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Abstract
Background A slowing in the decline in neonatal mortality in India has hindered progress made in reducing 
overall child mortality. The persisting use of unsafe home deliveries and harmful neonatal care practices may 
contribute to this stagnation in neonatal mortality rates.
Methods A community-based cross-sectional study of mothers residing in rural Bangalore, India, who had 
given birth within 42 days of the day of home visit was done during 2013–2014. Trained health workers 
interviewed women who delivered at home about perinatal care practices. The questionnaire used was 
adapted from previous studies assessing perinatal care practices according to World Health Organization 
guidelines. Descriptive analyses of perinatal practices were reported as frequencies. The association of 
various factors with the outcomes clean cord care, thermal care and early initiation of breastfeeding were 
assessed using multivariate logistic regression analyses.
Results Of a total of 2230 deliveries, 945 (42.4%) took place in hospitals, while the remainder were at home 
(57.6%). Among home deliveries, only 30.6% were attended by a skilled worker; a safe-delivery kit was 
used in 40.6% and 47.1% of attendants had washed their hands before delivery. In most cases (94.6%), the 
umbilical cord was cut after delivery of the placenta and a non-sterile instrument was used in 26.6% of births. 
Harmful practices of applications on the cord stump (35.0%), bathing within 6 h (61.6%), pre-lacteal feeding 
(30.8%) and delayed initiation of breastfeeding (73.3%) were reported. Wrapping was usually delayed, and 
most (64.7%) neonates were wrapped between 10 min and 60 min after birth. Being Hindu was positively 
associated with good perinatal care practices, and attending antenatal care at least once was associated 
with clean cord care and early breastfeeding. Having a trained birth attendant at delivery was associated only 
with clean cord care. Having a medical doctor/nurse in attendance was associated with only early initiation of 
breastfeeding. Being a member of a scheduled caste/tribe was positively associated with clean cord care and 
thermal care.
Conclusion Appropriate and culturally acceptable behaviour-change communication strategies are needed 
to improve delivery and neonatal care practices in Bangalore.
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Background
Annually, 2.6 billion babies born worldwide die during the 
neonatal period,1 and nearly 98% of these deaths occur in low-
income countries while infants are being cared for by mothers, 
relatives or traditional birth attendants (TBAs).2 Important 
causes of neonatal deaths are infections (tetanus, sepsis/
pneumonia and diarrhoea) and complications arising from 
premature birth, birth injuries and birth asphyxia.3 Over the last 
decade, the infant mortality rate has declined steadily, owing 
to effective child-survival interventions.2 However, this rate of 
declining infant mortality has recently stagnated, owing to a very 
slow decline or static rate of neonatal mortality.4 This could be 
attributed to improper delivery and neonatal care practices that 
follow immediately after birth, particularly in home deliveries.5 

The World Health Organization (WHO) has outlined a set of 
practices called “essential newborn care”, to prevent neonatal 
morbidity and mortality. These include hygiene during delivery; 
keeping the neonate warm; early initiation and exclusive 
breastfeeding; care of the eyes; care during illness; and 
immunization and care of low-birth-weight neonates.6 Family 
members need to understand these childbirth and essential 
neonatal care practices, in order to seek appropriate and timely 
care during birth and the neonatal period.7

In India, the infant mortality rate is 40 per 1000 live births and 
neonatal mortality is about 29 per 1000 live births.3 The third 
National Family Health Survey, 2005/2006, reported that, in India, 
65.4% of all deliveries and 75.3% of deliveries in rural areas take 
place in a home setting.8 Several studies from south-Asian and 
African countries have reported that high-risk traditional neonatal 
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care practices during home deliveries persist in rural9–13 as well 
as urban areas.14–16 Estimation of the proportion of hospital 
deliveries and skilled birth attendance, and an understanding of 
traditional community and household neonatal care practices, 
are necessary for implementation of culturally sensitive and 
acceptable behaviour-change communication programmes aimed 
at changing practices.17 This report quantitatively describes the 
perinatal care practices in a rural area of India near Bangalore.

