family planning,
along with some other vital estimates. We utilised data
from the recent round, NFHS-5 (2019-21), detailed
sampling and survey methods for which are described
elsewhere [10]. Ever-married women aged 15-49 years
responded to questions on a large variety of repro-
ductive and child health topics, including birthweight
of their livebirths in the last 5 years. The birthweight
was recorded by asking the woman—“was the baby
weighted at birth” and “how much did the child weigh”;
birthweight was documented in grams either from the
health card or based on mother’s recall if health card
was not available [10].

We compared the coverage of birthweight measure-
ment availability by the place of delivery, and by the
survival of newborn during the neonatal period. Place
of delivery was categorised as public sector health
facility, private sector health facility, and home. NGO
health facility was considered under private sector
health facility (0.54% of all deliveries). The quality of
birthweight data was defined using the criteria utilised
in the global report of LBW prevalence [14, 15], with
the quality considered poor if>55% of all birthweight
values fell on three values—2500gms, 3000gms, or
3500gms (defined as heaping). [7] We removed birth-
weight values of>9,000gms from this analysis (11
cases; 0.005%) [16]. We report on the prevalence of
heaping by place of delivery, birth outcome, and com-
pare it between the birthweight documented from a
health card or mother’s recall. Furthermore, we esti-
mated LBW prevalence per 100 livebirths using live-
births for whom birthweight was available as the
denominator. We explored the association of neonatal
mortality with birthweight. Based on the difference in
proportion of neonatal deaths between livebirths for
whom birthweight was available versus those for whom
birthweight was not available, we also report propor-
tionately adjusted LBW prevalence in those with birth-
weight available to estimate the LBW prevalence in
those with birthweight not available.

This analysis was carried out for India and its 30 states.
We categorised the states into two groups based on their
socioeconomic development status — less and more
developed states. [17] The less developed states included
eight empowered action group states as identified by the
government of India (Bihar, Madhya Pradesh, Jharkhand,
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Rajasthan, Uttar Pradesh, Uttarakhand, Chhattisgarh,
Odisha and, Assam) and the other seven north-eastern
states, and, the rest were categorised as more developed
states [17]. The state of Jammu and Kashmir was divided
into two union territories in 2019, but we report findings
for the undivided state of Jammu and Kashmir. We report
95% confidence interval (CI) for estimates where rele-
vant. All the analysis was done using STATA 13, R-4-2.0,
and MS Excel.

Results

A total of 724,115 (96-9% participation) ever-married
women aged 15-49 years reported data on 232,920
livebirths in NFHS-5. Birthweight measurement was
reported for 209,266 (89-8%) livebirths, it was reported to
have been measured but value was not provided for 4,296
(1.9%) livebirths, and it was reported to not being meas-
ured for 19,358 (8.3%) livebirths.

Coverage of birthweight measurement

With birthweight measurement reported for 209,266
livebirths, birthweight measurement coverage irre-
spective of the place of delivery was (89-8%; 95% CI
89-7-90), 96-1% (95% CI 95-9-96-2), and 86-4% (95% CI:
86-4—86-7) for India, the more and less developed states,
respectively (Table 1). It varied by 2 times among the
states with the highest coverage in Tamil Nadu (99-3%)
and the lowest in Nagaland (49-7%) as shown in Table 1.
This coverage of birthweight measurement for home
deliveries was estimated at 49.6% (95% CI 49.0-50.1),
and this coverage was nearly universal for public health
facility (96.3%; 95% CI 96.2-96.3) and private health
facility deliveries (96%; 95% CI 95.8-96.1) for India.
Almost no state-variation was seen in this coverage for
health facility deliveries but the home delivery cover-
age ranged from 22.1% in Nagaland to 100% in Kerala
(Table 1).

The coverage of birthweight measurement by survival
during the neonatal period was significantly different
(Fig. 1 and Additional file 1). This coverage was 66-5%
(95% CI 65-2—-67-7) among neonatal deaths, which was
1-4 times less as compared with the livebirths who sur-
vived the neonatal period (90.4; 95% CI 90.3-90.6) for
India. The coverage of birthweight measurement among
neonatal deaths varied by 3 times among the states with
the highest coverage in Goa (100%) and the lowest in
Nagaland (33:3%) as shown in Fig. 1.

