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Introduction:

 Breastfeeding has many health benefits for both the 

mother and infant. Breast milk contains all the nutrients 

that infants need in the first six months of life. 

Breastfeeding protects against diarrhoea and common 

childhood illnesses such as pneumonia and may also 
[1]

have longer-term health benefits.  It is recommended 

that breastfeeding should be initiated within first one 
[1]hour after delivery.

 Caesarean or C-section rates in India have been 

rising, with reported overall prevalence of 21% at 

national level, which is higher than the World Health 
[2]Organization recommended level of 15%.  As per 

evidence from 58 low-to-middle income countries, 

Women who had caesarean deliveries were more likely 
[3]to have delayed initiation of breastfeeding.

 Caesarean births are known to delay Early Initiation 

of Breastfeeding (EIBF) due to various reasons which 

include, anaesthesia, pain, separation, hormonal 
[3–5]disturbance etc.  Primary studies in India have 

reported lower Early initiation of breastfeeding rates 
[3–5]

after Caesarean delivery.  NFHS-5 (2019-21) provides 

nationally representative data to assess early initiation of 

breastfeeding and its determinants across the country. 

This study explores the NFHS-5 dataset to assess rates of 

early initiation of breastfeeding at All-India level and its 

association with mode of delivery, in particular, 

Caesarean delivery.

Methods:

 A secondary data analysis was conducted using the 

NFHS-5 (2019–21) birth recode dataset. Women aged 

15–49 years with institutional births in the preceding two 
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Abstract:

 Introduction: Early initiation of breastfeeding (EIBF) is crucial for neonatal survival and wellbeing. Caesarean 

section (C-section) is known to delay EIBF due to reduced opportunity for mother-infant contact. Objective: To 

assess the association between C-section and Early initiation of breastfeeding (EIBF) in institutional deliveries in 

India. Methods: Secondary data analysis of NFHS-5 data (2019–21) was conducted. Statistical analysis was 

performed using R programming version 4.5.2. The exposure variable studied was type of delivery (Caesarean or 

Vaginal), main outcome was Early Initiation of Breastfeeding. Results: Early Initiation of Breastfeeding (EIBF) was 

observed in 47% of 127,969 institutional births and was found to be lower following C-section (aOR 0.51, 95% CI: 

0.48–0.54). Maternal education, birth weight, ANC visits, and urban residence positively correlated with EIBF. 

Conclusion: C-section was significantly associated with delay in Early Initiation of Breastfeeding. Active support 

and targeted intervention for mother-baby dyad could potentially increase EIBF rates.
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years were included in the analysis. The outcome 

measure studied was early initiation of breastfeeding 

(EIBF) within the first hour post-delivery. 

 The primary exposure studied was mode of delivery 

(Caesarean or Vaginal). The other covariates studied 

were Maternal age, education, parity, ANC visits, 

birthweight, wealth index, residence and facility type. 

The dataset was obtained from International Institute of 

Population Sciences, Mumbai. 

 Observations with values missing in either the 

outcome variable, exposure variable and covariates 

which were included in the regression analysis were 

excluded using a complete-case approach. Special codes 

used in the NFHS dataset to denote missing or 

implausible values were then recoded as missing prior to 

analysis. The final sample consisted of 127,969 

institutional births with complete information on all 

variables included in the study. (Figure 1)

 Statistical analysis was performed in using R 
[6]  

programming version 4.5.2. All analyses were 

conducted using appropriate sampling weights to 

account for the complex survey design of NFHS-5, 

including clustering, stratification, and unequal 

probability of selection. Rao-Scott corrected chi-square, 

design-based Kruskal–Wallis test, and survey-weighted 

multivariable logistic regression analysis were 

conducted. A survey-weighted multivariable logistic 

regression in the form: General Linear Model (early 

initiation of breastfeeding ~ c-section + facility type + c-

section*facility type + covariates, family = binomial) 

was used to adjust for confounders and calculate 

adjusted Odds Ratios. Adjusted Odds Ratios (aORs) 

with 95% confidence intervals were calculated. Effect 

modification was assessed by including an interaction 

term between mode of delivery and facility type in the 

survey-weighted multivariable logistic regression 

model. As NFHS is an anonymized and publicly 

available dataset, the study was exempted from review 

by Institutional Ethics Committee (GMCIEC/ 

2025/360).