Methods
Study setting
This study was carried out in the field practice area covering 
three primary health-care centres (PHCs) affiliated to 
Bangalore Medical College and Research Institute (BMCRI), 
Karnataka, India. The three PHCS are located 25 km north 
west of Bangalore and the field practice area covered by these 
three PHCs has a total population of 88 000, the majority of 
whom are farmers, or semiskilled or unskilled labourers.

Study design
This was a community-based cross-sectional study of mothers 
giving birth at home who resided in the field practice area of 
BMCRI. Prospective recruitment of mothers was carried out 
by field auxiliary nurse midwives (ANMs) during routine home 
visiting between 1 January 2013 and 31 December 2014.

Study population
All women who resided in the field practice area of BMCRI 
and had given birth within 42 days of the date of the visit were 
included.

Ethics and informed consent
Before the start of the interview, all eligible women were given 
an explanation about the purpose of the interview and invited 
to participate. They were free to refuse participation or not 
answer any of the questions. Verbal consent was sought and 
confidentiality of information was assured. The study received 
ethical approval from the independent research ethics 
committee of BMCRI.

Questionnaire and interviewers
The questionnaire and conceptual framework were adapted 
from those of two studies carried out in Nepal.11,16 The 
questionnaire was developed in English and translated into 
Kannada. The translated questionnaire was pretested among 
20 mothers living outside the study area. The necessary 
modifications were made to the questionnaire after pretesting. 
The questionnaire contained sections on sociodemographic 
profile and the antenatal, intranatal, postnatal and neonatal 
periods. Six ANMs, two from each of the PHCs, were trained 
in administering the questionnaire and in interview techniques.

Data collection
All the women who resided in the field practice area and 
had given birth within 42 days of the date of their visit were 
included by the ANMs during routine home visits. The field 
ANMs identified all the births and collected information about 
neonatal care practices for home births only. For all deliveries 
identified by the ANMs, the questionnaire interviews covered 
the following aspects:

• the place of delivery, principal person who conducted the 
delivery and the use of a clean home-delivery kit;

• the type of instrument used to cut the umbilical cord and 
whether the instrument was sterilized;

• the type of material used to tie the umbilical cord and 
whether it was sterilized;

• whether substances (dressings) were applied to the cut end 
of the cord;

• the time of wrapping the baby in relation to delivery of the 
placenta, and the time after birth when the neonate was 
bathed;

• whether the neonate was given any pre-lacteal food or drink;
• the number of hours after birth that breastfeeding was 

initiated;
• whether the baby was taken to a health facility for a check-

up and whether BCG vaccine was given.

Variables
Clean cord care was defined as use of a clean instrument for 
cutting, a clean cord tie and no substance application to the 
cord. Thermal care was defined as drying or wrapping the baby 
before the delivery of the placenta and delaying the first bath 
for 1 or 2 days. Early initiation of breastfeeding was defined as 
initiating breastfeeding within 1 h of birth without giving pre-
lacteal feeds. Other factors considered in the analysis were 
age, religion, education, caste, asset score (as a proxy for 
income), antenatal care, parity and attendance at the birth. The 
asset score was calculated based on five pairs of household 
items possessed by the family. Each pair of items, if present, 
was given a score of one and if absent given a score of zero. 
The maximum score if all items were present was five and the 
minimum score if none were present was zero.