The coverage of birthweight measurement among neo-
natal deaths was significantly lower as compared with the
livebirths who survived the neonatal period irrespective
of the place of delivery, though the gap in this coverage
was the highest for home deliveries (Fig. 2).
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Source of birthweight data

Among the 209,266 livebirths who had birthweight
available, the source of birthweight was health card for
124,365 (59.4%) and was mother’s recall for the remain-
ing 84,901 (40.6%) livebirths. Health card as the source
ranged from 40.2% in Delhi to 74% in Odisha for live-
births delivered in public health facilities, 36.8% in Bihar
to 81.2% in West Bengal for livebirths delivered in private
health facilities, and 32.4% in Andhra Pradesh to 77.3% in
Assam, Tamil Nadu and West Bengal for those delivered
at home (Additional file 2). The proportion of health card
as the data source increased for livebirths born in year
2015 to year 2020 but then dropped for livebirths born in
year 2021 (p <0.001; Additional file 3).

Quality of birthweight data
The proportion of heaping was 52-0% (95% CI 51-7-52-2)
in the recorded birthweight for India, and 52.4% in the
less developed and 51.5% in the more developed states
(Additional file 4). Recording of birthweight at 3,000gms
was favored over 2,500gms in most states. A total of 13
(43.3%) of the 30 states had heaping >55% indicating poor
quality of birthweight data (Fig. 3 and Additional file 5).
Considering the source of birthweight data, heap-
ing>55% was seen in 10 states irrespective of the type
data source; and 3 states in addition had heaping>55%
in mother’s recall. There was a significant correlation
with the proportion of heaping reducing with increase
in the proportion of health record as the source of data
(r=—0.381, p=0.038) whereas a reverse correlation was
seen with the mother’s recall as the source (r=0.421,
p=0.021; Additional file 6). By the place of delivery,
2500gms as the birthweight was reported by 19.9%, 18.4%
and 20.9% of livebirths delivered in public health facil-
ity, private health facility, and home delivery (p <0.001).
Recording of 3000gms was reported for 24%, 22.3% and
25.6% of livebirths delivered in public health facility, pri-
vate health facility, and home delivery (p <0.001).

Prevalence of LBW
The LBW prevalence per 100 livebirths was estimated
at 17-4% (95% CI 17-3-17-6) for India, and ranged from
4.5% in Nagaland and Mizoram to 22.5% in Punjab
(Table 2). On considering livebirths by survival during
the neonatal period, the LBW prevalence among neona-
tal deaths was estimated 2.34 times higher (39.8%; 95%
CI 38.3-41.4) as compared with LBW prevalence among
those who survived the neonatal period (17.0%; 95% CI
16.8-17.2). The LBW prevalence among neonatal deaths
ranged from 7.7% in Nagaland to 57.1% in Kerala.

The proportion of neonatal deaths in livebirths with
birthweight not available (8%) was significantly higher
than among those livebirths for whom birthweight was
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Fig. 1 State-level coverage of birthweight measurement for livebirths by survival during the neonatal period

available (1.8%; p<0.0001) for India (Table 2). Using the that is 4.5 times higher than the 17.4% LBW among live-
ratio of 4.5 higher neonatal deaths for India and assum-  births for whom birthweight was available. Based on the
ing a direct correspondence between neonatal mortality ~ proportions of these two groups among all livebirths,
rate and LBW, we estimated that LBW among livebirths = we estimated an overall adjusted LBW of 23.5% (95%
for whom birthweight was not available would be 77.8%, CI 23.3-23.8) among all livebirths for India. The ratio
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Fig. 2 Distribution of availability of birthweight by survival outcome during the neonatal period for India and for states categorised
by development status
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Fig. 3 Percent of heaping in the recorded birthweight by state

of neonatal deaths between those with birthweight not
available and available ranged from 0 to 64.5 at the state-
level (Table 2). With the adjustment, the ratio of adjusted
to non-adjusted LBW prevalence ranged from 0.99 in
Goa to 2.23 in Meghalaya.