Results:

 Data for a total of 1,27,969 women aged 15-49 years 

who had a live birth in the preceding two years and had 

complete data for all the variables under study was 

analysed. Out of the 1,27,969 live births, 101529 

(79.3%) were vaginal births, while 26440 (20.6%) 

delivered through C-section. Women who delivered 

through C-section had higher education, were in the 

higher wealth index quintile, had higher Antenatal 

(ANC) visits, and were more likely to be from urban 

areas. (Table 1)

Figure 1: Flow diagram for the final sample selection for the analysis
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Table 1: Characteristics of Institutional Births by Mode of Delivery (NFHS-5)

2
*n (%); Mean (SD), #Pearson's x : Rao & Scott adjustment; Design-based Kruskal Wallis test

#
Characteristic Vaginal   C-Section   p-value
  N = 101,529* N = 26,440*

Early initiation of breastfeeding 49,213 (50%) 11,479 (36%) <0.001
Mother’s age (years) 26.4 (4.9) 27.0 (4.8) <0.001
Education level   <0.001
 No education 22,547 (23%) 2,985 (9.3%) 
 Primary 13,176 (13%) 2,784 (8.7%) 
 Secondary 51,260 (52%) 18,228 (57%) 
 Higher 11,449 (12%) 8,151 (25%) 
Wealth index   <0.001
 Poorest 19,210 (20%) 1,842 (5.7%) 
 Poorer 21,743 (22%) 3,798 (12%) 
 Middle 21,252 (22%) 6,903 (21%) 
 Richer 19,777 (20%) 9,191 (29%) 
 Richest 16,449 (17%) 10,414 (32%) 
Place of residence   <0.001
 Urban 29,276 (30%) 15,103 (47%) 
 Rural 69,156 (70%) 17,045 (53%) 
ANC visits 5.1 (4.9) 6.9 (5.3) <0.001
Parity 2.16 (1.27) 1.69 (0.84) <0.001
Facility type   <0.001
 Private 25,687 (26%) 20,552 (64%) 
 Public 72,745 (74%) 11,595 (36%) 

Table 2: Adjusted Odds Ratios for Early Initiation of Breastfeeding

Abbreviations: CI = Confidence Interval, aOR = Adjusted Odds Ratio

Characteristic aOR 95% CI p-value

Mode of delivery   
 Vaginal — — 
 C-Section 0.51 0.48, 0.54 <0.001
Facility type   
 Private — — 
 Public 1.23 1.17, 1.29 <0.001
Education level   
 No education — — 
 Primary 1.14 1.08, 1.22 <0.001
 Secondary 1.38 1.31, 1.45 <0.001
 Higher 1.28 1.19, 1.38 <0.001
Wealth index   
 Poorest — — 
 Poorer 0.99 0.94, 1.04 0.7
 Middle 1.02 0.96, 1.08 0.5
 Richer 0.99 0.93, 1.06 0.8
 Richest 0.82 0.76, 0.88 <0.001
Place of residence   
 Urban — — 
 Rural 0.90 0.85, 0.95 <0.001
Mode of delivery * Facility type (interaction)   
 C-Section * Public Facility 1.10 1.00, 1.21 0.048
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 Early Initiation of Breastfeeding (EIBF) was 

observed in 47% of 127,969 institutional births. The 

proportion of Early Initiation of Breastfeeding (EIBF) 

was lower in the Caesarean group (36%) compared to the 

Vaginal delivery group (50%). This difference was 

statistically significant (p<0.001). Other factors which 

were significantly associated with early initiation of 

breastfeeding were, mothers age, mothers’ education, 

wealth index, place of residence, number of Antenatal 

visits, parity and facility type. (Table 1)

 Table 2 describes the adjusted Odds Ratios (aORs) 

obtained through multivariable logistic regression. 

Although we included the continuous variables like age, 

parity, birth weight and ANC visits in the model, we have 

not depicted them in the table as their interpretation is 

difficult. Women who had a C-section delivery were 0.51 

times less likely to initiate early breastfeeding compared 

to vaginal delivery. Early Initiation of Breastfeeding was 

1.23 times more likely in public health facility, 0.82 

times less likely in richest wealth index quintile. 

Statistically significant interaction was observed 

between mode of delivery and facility type (aOR 1.10; 

95% CI 1.00–1.21; p = 0.048), this indicates that the 

negative association between caesarean delivery and 

early initiation of breastfeeding was slightly weaker in 

public facilities than in private facilities.

 The effect of the primary exposure (C-section 

delivery) and other covariates on early initiation of 

breastfeeding is depicted in a forest plot (figure 2). C-

section, richest wealth index quintile, and rural residence 

appear to the left of the null value line (OR=1) indicating 

that these factors are negatively associated with early 

initiation of breastfeeding.

Discussion:

 The present secondary data analysis of a nationally 

representative large NFHS dataset confirms the negative 

association of C-section with early initiation of 

breastfeeding in India. This is consistent with several 
[3–5,7]primary studies in recent literature.  Reasons for 

delayed EIBF have been described in literature to 

include, anaesthesia, pain, separation, hormonal 
[3–5]

disturbance etc.  Public facility births showed higher 

rates of early breastfeeding. This probably indicates that 

national programme guidelines which promote early 

breastfeeding initiation are probably being followed 

more meticulously in public sector than in private sector. 

Figure 2: Forest plot depicting adjusted Odds Ratios for Early initiation of Breastfeeding

Breastfeeding Initiation in Caesarian DeliveryVaz FS et al 
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Promotion of breast milk substitutes etc. is more likely to 

occur in private facility than in a public facility.

