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Abstract

This was a nurse-driven, hospital-based, prospective cohort study of data collected in 
19 hospitals in San Bernardino and Riverside counties by California Perinatal Services 
Network on all mothers (n = 21 842) who delivered a singleton infant (37-40 weeks gesta-
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ies and have shown their independent association with 
breastfeeding. Maternal sociodemographic character-
istics are predictive of a mother’s intention to breast-
feed.15 Maternal intrapartum analgesia/anesthesia readily 
transfers to the fetus via the placenta and has the poten-
tial to disturb the neonatal neurobehavioral transition 
to extra-uterine life.16 These medications cause disor-
ganized behavior in the newborn infant that can result 
in a delay in effective breastfeeding.17 Cesarean section 
delivery is a significant barrier to a mother’s initiation 
of breastfeeding within 30 to 60 minutes following 
birth.18 Early skin-to-skin contact is not a common prac-
tice after cesarean births.17

Outcome Variable

The outcome variable was the actual type and method 
of feeding the infant received during the maternity hos-
pital stay as entered by peripartum staff on the PSN 
data collection form. The various types of infant feed-
ing were exclusive breastfeeding, breast and formula 
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than 1 hour of early skin-to-skin mother infant contact 
during the first 3 hours post birth. Table 2 shows the 
differences between mothers who did and did not 
breastfeed exclusively during their maternity hospi-
talization. Mothers who breastfed exclusively were 
more likely to be Hispanic, to have a high school edu-
cation, to intend to breastfeed exclusively at baseline, 
to have delivered vaginally, to have used non–central 
nervous system analgesia or anesthesia, and to experi-
ence more than 1 hour of early skin-to-skin mother–
infant contact during the first 3 hours following birth, 
and they were less likely to smoke.

Table 3 indicates that maternal infant-feeding method 
intention, measured at entry to the maternity hospital 
stay, and the type of delivery (vaginal or cesarean) were 
significant confounders associated with early skin-to-
skin contact during the first 3 hours following birth. 
Maternal infant-feeding intention and type of delivery 
produced more than a 10% change in the odds ratio 
when added to the model that only included early skin-
to-skin contact as the independent variable. 

These confounders were added to a multivariable 
analysis to create a logistic regression model to assess 
the effect of early skin-to-skin contact after adjusting 
for maternal infant-feeding intention and type of deliv-
ery. The resulting model is shown in Figure 1. Figure 
2 shows the model after adjusting for all potential con-
founders found in Table 3, including hospital of birth. 
In both multivariate logistic regression analyses, we 
found that the ORs of the likelihood of exclusive 
breastfeeding continued to increase as the period of 
early skin-to-skin contact increased. The P value for 
trend test was statistically significant in both analyses 
(P < .001 and P < .001 respectively). Interaction terms 
between early skin-to-skin contact and other covari-
ates were not significant in either of the multivariable 
analyses in Figures 1 and 2. 

The analysis, which controlled for the 19 hospitals, 
explored whether the variation of the hospital imple-
mentation of early skin-to-skin contact contributed to 
the rates of exclusive breastfeeding during the mater-
nity hospital stay. We found that even when the dif-
ferences among the hospitals were controlled, early 
skin-to-skin contact was still strongly associated with 
exclusive breastfeeding in a dose–response manner as 
Figure 2 illustrates.

To summarize, we determined that the longer a 
mother experiences early skin-to-skin contact during 
the first 3 hours following birth, the more likely that 
she will breastfeed exclusively during her maternity 
hospitalization.

Table 3 � Univariate Logistic Regression Analysis for Confounder 
Assessment Dependent Variable—Exclusive 
Breastfeeding Yes/No

		  % Change 
	 OR	 in OR After 
Variables	 (95% CI)	 Adjustment

Early skin to skin (unadjusted)		
None (reference)	 —	 —
1-15 min	 1.548 (1.350, 1.776)	 NA
16-30 min	 1.835 (1.629, 2.066)	 NA
31-59 min	 2.562 (2.254, 2.911)	 NA
1-3 h	 2.957 (2.763, 3.165)	 NA

Early skin to skin + education		
None (reference)	 —	 —
1-15 min	 1.519 (1.323, 1.744)	   1.91
16-30 min	 1.772 (1.571, 1.997)	   3.56
31-59 min	 2.515 (2.210, 2.851)	   1.87
1-3 h	 2.996 (2.769, 3.176)	 –1.30

Early skin to skin + type	 	
    of deliverya

None (reference)	 —	 —
1-15 min	 1.379 (1.200, 1.585)	 12.26
16-30 min	 1.627 (1.441, 1.836)	 12.78
31-59 min	 2.213 (1.942, 2.521)	 15.77
1-3 h	 2.493 (2.320, 2.678)	 18.76

Early skin to skin +	 	
    intention at entrya

None (reference)	 —	 —
1-15 min	 1.559 (1.335, 1.821)	   0.71
16-30 min	 1.711 (1.496, 1.957)	   7.35
31-59 min	 2.303 (1.992, 2.663)	 11.25
1-3 h	 2.687 (2.490, 2.899)	 10.05

Early skin to skin + smoking		
None (reference)	 —	

  2.687 

(1d-557.533, 1.821)
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Figure 1. � Multivariable analysis showing the odds ratio for 
exclusive breastfeeding adjusted for maternal infant-
feeding method intention at entry to maternity hospital 
stay and type of delivery (vaginal or cesarean). Mothers 
experiencing no skin-to-skin mother–infant contact 
were the reference group.

Figure 2. � Multivariable analysis showing the odds ratio for 
exclusive breastfeeding adjusted for maternal infant-
feeding intention at entry to maternity stay, mode of 
delivery (vaginal or cesarean), age, race/ethnicity, pri-
mary language, education, smoking status, maternal 
intrapartum analgesia/anesthesia, and hospital of birth. 
Mothers experiencing no skin-to-skin mother–infant 
contact were the reference group.

Discussion
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and protocols, can strengthen maternal–infant bond-
ing and attachment and early exclusive breastfeeding 
behaviors. This is the ultimate goal, but in the interim 
we recommend the continuation and expansion of 
programs such as PSN’s early skin-to-skin mother–
infant contact, nurse-driven, hospital-based intervention 
for a minimum of 2 hours during the first 3 hours fol-
lowing birth. 
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