Discussion

Extrapolating the study findings, an estimated 18.7 mil-
lion livebirths born between 2015-21 in India have
no birthweight data with underreporting from new-
borns at the greatest risk for LBW leading to a potential

underestimation of LBW prevalence. To track and
achieve the global and national nutrition target of LBW
reduction, India needs to invest in improving the cover-
age of birthweight measurement among livebirths who
do not survive the neonatal period, and in the quality
of birthweight measurement across most states irre-
spective of the place of delivery. LBW prevalence for
India estimated was 17.4% considering only livebirths
with birthweight available, and 23.5% in all livebirths by
proportionately adjusting for those who did not birth-
weight available based on higher proportion of neonatal
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mortality in them. Despite the adjustment made for neo-
natal mortality being simplistic, the extent of variation in
LBW prevalence with this adjustment conveys the enor-
mous implications of non-availability of birthweight for
the planning of appropriate interventions to reduce LBW
in India.

One of the proposed newborn quality of care indica-
tor at health-facility level in low- and middle-income
setting is facility neonatal mortality rate disaggregated
by birth weight [18]. In this sample, 92.5% of the live-
births were delivered in a health facility and majority
of these were in public health facilities; however, birth-
weight was not available for 1 in 4 neonatal deaths in
public health facilities and for 1 in 3 neonatal deaths in
private health facilities. As the measurement of accu-
rate birthweight for a newborn is important to enable
provision of life-saving interventions [13], and in the
context of LBW and short gestation being the pre-
dominant risk factors for neonatal mortality in India
[3], ensuring birthweight is measured for all livebirths
irrespective of survival at birth is extremely important.
Urgent and sustained effort is needed to track neonatal
mortality rate disaggregated by birthweight on a rou-
tine basis, which is currently not tracked in the Indian
health management information system (HMIS) [12].
Furthermore, with 70% of all livebirths delivered in
public health facility in this sample, the HMIS should
be able to provide good quality birthweight data on a
regular basis in addition to the population-based sur-
veys such as the NFHS [10]. The birthweight documen-
tation is rounded off instead of exact documentation, as
evident by the proportion of extreme heaping, despite
the availability of weighing scale being nearly universal
in public health facilities [19] could limit the useful-
ness of HMIS to monitor LBW over time [12]. Despite
true birthweights being normally distributed, heaping
of birthweight measurement is common in developing
country setting and birthweight rounding due to the
“digit bias” for numbers ending in 0 or 5 is also known
[20-23]. However, heaping at 2500gms has implications
for LBW prevalence as it may result in LBW infants
being misclassified as normal birthweight. Interestingly,
we found a preference for 3000gms over 2500gms,
which is different than that reported for the previous
rounds of NFHS [12]. This change in preference is to be
noted and its implications are to be explored further.
Irrespective of the documentation as 2500 or 3000gm:s,
this documentation reflects imprecision in the meas-
urement which, in turn, could be a reflection of sub-
optimal practices when measuring birthweight [24].

We found the quality of birthweight data to be poor
in 13 of the 30 states, and surprisingly this poor quality
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was irrespective of the type data source in 10 of these 13
states. Health card was the data source for nearly 3 in 5
birthweights documented in NFHS for livebirths over
the last 5 years but this changed to 1 in 2 for in the most
recent year of 2021. The NFHS questionnaire instruc-
tions are to record the birthweight from the health card
if available [25]. The increase in mother’s recall as the
source in the most recent year could either indicate non-
availability of the health card or adaptation in the process
of documentation as response to Covid-19 pandemic.