Data analysis
The data were analysed using SPSS (Statistical Package for 
Social Sciences) version 18.0.18 For all births identified over 
the 2 years studied (n = 2230), frequency distributions were 
calculated for each of the childbirth practices, such as place 
of birth and presence of a birth attendant. However, to better 
understand perinatal care practices during home births, the 
frequency distributions of safe delivery, hand washing by a 
birth attendant, instrument used to cut the cord, and dressing 
applied to the stump of the umbilical cord are presented for 
home deliveries only (n = 1285). In the sample of births that 
took place at home, clean cord care, thermal care and early 
breastfeeding were treated as binary outcome variables. 
Multivariate logistic regression, with clean cord care, correct 
thermal care and early breastfeeding as separate outcomes, 
was performed to determine their associations with risk 
factors such as religion, education, caste, asset score (as a 
proxy for income), antenatal care, parity and attendance at 
the birth. All the independent variables were entered into the 
regression models simultaneously (enter method). Odds ratios 
(ORs) and 95% confidence intervals (CIs) were obtained for 
factors related to care practices. All P values below 0.05 were 
considered statistically significant.

Results
During the 2-year study period, a total of 2292 singleton births 
and 15 twin births were identified; 63 stillbirths, 14 mothers 
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with whom interviews were either incomplete or interview was 
not possible, and the second baby in the case of twins, were 
excluded from analyses. A total of 945 deliveries took place in 
hospitals; the remaining 1285 deliveries were home deliveries 
and formed the final sample for the analyses. The total sample 
of 2230 births was analysed for sociodemographic profile (see 
Table 1) and the 1285 births that took place at home were 
analysed for place of birth and principal birth attendant and 
safe delivery and neonatal care practices (see Tables 2 to 5).

Sociodemographic profile of all participants
The background sociodemographic profile of all 2230 
participants is shown in Table 1. The median age of the 
mothers was 25 years (interquartile range [IQR]: 21–
28 years). Most mothers were in the age group 20–29 years 
(64.2%). However, 192 (8.6%) women did not know their 
exact age. The religion of the respondents was Hindu for 
1822 (81.7%) mothers, followed by Muslim for 314 (14.1%) 
mothers. A majority (1156, 51.8%) of the mothers belonged 
to a scheduled caste or tribe or other backward class. A total 
of 1189 (53.3%) mothers had not attended school beyond 
primary level, and a majority (1447, 64.9%) of the mothers 
owned some agricultural land.

Obstetric and antenatal-care histories of all participants
The median age at marriage for all 2230 participants was 
18 years (IQR: 18–20 years) and their age at first pregnancy 
was 19 years (IQR: 18–21 years). The median number of 

pregnancies was 2 (IQR: 1–4) and 1140 (51.1%) women were 
pregnant for the first time. The median number of antenatal 
visits was 4 (IQR: 2–6) and 589 (26.4%) mothers had had no 
antenatal check-up during their previous pregnancy (data not 
shown).

Place of delivery and delivery attendant
Only 945 (42.4%) deliveries took place in hospitals – 499 in 
private, 410 in government, and 36 in charitable hospitals. Most 
deliveries (1285, 57.6%) took place at home or in other places, 
such as a field. For the purposes of this study, these are all 

Table 1. Sociodemographic characteristics of study participants 

 Characteristic

All participants  
(n = 2230), 

number (%)

Participants who 
gave birth at 

home (n = 1285), 
number (%)

Age, years
<20 187 (8.4) 96 (7.5) 
20–29 1432 (64.2) 825 (64.2)
≥30 419 (18.8) 273 (21.2)
Don’t know 192 (8.6) 91 (7.1)

Religion
Hindu 1822 (81.7) 1050 (81.7)
Muslim 314 (14.1) 181 (14.1)
Christian 89 (4.0) 0 (0)
Other 5 (0.2) 54 (4.2)

Classification
Scheduled caste or tribe 515 (23.1) 344 (26.8)
Other backward class 641 (28.7) 347 (27.0)
General caste 752 (33.7) 482 (37.5)
All other castes 322 (14.4) 112 (8.7)

Schooling
Never went to school 297 (13.3) 171 (13.3)
Primary 891 (40.0) 514 (40.0)
Secondary 522 (23.4) 286 (22.3)
Higher secondary 473 (21.2) 289 (22.5)
Bachelor and above 47 (2.1) 25 (1.9)

