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Objective: To determine the burden of early growth faltering
and understand the care practices for small and sick babies
discharged from newborn units in the district.

Study design: Observational and follow-up study.

Participants: 512 babies discharged from two Special
Newborn Care Units (SNCUs) and four Newborn Stabilization
Units (NBSUSs) in two districts of Himachal Pradesh.

Methods: Anthropometric assessments, interview of mothers
and Accredited Social Health Activists (ASHAs) conducted
between August, 2018 and March, 2019. Change in weight-for-
age z-score (AWAZ) of <-0.67SD between birth and
assessment was used to define growth faltering.

Outcomes: Proportion of growth faltering (or catch-down
growth) in small and sick babies discharged from SNCUs and
NBSUs, and infant care practices.

Results: Growth faltering was observed in a significant
proportion of both term (30%) and preterm (52.6%) babies
between 1 to 4 months of age. Among babies with growth

faltering (n=180), 73.9% received a home visit by ASHA, and only
36.7% received a follow-up visit at a facility. There were 71.3%
mothers counselled at discharge (mostly informed about breast
feeding). Most (96.7%) mothers did not perceive inadequate
weight gain in their babies post-discharge. During home visits,
ASHAs weighed 61.6% of the infants with growth faltering.
Amongst infants who had growth faltering, only 49.6% of
mothers had been provided information about their infant's
growth and 57.1% mothers had received breastfeeding
counselling.

Conclusion: Small and sick newborn infants (both term and
preterm babies) discharged from special care newborn units are
at increased risk of early growth faltering. Follow-up care
provided to these infants is inadequate. There is a need to
strengthen both facility-based and home-based follow up of
small and sick newborn infants discharged from newborn care
facilities.

Keywords: Catch-down growth, Growth monitoring, Low birth
weight, Preterm.

hile there has been significant decline in

neonatal mortality in India over the past

few decades, bending the curve further

requires greater focus on small and sick
babies and addressing failure to thrive in these babies
beyond survival [1,2]. Small and sick babies are newborn
welighing <2500 g at birth (includespreterm, low-birth-weight
(LBW) and small for gestational age (SGA) new-borns) or
newborns with any medical/surgica condition [3]. These
babies often requireinpatient care and have the highest risk
of death. Following inpatient care, small and sick survivors
remain at increased nutritional and developmenta risks;
most of thelongterm consequencesarelargely preventable;
though, with effectivefollow upcare[2, 4-6].

Cut-offsfor defining growth faltering havevaried from-
0.67 to>-2weight for agez-score (WAZ) indifferent studies
[7-12]. Globaly, growth faltering in pediatric popul ation has
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been reported to vary from about 2%t021%(7,13]. InIndia,
findingsfrom nationa surveyshighlight high prevalence of
stunting (20.1%), wasting (31.9%), and underweight (26.7%0)
in children under six months of age [14]. However, recent
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studies suggest that the cut-off of -0.67 WAZ scoresdefined
as catch-down growth rather than growth faltering should
be used to enable early detection of growth deviation, and
implementation of interventions which that would prevent
children from experiencing greater degrees of growth
fdtering[7-9,12,15].

Severa studies have assessed growth fatering in
pretermor LBW babiesin India; however, thereisapaucity
of such dataamong at-risk neonatesdischarged from district
level Special Newborn Care Units (SNCUs) and Newborn
Stabilization Units (NBSUs) [8,16,17]. The current
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programmetic dimens onsal so do not adequately capturethe
thrivecomponent[12]. Therefore, thisstudy wasundertaken
in an attempt to fill this gap; to understand the burden of
growth fatering (animportant metricto assessthrive) inearly
infancy, and the care practicesfor small and sick babies.

METHODS

Thiswasan observational and follow-up study conducted
between August, 2018 and May, 2019 in two districts of
Himachal Pradesh (HP). Of the 12 districtsinthe state, two
districts (Kangraand Sirmaur), which both had afunctional
SNCU and NBSU, and reported a higher proportion of
admissionsduring thefinancial year (2017-2018) preceding
the study initiation year were included. All functional
SNCUsand NBSUsinthe selected districtswereincluded.
All newborn infants admitted to these facilities between
April, 2018 and February, 2019 served as the potential
participants for the study.