It is important to note that birthweight is to be ideally
measured within the first hours after birth before signifi-
cant postnatal weight loss has occurred as term neonates
lose between 3.5% and 6.6% of their birthweight within
the first 2.5-2.7 days of life [26]. Therefore, if the birth-
weight measurement is delayed by a day or more, a new-
born weighing over 2500 g may then weigh <2500 g due to
physiological weight loss. The population surveys, includ-
ing the NFHS, capture birthweight using a generic ques-
tion of “was the baby weighed at birth” without specifics
of the exact timing when the birthweight was measured
post birth [25]. The LBW working group has recom-
mended to restrict ‘birthweight’ to a weight measured
in the first 48 h of life, in the absence of which a weight
measured during the first week of life could be classified
as an ‘early neonatal weight’ but not ‘birthweight’ [27].

The India Newborn Action Plan aims to reduce LBW
through improved preconception and antenatal care,
adolescent-specific health services, nutritional counsel-
ling, and micronutrient supplementation [28], and India’s
National Nutrition Mission had established annual target
for reducing LBW by 6% in India by 2022 [5]. Improving
the quality and coverage of birthweight reporting, includ-
ing by strengthening national data monitoring and sur-
veillance systems, will be critical to reduce LBW going
forward. Specific guidance to precisely measure birth-
weight of all livebirths within the ideal time period is
necessary. Furthermore, to improve both the birthweight
coverage and accuracy in India, urgent efforts are needed
to understand why the health providers do not document
birthweight for all newborns irrespective of the survival,
and why accurate birthweight measurement is done by
them [29]. Such an understanding is needed for health
providers across the public health facilities and private
health facilities, and among those who assist with home
births if the LBW tracking in India needs to be robust to
improve birthweight availability and facilitate monitoring
of malnutrition targets. In addition to birthweight data
reported through routine administrative systems to be
accurate and complete, such improvements in documen-
tation will also likely strengthen the collection of birth-
weight data in household surveys.
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Documentation of birthweight for some livebirths
based on mother’s recall in the survey could be con-
sidered a limitation. Though the NFHS documents
birthweight only for livebirths, we have previously docu-
mented birthweight non-availability at 85% for stillbirths
in a state in India [30]. The strengths of our study include
an attempt to estimate LBW for all livebirths at the pop-
ulation level by extrapolating for the under-reporting,
and nuanced details by birth outcome, place of delivery
and data source disaggregated by states that can facili-
tate actionable interventions or further implementation
research to improve tracking of LBW, which is a priority
global health indicator.

Conclusion

Without accurately measuring birthweight for every
newborn irrespective of the survival and place of deliv-
ery, India may not able to address reduction in low birth-
weight and neonatal mortality effectively to meet global
or national targets.

Abbreviations

cl Confidence interval

HMIS Health management information system
LBW Low birth weight

NFHS National Family Health Survey

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512884-023-05865-2.

Additional file 1. Coverage of birthweight measurement for livebirths
by survival during the neonatal period, India and its states, NFHS 5. Cl
denotes confidence interval.

Additional file 2. Prevalence of birthweight (BW) measurement recorded
from health card for livebirths by place of delivery for India and its states,
NFHS 5 by place of delivery. Cl denotes confidence interval.

Additional file 3. Distribution of the data source for birthweight by the
year of birth for livebirths, India.

Additional file 4. Percent of heaping (birthweight documented at
2500 or 3000 or 3500gms) in birthweight, India and its states, NFHS 5. Cl
denotes confidence interval.

Additional file 5. Percent of heaping (birthweight documented at 2500
or 3000 or 3500gms) by documentation source, India and its states, NFHS-
5. Cl denotes confidence interval.

Additional file 6. Correlation of heaping in birthweight (BW) by coverage
of birthweight measurement from data source for India, NFHS 5 (2019-21).

Acknowledgements
Not applicable.

Authors’ contributions

RD conceptualised this paper and wrote the first draft. AP contributed to data
analysis and contributed to the interpretation. GAK contributed to concep-
tualisation, data analysis and interpretation. All authors agreed with the final
version of the paper. AP and GAK had full access to all the data in the study
verified the data underlying this study. RD and GAK had the final responsibility

Page 10 of 11

for the decision to submit for publication. All authors had access to the esti-
mates presented in the paper.

Funding
Bill & Melinda Gates Foundation; the funder had no role in decision to submit
this paper for publication.