Have agricultural land
Yes 1447 (64.9) 786 (61.2)
No 781 (35.0) 497 (38.7)
Don’t know 2 (0.1) 2 (0.2)

Table 2. Place of home delivery and principal birth attendant 
(n = 1285)
Circumstances of delivery Number (%)
Place of delivery

Husband’s home 569 (44.3)
Mother’s home 671 (52.2)
Field/farm 16 (1.2)
In transit to hospital 4 (0.3)
Other 25 (1.9)

Birth attendant 
Family member 306 (23.8)
TBA/ASHA 484 (37.7)
Auxiliary nurse midwife 322 (25.1)
Medical doctor 23 (1.8)
Nurse 48 (3.7)
Village doctor 33 (2.6)
Self/alone 40 (3.1)
Other 29 (2.3)

ASHA: accredited social health activist worker; TBA: traditional birth attendant.

Table 3. Cleanliness and hygiene practices during home 
deliveries (n = 1285 )
Cleanliness/hygiene practice Number (%)
Safe-delivery kit was used 522 (40.6)
Birth attendant washed his her hands 605 (47.1)

Instrument used to cut umbilical cord
New blade 943 (73.4)
Old blade 210 (16.3)
Scissor 19 (1.5)
Kitchen knife 5 (0.4)
Don’t know 46 (3.6)
Others (split bamboo, arrow, maize leaf etc.) 62 (4.8)

Dressing applied to the stump of umbilical corda

Nothing 835 (65.0)
Oil 292 (22.7)
Turmeric 121 (9.4)
Antiseptic 23 (1.8)
Animal dung 33 (2.6)
Ash or soot 27 (2.1)
Vermilion 4 (0.3)
Other (mud, talcum powder, cloth etc.) 31 (2.4)

Cloth used to wrap the neonate
New/washed cloth 965 (75.1)
Old/unwashed cloth 153 (11.9)
Don’t know  167 (13.0)

aPercentages may not add up to 100, since more than one dressing may have 
been applied.
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categorized as home births. The place of delivery and main 
birth attendant for these home births are shown in Table 2. The 
attendance at birth was classified as (i) skilled (doctors, nurses, 
ANMs); (ii) semiskilled (village health workers, outreach health 
workers, who do not receive formal training in delivery and 
neonatal care); (iii) TBAs (not technically trained in childbirth); 
and (iv) others (friends family members, neighbours). According 
to this classification, a skilled birth attendant (medical doctor, 
nurse, ANM) was present for 30.6% of deliveries.

Childbirth and neonatal care practices in home deliveries
Cleanliness and hygiene practices are shown in Table 3. Safe-
delivery kits, which contain a clean razor blade, a surface for 
cutting the cord, soap to wash hands, a plastic sheet and a 
clean cord tie, were used in only 522 (40.6%) of the home 
deliveries. The safe-delivery kit was mainly obtained from 
accredited social health activist workers (ASHAs), TBAs or 
ANMs. The birth attendant had washed his/her hands before 
attending the delivery in only 605 (47.1%) of the deliveries. 
Most attendants (73.4%) used a new blade, while others used 
potentially harmful instruments, such as an old blade (16.3%), 
scissors (1.5%) or a kitchen knife (0.4%), to cut the cord. Only 
191 (14.9%) mothers responded that the instrument used to 
cut the cord was sterilized by boiling in water (data not shown). 
After the cord was cut, 835 (65.0%) mothers did not apply 
anything to the stump of the cord. Oil (22.7%), turmeric (9.4%) 
and harmful substances such as animal dung, ash/soot, 
vermilion, etc. (7.4%) were also applied to a small number of 
cord stumps.