Infants were included into the study if they had been
discharged alive from theidentified SNCUs and NBSUs,
wereresidentsof thetwoidentified districts, located within
150 kmsof theidentified facilities, and were aged between
1and 4 monthsat thetime of datacollection.

The estimated sample size was 384 assuming
prevalence of growth faltering to be 20%, with arelative
precision of 20% with aconfidence of 95%. Since, growth
faltering datafor infants aged between 1 and 4 monthswas
not available, thereported prevalence of wasting, stunting
and underweight as 21%, 38% and 36%, respectively in
NFHS-4 was considered asthe best proxy [1].

For the purpose of the study, changeinweight for age
z-score (WAZ) of <-0.67SD between two time pointswas
defined as growth faltering (catch-down growth) as
suggested by recent literature [7-9]. Intergrowth 21st
standards were used for WAZ calculation for preterm
babies and World Health Organization (WHQO) Child
growth standards was used for term babies [18,19]. For
babies reassessed during the second follow-up visit
(beyond 64 weeks postmenstrual age), z-scoresfor growth
parameters were calculated using WHO child growth
standards (using STATA i-growup package).

To ensure optimal recruitment to meet the estimated
sample size and ensure geographical representation,
planning of theroutefor datacollection wascritical, given
thedifficult terrain of thetwo districtsand theintervening
monsoon and winter months during the period of data
collection. Datacollection wasplanned block-wisein each
district based onfeasibility of travelling with eachvisittoa
health block ranging between 3-5 days.

During the visit to the home of the identified infant,
relevant demographic, maternal and infant care practicedata
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were collected from the mother, and theinfant’ sweight was
recorded using an el ectronic scalewith acapacity of 20kgand
a sengitivity of 5 g (Crown Scales) by trained study
personnel. Birth weight was documented as per facility
record. ThevillageASHAswereasointerviewed to collect
information on infant care practices followed by her. Pre-
designed, pilot tested toolswere used to collect data.

Standardization of welght measurement of theinfant was
carried out using the intergrowth 21% protocol during the
Facility Based Newborn Caretraining sessionsorganizedin
thestateand at Safdarjung Hospital, Delhi [20]. Calibration
of theweighing scalewasdoneat |least twiceaweek. Thedata
collected during the home visits were checked for
compl eteness through atwo-pronged check at thefield site
(before ending the home visit sessions) as well as by the
supervisors. Amongst the infants enrolled for the study, a
reassessment for validation of the growth data was
conductedin asubset of 100 babies (between January, 2019-
March, 2019). In addition, periodic monitoring and onsite
supervision was done by a team of speciaists to ensure
quality. Repeat trainingswere conducted by the monitoring
team, if required.

In addition to the growth assessment of infants,
indepthinterviewswere carried out with 42 mothers/care-
giversand 12 ASHAs along with non-formal interactions
and group discussions using semi-structured interview
guides and qualitative data analyzed using grounded
theory approach (data not presented).

Ethical approval was obtained from the Institutional
Ethics Committee. Written informed consent was taken
from the mothers/caregiversinterviewed. Administrative
approvals were obtained from the state and district
authorities before commencement of the study.

Satistical analysis. All satistical analyses was
conducted using STATA version 16.1 (Stata Corp).
Proportion (with 95% CI) of babieswith growth faltering
was estimated between birth, assessment, and
reassessment. Comparisons were made between
subgroups stratified by gender, birth weight and
gestational age using chi-squaretest. Multivariatelogistic
regression analysis was performed considering growth
faltering as dependent variable and gestational age
(preterm vs term) as independent variable; covariates
adjusted in the regression analysis included gender, birth
order, age on assessment, mother’s age, antenatal illness,
number of indications for hospitalization, post discharge
ilInessand number of follow-up visits. A probability of 5%
(P<0.05) wasconsidered statistically significant.

RESULTS
There were 2841 babies admitted to the SNCUs and
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NBSUs identified for the study in the two districts of
Kangra and Sirmour between April, 2018 and February,
2019. Of these879infantsweredigibleforinclusioninthe
study. The study enrolled 518 infants whose parents gave
consent. Six babieswithout birth weight record werelater
excluded and hence 512 infantswereincluded for analysis.
Table | providesthe baseline characteristics of the study
participants. Theinfantsat enrolment had amean (SD) age
of 74.8 (26.5) days. Themean (SD) gestational ageat birth
was 37.4 (2.1) weekswith amean (SD) birthweight of 2.6
(0.6) kg.