 Maternal education, and higher number of  ANC 

visits were strong positive predictors of EIBF this has 

been corroborated by contemporary studies from 
[4,5] Gujarat and Odisha, which show similar trends. This 

association is plausible. Both higher maternal education 

and more ANC visits should naturally translate to higher 

a w a r e n e s s  o f  i m p o r t a n c e  o f  E I B F.  H i g h e r 

socioeconomic status was linked to both higher C-

section rates as well as delayed EIBF and is documented 
[4,5]by other studies in India.  Generally higher education 

which leads to higher health awareness should have led 

to higher rate of EIBF, however in our study and other 

studies in India higher socioeconomic status was 

associated with lower rate of EIBF. This finding may be 

related to higher number of Caesarean births in private 

facilities, where guidelines for EIBF may not be 

followed meticulously. Higher socioeconomic status 

may also increase access to breast milk substitutes which 

may promote delayed EIBF. The study of effect 

moderation indicated that effect of C-section in delaying 

EIBF was weaker in public than in private facility. This 

again can be possibly attributed to better adherence to 

guidelines in public sector and possible promotion of 

milk substitutes etc. in private facilities. 

 Alternatively, some studies have reported a 

dramatic improvement in EIBF rates through quality 
[8,9]

improvement interventions post C-section delivery.  

This indicates that focused and targeted intervention post 

C-section could lead to better EIBF rates. 

Limitation: 

 This study is based on secondary data analysis and 

is thus limited by quality, completeness and 

consistency of data.

Conclusions: 

 Caesarean section deliveries appear to significantly 

reduce the odds of early breastfeeding initiation in Indian 

institutional setting. Underlying factors like decreased 

mother-baby contact, pain, post-operative complications 

etc. could possibly be playing an underlying role. The 

underlying or indirect factors for this association need to 

be further studied and addressed to develop interventions 

to increase early initiation of breastfeeding rates.

Recommendation:

 Active support and targeted intervention for 

mother-baby dyad, post C-section could potentially 

increase EIBF rates. Key maternal factors identified in 

the study should be considered for developing these 

targeted interventions.

Declaration

Funding: Nil

Conflict of Interest: Nil

Use of AI: Quillbot software was used for grammar 

check only. Github copilot is integrated with R studio 

and R programming which assisted in code writing and 

debugging.

References:
1. World Health Organization. Early initiation of breastfeeding to 

promote exclusive breastfeeding [Internet]. Geneva: WHO; 2025 

[cited 2025 Nov 28]. Available from:  https://www.who.int/tools/ 

elena/interventions/early-breastfeeding

2. Pandey AK, Raushan MR, Gautam D, Neogi SB. Alarming Trends 

of Cesarean Section—Time to Rethink: Evidence From a Large-

Scale Cross-sectional Sample Survey in India. J Med Internet Res. 

2023 Feb 13;25:e41892. doi: 10.2196/41892 

3. Raihana S, Alam A, Chad N, Huda TM, Dibley MJ. Delayed 

Initiation of Breastfeeding and Role of Mode and Place of 

Childbirth: Evidence from Health Surveys in 58 Low- and Middle- 

Income Countries (2012-2017). Int J Environ Res Public Health. 

2021 Jun 2;18(11):5976. doi: 10.3390/ijerph18115976

4. Bhati R, Ekambaram G, Gaikwad M, Vara A, Mahalakshmi B, 

Sivasubramanian N. Breast feeding practices after normal vaginal 

and caesarean delivery in Gujarat, India. Bioinformation. 

2023;19(10):1029–34. doi: 10.6026/973206300191029 

5. Smita, Franz N, Coffey D. The association between cesarean birth 

and breastfeeding initiation in Odisha, India: A mother fixed effects 

analysis. PloS One. 2024;19(2):e0287796. doi: 10.1371/journal. 

pone.0287796 

6. R Core Team (2021). R: A language and environment for statistical 

computing. [Internet]. Vienna, Austria: R Foundation for Statistical 

Computing; Available from: https://www.R-project.org/

7. Goel M, Jaiswal C, Maheshwari H, Chaudhary G, Tripathi J. Impact 

of Delivery Mode on Breastfeeding Practices: A Prospective 

Cohort Study. Indian J Child Health. 2024;11(12):110–7. doi: 

10.32677/ijch.v11i12.4967

8. Stany D, Smitha MV, John J, Mohanty PK. Impact of a quality 

improvement program: Early initiation of breastfeeding after 

cesarean section in a tertiary care hospital, in Eastern India. Med J 

Armed Forces India. 2023 May 1;79(3):309–15. doi: 10.1016/ 

j.mjafi.2021.09.002

9. Dudeja S, Sikka P, Jain K, Suri V, Kumar P. Improving First-hour 

Breastfeeding Initiation Rate After Cesarean Deliveries: A Quality 

Improvement Study. Indian Pediatr. 2018 Sep 1;55(9):761–4. 

Healthline Journal Volume 17 Issue 1 (January-March 2026)