The practices related to the maintenance of warmth to 
prevent neonatal hypothermia are shown in Table 4. Most 
(86.1%) neonates were wiped within 1 h but wrapping 
immediately after birth was done for only 9.6%. The cloths 
used to wrap babies after birth were mostly new or washed 
(75.1%) (see Table 3). Wrapping was usually delayed, and 
most (64.7%) neonates were wrapped between 10 min and 
60 min after birth. A total of 61.6% of the neonates received 
a bath within 6 h after birth. The majority of neonates (83.0%) 
were placed on their mother’s skin within 4 h after birth.

The neonatal feeding practices are shown in Table 5. A total 
of 69.2% were breastfed. Initiation of breastfeeding within 1 h 
after birth was noted in 26.7% of neonates. However, within 
24 h, 79.8% of the mothers had initiated breastfeeding. The 
common pre-lacteal feeds given were animal’s milk (12.8%) 
and honey (8.5%). Other pre-lacteal feeds given were rice 
water (3.3%), sugar water (3.5%) and formula feeds (1.5%). 
Almost one third (30.8%) of the mothers had given something 
other than breast milk after birth.

Multivariate analysis of factors determining neonatal care 
practices
The results of the multivariate logistic regression of neonatal 
care practices during home delivery, namely clean cord care, 
thermal care and early initiation of breastfeeding, are shown 
in Table 6. Compared with other religions, being Hindu was 
positively associated with clean cord care (adjusted OR: 1.96, 
95% CI: 1.56–2.32), correct thermal care (adjusted OR: 2.26, 
95% CI: 1.80–2.83) and early initiation of breastfeeding 
(adjusted OR: 1.46, 95% CI: 1.22–1.76). Similarly, having made 
at least one antenatal care visit was positively associated with 
clean cord care (adjusted OR: 1.87, 95% CI: 1.61–2.18) and 

Table 4. Practices related to neonatal thermal care  (n = 1285 )
Thermal care practice Number (%)
Time after birth when the baby was wiped

Immediately (<10 min) 382 (29.7)
10–30 min 392 (30.5)
30–60 min 333 (25.9)
1–4 h 83 (6.5)
>4 h 28 (2.2)
Baby was not wiped 53 (4.1)
Don’t know 14 (1.1)

Time after birth when the baby was wrapped
Immediately (<10 min) 123 (9.6)
10–30 min 374 (29.1)
30–60 min 457 (35.6)
1–4 h 135 (10.5)
>4 h 40 (3.1)
Baby was not wrapped 141 (11.0)
Don’t know 15 (1.2)

Time after birth when the baby was bathed
Immediately (<10 min) 167 (13.0)
Within 6 h 625 (48.6)
7–24 h 279 (21.7)
>24 h 122 (9.5)
Baby was not bathed 77 (6.0)
Don’t know 15 (1.2)

Time after birth when the baby was placed on  
the mother’s skin

Immediately (<10 min) 43 (3.3)
10–30 min 108 (8.4)
30–60 min 474 (36.9)
1–4 h 442 (34.4)
>4 h 186 (14.5)
Baby was not placed on the mother’s skin 18 (1.4)
Don’t know 14 (1.1)

Table 5. Neonatal-feeding practices (n = 1285)
Neonatal-feeding practice Number (%)
First feed

Breast milk 889 (69.2)
Goat’s milk 147 (11.4)
Cow’s milk 18 (1.4)
Honey 109 (8.5)
Rice water 42 (3.3)
Sugar water 45 (3.5)
Formula feed 19 (1.5)
Others (buffalo’s milk, plain water etc.) 8 (0.6)
Don’t know 8 (0.6)

Time to initiation of breast feeding
Immediately (<10 min) 27 (2.1)
10–30 min 53 (4.1)
30–60 min 263 (20.5)
1–4 h 364 (28.3)
4–24 h 319 (24.8)
>24 h 235 (18.3)
Baby was never put to breast 4 (0.3)
Don’t know 20 (1.6)
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made at least one visit for antenatal care (adjusted OR: 1.29, 
95% CI: 1.10–1.52) and delivery attended by a medical doctor 
or a nurse (adjusted OR: 1.61, 95% CI: 1.20–2.18) were the 
significant determinants.