At birth, average (SD) weight of term and preterm
babieswas2.8(0.4) kgand 2.1 (0.6) kg, respectively. Atthe
time of assessment, theaverage (SD) weight was4.9(1.1)
kg and 3.7 (1.3) kg, and the median (IQR) weight gain
during theperiodwas2 (1.4, 2.6) kgand 1.5 (0.8, 2.3) kgin
term and preterm babies, respectively. In the validation
cohort reassessed at amean (SD) ageof 116.7 (15.4) days,
the median (IQR) weight gain between assessment and
reassessment was 1.2 (0.7, 1.7) kgand 1.5 (1.0, 2.1) kg in
termand preterm babies(Tablel ).

Growth faltering (catch-down growth) wasobservedin
30% of 396 term babies, and 52.6% of 116 of preterm
infants. Fig. 1 depictsthe magnitude of growth faltering at
the ages of assessment stratified by gestation. Growth
faltering was also noted in 38% of the validation cohort
who were reassessed. Although the difference in growth
fatering among the term and preterm babies was
statistically significant (P<0.001), regression anaysis
observed that gestation could only explain about 8% of
thevariability ingrowth (Web Tablel).

When the mother’s perception of growth falteringwas
assessed, 96.7% of the mothers did not perceive inade-

21

Table | Baseline Characteristics of Included Babies
Discharged From Inpatient Care Facilitiesin Two Districts
of Himachal Pradesh, 2018-19 (N=512)

Characterigtics Value
Maternal characteristics
Household members? 6.7 (2.6)
Annual householdincome, INR? 1.8Lakhs
(20,000, 3 Lakhs)
Maternal age, y2 26.1(4)
Maternal education status
Higher senior secondary or graduate 305(9.5)
Secondary or Senior secondary 136(0.7)
Primary or literate (can read or write) 63(12.3)
Illiterate 8(15)
Maternal antenatal illness 131(25.6)
Antenatal visits? 37(12
Neonatal characteristics
Mae 276(53.9)
Low birthweight (<2500 g) 169(33.0)
Preterm (<37 wk) 116 (22.7)
Birth order 1.6(0.7)
Birthinterval <24 mo? 72(14.1)
Facility birth 500(97.7)
Hospitalizationrelated characteristics®
Inborn admissions, (n=490) 358(73.1)
Indicationsfor hospitalization, (n=504) 11,2
Ageat admission, d(n=507)P 2(0,4)
Duration of hospital stay, d (n=506)P 3(0,6)

\Values in no. (%), @mean (SD) or Pmedian (IQR). “Denominator
varies for different variables based on data available from the facility
records.

quate weight gain in their infants. Around one-fourth
(26%) of the mothers reported that their infants had not
been visited by an ASHA post-discharge at home. Further,
66.4% of theinfantshad not beentakenfor follow-upvisits

Tablell Growth Parameters (for weight) of Small and/or Sick Babies From Birth to Assessment and Re-assessment

Growth BirthP Initial Assessment (1st homevisit) Reassessment (2nd home visit)
parameters Total Preterm® Term Total Preterm® Term Total Pretermt Term
(n=512) (n=116) (n=396) (n=512) (n=116) (n=396) (n=100) (n=22) (n=78)

Aged 37.4(2.1) 344(1.8) 38.3(11)
wk wk wk

Weight, kg? 26(0.6) 2.1(0.6) 2.8(0.4) 46(1.2)

Weightforage -1.0(-1.7 -0.5(-1.41 -1.1(-1.7 -1.3(-21

z-score? t0-0.3) t00.4) to-0.4) to-0.5)

AWeight, kg? - - - 20(1.2
t0 2.6)

AWeightforage - - - -0.3(-0.9

Z-score? to-0.4)

74.8(26.5) 72.5(27.9) 75.5(26.1)

116.7 (15.4) 116.5(16.9) 116.8(15.0)