Availability of data and materials

The data used in these analyses are available from the International Institute
for Population Sciences on request (http://rchiips.org/NFHS/datal.shtml). The
datasets analysed are available from the corresponding author on reasonable
request.

Declarations

Ethics approval and consent to participate
Ethics approval was not required for this analysis as we utilized the data avail-
able in public domain.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
'Public Health Foundation of India, Gurugram, Haryana, India. *Institute
for Health Metrics and Evaluation, University of Washington, Seattle, USA.

Received: 24 March 2023 Accepted: 21 July 2023
Published online: 29 July 2023

References

1. World Health Organization. Managing newborn Problems: A guide for
doctors, nurses and midwives. In. Geneva: WHO; 2003.

2. India State-Level Disease Burden Initiative Malnutrition Collaborators. The
burden of child and maternal malnutrition and trends in its indicators in
the states of India: the Global Burden of Disease Study 1990-2017. Lancet
Child Adolesc Health. 2019;3(12):855-70.

3. Collaborators I-L. Subnational mapping of under-5 and neonatal mortal-
ity trends in India: the Global Burden of Disease Study 2000-17. Lancet
(London, England). 2020;395(10237):1640-58.

4. World Health Organization. Global nutrition monitoring framework:
operational guidance for tracking progress in meeting targets for 2025.
Geneva: WHO; 2017.

5. Launch of National Nutrition Mission (POSHAN Abhiyaan). https://pib.
gov.in/newsite/PrintRelease.aspx?relid=199916.

6. Report GN. 2022 Global Nutrition Report: The state of global nutrition.
Bristol, UK: Development Initiatives; 2022.

7. Blencowe H, Krasevec J, de Onis M, Black RE, An X, Stevens GA, Borghi E,
Hayashi C, Estevez D, Cegolon L, et al. National, regional, and worldwide
estimates of low birthweight in 2015, with trends from 2000: a systematic
analysis. Lancet Glob Health. 2019;7(7):e849-60.

8. United Nations Children’s Fund (UNICEF) and World Health Organization.
UNICEF-WHO Low birthweight estimates: Levels and trends 2000-2015.
Geneva: UNICEF and WHO; 2019.

9. Dubey D. Measurement issues of low birth weight in India. Epidemiol
Biostats. 2018;3(2):31-40.

10. National Family Health Survey (NFHS)-5, India and State Factsheet Com-
pendium. http://rchiips.org/nfhs/factsheet_NFHS-5.shtml.

11. National Family Health Survey (NFHS-4), 2015-16: India. http://rchiips.
org/nfhs/factsheet_NFHS-4.shtml.

12. Unisa S, Dhillon P, Anand E, Sahoo H, Agarwal PK. Data quality of birth-
weight reporting in India: Evidence from cross-sectional surveys and
service statistics. SSM - population health. 2022;19:101220.

13. World Health Organization. Born too soon: the global action report on
preterm birth. In. Geneva: WHO; 2012.


https://doi.org/10.1186/s12884-023-05865-2
https://doi.org/10.1186/s12884-023-05865-2
http://rchiips.org/NFHS/data1.shtml
https://pib.gov.in/newsite/PrintRelease.aspx?relid=199916
https://pib.gov.in/newsite/PrintRelease.aspx?relid=199916
http://rchiips.org/nfhs/factsheet_NFHS-5.shtml
http://rchiips.org/nfhs/factsheet_NFHS-4.shtml
http://rchiips.org/nfhs/factsheet_NFHS-4.shtml

Dandona et al. BMC Pregnancy and Childbirth

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

(2023) 23:545

Kumar GA, Dandona R, Chaman P, Singh P, Dandona L. A population-
based study of neonatal mortality and maternal care utilization in the
Indian state of Bihar. BMC Pregnancy Childbirth. 2014;14:357.

Hughes MM, Black RE, Katz J. 2500-g Low Birth Weight Cutoff: History
and Implications for Future Research and Policy. Matern Child Health J.
2017,21(2):283-9.

Croft TN, Aileen M. J. Marshall, Courtney K. Allen, et al.: Guide to DHS
statistics DHS-7. In. Rockville, Maryland, USA: ICF; 2018.