Discussion
This study describes the perinatal care practices during home 
deliveries in a rural community in Bangalore, India. A significant 
proportion of the deliveries took place at home, where the 
presence of a skilled attendant at birth was not common, 
and hygiene practices during delivery were unsatisfactory. 
Wrapping the neonate after birth was generally delayed and 
neonatal bathing was an almost universal practice. Initiation of 
breastfeeding was also usually delayed for more than an hour 
and pre-lacteal feeding was very common.

early initiation of breastfeeding (OR: 1.29, 95% CI: 1.10–1.52) 
but not with correct thermal care. Delivery attended by a 
TBA/ASHA was positively associated with clean cord care 
(adjusted OR: 1.72, 95% CI: 1.46–2.03) but not with correct 
thermal care or early initiation of breastfeeding. Deliveries 
attended by a medical doctor/nurse were positively associated 
with early initiation of breastfeeding (adjusted OR: 1.61, 
95% CI: 1.20–2.18) but not with correct clean cord or thermal 
care. On the other hand, not belonging to a scheduled caste or 
tribe was negatively associated with clean cord care (adjusted 
OR: 0.75, 95% CI: 0.60–0.94) and thermal care (adjusted 
OR: 0.50, 95% CI: 0.39–0.64), whereas home deliveries 
attended by a medical doctor/nurse were negatively associated 
with correct thermal care (OR: 0.55, 95% CI: 0.40–0.76). 
For early initiation of breastfeeding, belonging to the Hindu 
religion (adjusted OR: 1.46, 95% CI: 1.22–1.76), having 

Table 6. Factors associated with three neonatal care practices in home deliveries (n = 1285)

Variable n

Clean cord care Thermal care Early initiation of breastfeeding
Crude OR  
(95% CI)

Adjusted ORa 
(95% CI)

Crude OR  
(95% CI)

Adjusted ORa 
(95% CI)

Crude OR  
(95% CI)

Adjusted ORa 
(95% CI)

Mother’s 
education level

Never went to 
school

171 1.0 1.0 1.0

Primary 514 1.43 (0.73–1.85) 1.18 (0.84–1.66) 1.46 (0.89–1.96) 1.24 (0.87–1.79) 1.34 (0.87–1.86) 1.12 (0.81–1.53)
Secondary and 
above

600 0.87 (0.67–1.22) 0.92 (0.75–1.3) 1.24 (0.79–1.58) 1.08 (0.87–1.35) 1.23 (0.87–1.37) 1.03 (0.84–1.26)

Mother’s religion
Other 54 1.0 1.0 1.0
Hindu 1050 2.05 (1.69–2.83 1.96 (1.56–2.32) 2.58 (1.94–3.14) 2.26 (1.80–2.83) 1.46 (1.34–1.89) 1.46 (1.22–1.76)
Muslim 181 1.63 (0.94–2.24) 1.37 (0.92–2.03) 0.97 (0.76–1.69) 0.93 (0.65–1.47) 0.57 (0.43–1.13) 0.64 (0.39–1.04)

Mother belongs 
to a scheduled 
caste or tribe

Yes 344 1.0 1.0 1.0
No 941 0.81 (0.69–0.97) 0.75 (0.60–0.94) 0.47 (0.43–0.78) 0.50 (0.39–0.64) 0.89 (0.78–1.26) 0.87 (0.72–1.07)

Asset score
0 329 1.0 1.0 1.0
1 620 1.13 (0.82–1.34) 1.06 (0.88–1.27) 0.88 (0.71–1.14) 0.83 (0.67–1.02) 0.97 (0.83–1.21) 0.94 (0.78–1.12)
2–5 337 1.27 (0.97–1.53) 1.07 (0.86–1.33) 0.95 (0.69–1.34) 0.92 (0.72–1.17) 0.94 (0.79–1.18) 0.88 (0.71–1.09)