37(13) 49(11) 5.65(0.95) 5.17(0.99) 5.78(0.90)
-14(-26 -12(-21  -110(-1.85 -0.65(-1.58 -1.20(-1.90
t0-04)  to-0.5) t0-0.23)  t00.05) t0-0.31)
1508 2014 1.33(0.82 1.52(0.95 1.20(0.71
t02.3) t02.6) t01.84) t02.13) to 1.68)
-0.7(-1.65 0.1(-0.8 0.16(-0.20 0.05(-0.37  0.22(-0.17
-0.1) -t0 0.45) t0 0.67) -t0 0.90) t0 0.60)

Data represented as mean (SD) or 2median (IQR). Ppost-conceptional age in weeks. “Weight z-scores estimated using corrected age for
preterm babies. Intergrowth and WHO standards used for z-score estimation. AWeight-for-age z-score is calculated.
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Fig. 1 Proportion of babies with growth faltering by gestation
and age at assessment.

tothe health facility by thefamily (Tablelll). Amongthe
infantswho reported having had visitsby ASHA (n=379),
infant weight had been in taken in 64.6%, breastfeeding
and weight-gain related counselling had been provided in
62.5% and 55.4% respectively, and 1.6% were counselled
for follow-up visitsto thefacility (Tablel11). Similar trends
were seen in babies with and without growth faltering
(weight measured in 61.6% and 66.3%, counselled for
breastfeedingin 57.1% and 65.4%, counselled for weight-
gain in 49.6% and 58.5%, and counselled for follow-up
visitsin 3.0% and 0.8%, respectively).

When assessed for mother’ s preparednessfor follow-
up careof their infantsat time of dischargefromthehealth
facility, 71.3% mothersreported that counselling had been
provided at thetime of discharge, but many atime mother
was not the primary recipient of the counselling. It was
reported that the counselling waslargely limited to breast-
feeding theinfant till six months.

Of the 193 ASHA ssinterviewed from thesamedistricts,
78.7% reported to have received information about
discharged babies through phone calls or visits made to
the family; however, 18.2% were unaware about babies
having received inpatient care. Unlikewhat wasreported
by mothers, 95.8% of theASHASsreported that theinfants
areweighed during home-visitsfor identification of small
babies (Table 111). The post-discharge visit by ASHAS
werelargely limited to updating M other-Child Protection
(MCP) card and informing about immunization.

DISCUSSION

The present study identified a high prevalence of early
growth faltering in newborn infants discharged from
newborn care units in the districts of Himachal Pradesh.
Follow-up homevisitsby ASHASsor at thefacility did not
lead to an early detection of growth faltering among these
babies with majority of mothers being unableto perceive
inadequate weight gain in their infant. During follow-up
visitsat home, whileASHA srecorded weight, they did not
provide any information to the mothers about theinfant’s
growth, nor werethey counselled about feeding or referral
toafacility in case growth failure was detected.

INDIAN PEDIATRICS
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Tablelll Infant Care Practices Post-dischar ge of Small and
Sick BabiesasReported by Mothersand ASHAS

Infant carepracticesasreported by themothersduring interview

(n=512)
Follow up visitsto thefacilitiesby caregiver/
mother 172(33.6)
Follow up visit by ASHAs at home 379(74.0)

Interval between dischargeand 1ASHAsvisita, d  3(1,7)
Information provided to mothersby ASHAs (n=379)

Breast feeding 237(62.5)
Weightgain 210(55.4)
Danger signidentification 29(7.7)
Facility follow-up 6(1.6)
Infant wt measured 245 (64.6)

No. of mothers provided infor mation during homefollow-up
visitsby ASHAs (n=193)

Exclusive breastfeeding 187(96.9)
Hand hygiene 172(89.1)
Keep baby warm 152 (78.8)
Immunization 140(72.5)
Cordcare 68(35.2)
Danger signidentification 40(20.7)
Complementary feeding 35(18.1)
Changeinweight 78(40.4)
Follow up care 13(6.7)

No. of infants monitored for weight gain during homefollow-up
visitsby ASHAs (n=193)

Weight taken and plotted on growth chart 61(31.6)
Only weight recorded 122(63.2)
Noweight recorded 10(5.2)

Data represented as no. (%) or 2median (IQR).