Dandona R, Bertozzi-Villa A, Kumar GA, Dandona L. Lessons from a dec-
ade of suicide surveillance in India: who, why and how? Int J Epidemiol.
2017;46(3):983-93.

Madaj B, Smith H, Mathai M, Roos N, van den Broek N. Developing global
indicators for quality of maternal and newborn care: a feasibility assess-
ment. Bull World Health Organ. 2017,95(6):445-452i.

Sharma J, Leslie HH, Regan M, Nambiar D, Kruk ME. Can India’s primary
care facilities deliver? A cross-sectional assessment of the Indian public
health system’s capacity for basic delivery and newborn services. BMJ
Open. 2018;8(6):020532.

Kong S, Day LT, Zaman SB, Peven K, Salim N, Sunny AK, Shamba D,
Rahman QS, K CA, Ruysen H, et al. Birthweight: EN-BIRTH multi-country
validation study. BMC Pregnancy Childbirth. 2021;21(Suppl 1):240.

Day LT, Gore-Langton GR, Rahman AE, Basnet O, Shabani J, Tahsina T, Pou-
del A, Shirima K, Ameen S, K CA, et al. Labour and delivery ward register
data availability, quality, and utility - Every Newborn - birth indicators
research tracking in hospitals (EN-BIRTH) study baseline analysis in three
countries. BMC Health Serv Res. 2020;20(1):737.

Wilcox AJ. On the importance—and the unimportance-of birthweight. Int
J Epidemiol. 2001;30(6):1233-41.

Emmerson AJ, Roberts SA. Rounding of birth weights in a neonatal inten-
sive care unit over 20 years: an analysis of a large cohort study. BMJ Open.
2013;3(12):003650.

Gladstone ME, Salim N, Ogillo K, Shamba D, Gore-Langton GR, Day LT,
Blencowe H, Lawn JE, Salim N, Shamba D, et al. Birthweight measurement
processes and perceived value: qualitative research in one EN-BIRTH
study hospital in Tanzania. BMC Pregnancy Childbirth. 2021;21(1):232.
National family health survey, India 2019-20 (NFHS-5). woman'’s question-
naire. http://rchiips.org/NFHS/NFHS5/schedules/NFHS-5Womans.pdf.
Macdonald PD, Ross SR, Grant L, Young D. Neonatal weight loss in

breast and formula fed infants. Arch Dis Child Fetal Neonatal Ed.
2003,88(6):F472-476.

Cutland CL, Lackritz EM, Mallett-Moore T, Bardaji A, Chandrasekaran R,
Lahariya C, Nisar MI, Tapia MD, Pathirana J, Kochhar S, et al. Low birth
weight: Case definition & guidelines for data collection, analysis, and
presentation of maternal immunization safety data. Vaccine. 2017,35(48
Pt A):6492-500.

Ministry of Health and Family Welfare. Government of India: INAP: India
Newborn Action Plan. New Delhi: Government of India; 2014.

Gladstone ME, Salim N, Ogillo K, Shamba D, Gore-Langton GR, Day

LT, Blencowe H, Lawn JE. Birthweight measurement processes and
perceived value: qualitative research in one EN-BIRTH study hospital in
Tanzania. BMC Pregnancy Childbirth. 2021;21(Suppl 1):232.

Dandona R, Kumar GA, Akbar M, Bhattacharya D, Nanda P, Dandona L.
Deferred and referred deliveries contribute to stillbirths in the Indian
state of Bihar: results from a population-based survey of all births. BMC
Med. 2019;17(1):28.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 11 of 11

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



http://rchiips.org/NFHS/NFHS5/schedules/NFHS-5Womans.pdf

	Increase in birthweight coverage of neonatal deaths is needed to monitor low birthweight prevalence in India: lessons from the National Family Health Survey
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Results
	Coverage of birthweight measurement
	Source of birthweight data
	Quality of birthweight data
	Prevalence of LBW

	Discussion
	Conclusion
	Anchor 16
	Acknowledgements
	References