Sex of baby
Male 639 1.0 1.0 1.0
Female 646 1.34 (1.12–1.42) 1.15 (0.99–1.33) 0.94 (0.79–1.21) 0.90 (0.77–1.05) 1.16 (0.94–1.41) 1.06 (0.92–1.23)

Mother’s parity
1 330 1.0 1.0 1.0
2–4 656 1.64 (0.64–5.26) 1.57 (0.59–4.14) 1.43 (0.53–4.54) 1.35 (0.46–3.90) 0.52 (0.36–1.94) 0.66 (0.25–1.71)
≥5 299 1.85 (0.73–5.78) 1.73 (0.66–4.54) 1.57 (0.56–4.13) 1.38 (0.48–3.96) 0.73 (0.32–1.79) 0.61 (0.24–1.58)

Number of 
antenatal visits 

None 508 1.0 1.0 1.0
At least one visit 777 1.96 (1.86–2.54) 1.87 (1.61–2.18) 1.06 (0.87–1.23) 0.98 (0.83–1.16) 1.47 (1.34–1.98) 1.29 (1.10–1.52)

Birth attendant 
Others 730 1.0 1.0 1.0
TBA/ASHA 484 2.04 (1.67–2.76) 1.72 (1.46–2.03) 0.94 (0.76–1.15) 0.88 (0.74–1.04) 1.17 (0.97–1.37) 1.03 (0.88–1.20)
Medical doctor/
nurse 

71 1.43 (0.94–1.89) 1.12 (0.80–1.56) 0.43 (0.46–0.82) 0.55 (0.40–0.76) 1.92 (1.34–2.89) 1.61 (1.20–2.18)

ASHA: accredited social health activist worker; CI: confidence interval; OR: odds ratio; TBA: traditional birth attendant.
aAfter adjustment for all other variables listed.
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Place of delivery and birth attendance
The proportion of home deliveries in this study (57.6%) was 
close to the national average of 65.4%,8 but lower than that 
for Nepal and Bangladesh.10,11 Though the health facility 
is in close proximity to Bangalore city, it is surprising that 
almost two thirds of births were home deliveries. However, 
it can be argued that home deliveries are prevalent in urban 
areas as well.14–16 The cost of care in private hospitals, poor-
quality services or waiting periods in government hospitals 
may be the cause for persistence of home deliveries in this 
rural area.19 Skilled attendance for home deliveries has been 
prioritized, yet it was common for TBAs and unskilled persons 
to conduct deliveries.20 However, a meta-analysis has 
reported that training TBAs may bring about improvements in 
performance and perinatal mortality.21 Government outreach 
workers like ANMs and ASHAs trained in delivery care 
were present in a very small proportion of births, which is of 
concern for the functioning of primary health-care services 
in this area.22

Hygiene during delivery
WHO recommends “five cleans” to maintain hygiene during 
delivery. These are: clean surface, clean hands of attendant, 
clean cord, clean cord tie without dressing and clean and dry 
wrapping of the baby.6 To maintain these “cleans”, kits for 
safe home delivery are manufactured and distributed free of 
charge,23 but, discouragingly, in 60% of the deliveries no kit 
was used and only half of the birth attendants had washed 
their hands. These practices are reportedly better in Nepal.11,16 
Encouragingly, in nearly 70% of the home deliveries, a new 
blade was used to cut the umbilical cord and no dressing was 
applied to the stump of the cord. Practices like application of 
harmful substances (dressing) to the stump of the umbilical 
cord have been well described in earlier studies and were 
also prevalent in this study area.11,13,14,16 It is well known that 
application of substances like ghee (clarified butter) to the 
umbilical cord is a risk factor for neonatal tetanus.24 The present 
study found that, in addition to being Hindu and being from a 
scheduled caste or tribe, use of antenatal care services and 
delivery attendance by a TBA/ASHA were positively associated 
with clean cord care. A study from Uttar Pradesh has reported 
that home visits and antenatal counselling improved delivery 
care practices.9 The present results suggest that women who 
had at least one antenatal visit may have received counselling 
about the “cleans” during delivery and therefore practised 
clean cord care.