Previous studies for evaluating growth faltering
globally andin Indiareport varied estimates depending on
the cut-offs used, birth weight, gestation, and timing of
follow-up[7,8,10,13,16]. A previous study [9], involving
healthy term infants reported a high proportion of babies
with catch down growth (decreasein Z-score>0.67) during
the two-year follow-up period with highest (27%) at 3.5
months from birth, which is comparable to the current
study observations [9]. Likewise, growth faltering has
been documented in very low birth weight neonates till
oneyear of age (underweight, stunting, and wasting: 41%,
32%, and 27%) with Z-score of weight at 3 months
identified asasignificant risk factor for malnutrition at one
year [10]. Another group reported follow-up weight gain
and other key parameters among babies discharged from
SNCUsfor upto 6 weeks[17]. Thecurrent study isoneof
the first studies reporting growth faltering in these
vulnerable babies up to 4 months[17]. With variationsin
theanthropometric criteriaused, and lack of consensuson
the most appropriate standard for monitoring growth in
young infants, comparisons across studiesis challenging
[11,12]. To define growth faltering, we used WAZ score,
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WHAT ISALREADY KNOWN?

« Early growth faltering has been reported (around 20 to 60%) in India, although mostly in low birthweight
babies; limited studies assess the status of small and sick babies discharged from newborn care facilities
and the follow up care provided both at the facility and at home.

WHAT THIS STUDY ADDS?

* We observed growth faltering in a significant proportion of both term (30%) and preterm (52.6%) babies
discharged from Special Newborn Care Units (SNCUs) and Newborn Stabilization Units (NBSUs). The
potential gaps and opportunities in the follow up of these at-risk infants are highlighted.

which has been suggested asagood predictor of mortality
among young infants and operationally suitable for
community level assessment of at-risk infants[12,15].

A recent study [17] conducted acrossfour statesinIndia
reported majority (97%) of babiesdischarged from SNCUs
were followed up at the recommended time points up to 6
weeks after birth[17]. However, previous nationa surveys
indicated irregular home-based newborn care (HBNC)
servicesprovided by ASHAsacross severd statesincluding
follow-up of sick newborns discharged from inpatient
facilities[17,21,22]. Likewise, thequdity of servicesprovided
inthecommunity intermsof growth monitoring/nutritional
counselling have been sub-optimal, with inadequate
supportive supervison and overburdening of health
workershighlighted asmajor gaps[22-24]. Variaionsin self-
reported and field performance of ASHASs in providing
HBNC havea so beenreported previoudy [23]. Similar gaps
in follow-up care provided by ASHAS or through facility
visits were observed in the present study. One of the
challenges for follow-up visits to SNCUs identified in the
current study was the distance from these facilities, the
digtrict’shilly geographicd terrain, and minimally functional
NBSUscloser tohome.

Growth faltering not picked by ASHAsduring follow-
up visits, weight not recorded in a large proportion of
babies, limited number of mothers counselled, and limited
number of follow-up visitsmadeto thefacility reiteratethe
need for strengthening follow-up care post-discharge in
the community. Likewise, better preparedness of mothers/
caregivers at discharge can strengthen care-seeking and
newborn care practices at home. Global and national
studies have demonstrated the role of community health
workers in improving the child health programs and
strategic actions, which at different levels of care can
enableearly childhood thrive[24-26].

Towards planning and prioritizing intervention
strategies, variousindividual, household, and community
level risk factors have been explored; however, causesfor
early growth faltering remain inadequately understood
[27]. The present study attempted to explore some of the
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risk factors. Inability of mothers to perceive growth
faltering (as documented in the study) warrants for a
greater system strengthening or accountability through
adequate follow-up of babies by ASHAs at home and
linkagetofacilities.

The strength of this study is that the infant care
practices were triangulated by information provided by
mothers and ASHASs. The main study limitation was the
lack of standardization of birth weight measurement. The
study was aso not sufficiently powered to ascertain
associated risk factors.

To conclude, there are limited studies in India that
report growthfailurein early infancy among small and sick
babies discharged from SNCUs and NBSUs. The high
proportion of growth faltering in these infants reiterates
the need for growth monitoring of all at risk babies
discharged from inpatient hedth facilities and
strengthened HBNC in the community. Further research
can help explore growth patterns and associated factors
during early infancy inthisvulnerable population critica to
prevention of growth faltering.
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