Thermal care
WHO has emphasized that thermal control of the neonate is an 
essential part of neonatal care,25 and bathing the neonate either 
immediately or within half an hour negatively affects thermal 
control.26 In the present study, bathing of the neonate seems to 
be a universal practice, since more than 90% of the neonates 
were bathed after birth, as in south Asian countries.9,11,13,16 
Religious or cultural beliefs may be responsible for such 
practices because it is thought that vernix is “dirty looking” 
and bathing is “ritual cleansing”.14 Neonates should be dried 
and wrapped immediately after birth. Wrapping was usually 
delayed, since just under 10% of neonates were wrapped 
immediately, which was similar to previous studies.11,13,14,16 
Being a Hindu was positively associated with thermal care, 

while not belonging to scheduled caste or tribe, and delivery 
attended by a medical doctor or nurse, were negatively 
associated with thermal care. This latter finding is consistent 
with other studies from India, which have suggested that 
health-care providers may not recognize the need for thermal 
care to prevent neonatal hypothermia.27

Neonatal feeding
The delayed initiation of feeding and pre-lacteal feeding is 
contrary to the findings from a rural population in Uttar Pradesh, 
where pre-lacteal feeding was a universal practice and 
breastfeeding was delayed for several days.9 Breastfeeding 
initiation rates (26.7% within an hour after birth) were very low 
compared to those reported in studies from Nepal, Pakistan 
and Bangladesh.11,14,28,29 Traditional practices of giving non-
breast-milk food, usually only once immediately after birth, are 
thought to be unnecessary and potentially harmful. In a study 
from rural Uttar Pradesh, early initiation of breastfeeding was 
positively associated with being Hindu, attendance for at least 
one antenatal visit and the presence of a skilled birth attendant.9

Policy implications
Though from a small area of rural India, the results from this 
study are important for safe-motherhood programmes, to 
either ensure the presence of skilled personnel during delivery 
or provide accessible and acceptable services, as at least one 
antenatal visit and skilled birth attendance were associated 
with clean cord care and early initiation of breastfeeding. It 
is important to continue the provision of community outreach 
services, satellite birthing facilities, and training of TBAs and 
ASHAs, to improve neonatal care.17,29 Culturally appropriate 
and sensitive strategies to change behaviour and practices are 
necessary to avoid the high-risk neonatal care practices that 
are prevalent in this rural population.

Limitations
This study had some limitations. Therefore, interpretation of the 
results needs caution. Nearly half the mothers were educated 
up to primary level only (4 years of schooling), which may have 
resulted in inaccurate reporting about delivery and neonatal 
care practices. An attempt was made to minimize recall bias by 
interviewing mothers within 42 days after birth but there could 
also have been some reporting bias from the mothers. Some 
questions about some reported risky neonatal care practices 
like oil massage, discarding colostrum, etc. were not asked. 
Many such practices are a result of traditional customs/beliefs 
and there was no opportunity to qualitatively explore such 
traditions during this study. Finally, the study was limited to 
a small area; hence, extrapolation of the results to the other 
populations of India is limited.

Conclusion
Harmful delivery and neonatal care practices are prevalent 
in this rural population and there is a need for interventions 
to encourage community members, family members, TBAs 
and ASHAs to change practices. Skilled birth attendance or 
utilization of health facilities for childbirth, as well as neonatal 
care practices, should be improved in this community. 
Improving maternity care facilities, the quality of maternity care 
and community health education would help to improve uptake 
of facility deliveries.
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