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Abstract
Background: The benefits of breastfeeding have been established in infancy and beyond. Lactogenesis I which
is defined as onset of copious milk production after birth typically occurs within 72 hours postpartum and is a
critical factor in initiating and establishment of successful breastfeeding. If this stage occurs beyond 72 hours
after childbirth it is termed as delayed onset of lactation (DOL). DOL is found to be associated with reduced
milk supply, shortened breastfeeding duration, problematic weight loss in newborns, early cessation of
breastfeeding and thereby negatively influencing the rate of exclusive breastfeeding. A thorough understanding
of prevalence of DOL in the mother and the factors influencing it helps in anticipating difficulties in advance
and to provide enhanced support to breastfeeding mothers in this critical period.
Objectives:
e To study the prevalence of delayed onset of lactogenesis I1.
e To study the factors influencing the onset of lactogenesis II and the risk factors for delayed onset of
lactation.
Methods: A cross-sectional study involving 107 mother-infant dyads was conducted to assess onset of
Lactogenesis II in relation to maternal age, education, BMI, parity, mode of delivery, and breastfeeding
practices, among other factors. Statistical significance was evaluated using p-values (significance set at p<0.05).
Results: The overall prevalence of delayed onset of Lactogenesis II was 26.2%. No statistically significant
associations were found between Lactogenesis Il and maternal age, education, socioeconomic status, infant
gender, comorbidities, gestational age, birth weight, or most breastfeeding practices. However, significant
associations were observed for maternal BMI (p=0.001), parity (p=0.045), and mode of delivery (p=0.021).
Vaginal delivery and multiparity were positively correlated with the early onset of Lactogenesis II, whereas
higher BMI had increased incidence of DOL. Lesser number of feeds in the first 2 days of postpartum was
associated with significant delay in onset of lactogenesis II (p=0.014 on day 1 and p=0.008 on day 2) Newborns
of mothers with DOL had significant weight loss on day 4 of life (p=0.001).
Conclusion: Our findings demonstrated that, while most demographic and clinical variables showed no
significant effect, maternal BMI, parity, and mode of delivery were significant predictors of Lactogenesis II.
These findings highlight the importance of considering maternal physiology and obstetric history in postnatal
lactation support strategies.
Keywords: Lactogenesis II; Exclusive breastfeeding; DOL; Maternal BMI; Parity; Mode of delivery;
Breastfeeding initiation; Infant weight loss; Cesarean section; Breastfeeding patterns; Neonatal outcomes.
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Introduction

Breast milk serves as the natural and ideal first life. Lactation refers to the biological process
food for infants, supplying all the essential energy through which milk is produced and secreted from
and nutrients required during the initial months of the mammary glands following childbirth—a
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practice commonly known as breastfeeding or
nursing [1,2].

Breastfeeding is universally acknowledged for its
exceptional health benefits for both mothers and
infants. For mothers, it significantly reduces the
risk of developing breast cancer, ovarian cancer,
and type 2 diabetes. For infants, breastfeeding is
crucial in supporting immune system regulation
and tissue development. It offers a comprehensive
supply of essential nutrients required for optimal
growth, while also delivering biologically active
components such as immune cells, probiotics,
triglycerides, oligosaccharides, and other immune-
enhancing factors [3,4].

Lactogenesis I typically begins around the 16th
week of gestation. During this phase, the epithelial
cells within the mammary acini undergo
differentiation into secretory cells that begin to
produce colostrum—a nutrient-rich,
immunoglobulin-dense fluid. Following childbirth
and the complete expulsion of the placenta,
progesterone levels rapidly decline, lifting the
inhibition on prolactin and initiating lactogenesis II
[5,6]. This second phase of lactation, marked by a
substantial increase in milk production, generally
occurs within 48 to 72 hours postpartum and is
commonly experienced by mothers as breast
fullness or engorgement [7,8]. The timely onset of
lactogenesis II fosters confidence in breastfeeding
and reduces the likelihood of early formula
supplementation. However, the transition relies
heavily on physiological changes in the mammary
epithelial cells, which can be delayed or disrupted
by factors such as preterm birth or cesarean
delivery. When lactogenesis II begins 72 hours or
more after birth, it is considered to be delayed
[7,9]. A notable delay in the onset of lactogenesis 11
can negatively affect successful lactation outcomes.
Several risk factors have been associated with
delayed or failed lactogenesis II, including being a
first-time mother (primiparity), maternal obesity,
and certain medical conditions such as gestational
diabetes mellitus, pregnancy-induced hypertension,
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experience, unplanned cesarean sections, a delay in
initiating the first breastfeeding session, low
frequency of breastfeeding during the immediate
postnatal period, and a history of breast surgery or
trauma [2,10,11]. Thus, this study was planned to
investigate the factors influencing the onset of
Lactogenesis II after childbirth.

Objective of the Study

The study was conducted to study the prevalence of
delayed onset of lactogenesis II, to study the factors
influencing the onset of lactogenesis II and to
understand the risk factors for delayed lactogenesis.

Methodology

We conducted a cross sectional study for a period
of 3 months from march 2025 to may 2025, where
we enrolled healthy mothers and term newborns
breastfeeding in postnatal ward at Oxford Medical
College and Hospital.

Informed consent of participating individuals was
obtained. Our study included 107 mother-infant
dyads and was conducted to assess Lactogenesis II
in relation to maternal age, education, BMI, parity,
mode of delivery, and breastfeeding practices,
among other factors.

The exclusion criteria for the study included
newborns requiring NICU admission, mothers with
a history of breast surgery, mothers on medications
known to affect lactation, those experiencing post-
delivery complications, multiple births and preterm
deliveries

The data was collected and compiled in MS Excel.
Descriptive statistics has been used to present the
data. To analyse the data SPSS (Version 26.0) was
used. Significance level was fixed as 5% (a =
0.05). Qualitative variables are expressed as
frequency and percentages and Quantitative
variables are expressed as Mean and Standard
Deviation. To compare the proportion between
variables, chi-square test was used.

and hypothyroidism. Additional contributing Results
factors may include a stressful labor and delivery
Table 1:
Variables Lactogenesis II, n (%) p-value
Normal Delayed
N=79 (73.8%) N=28 (26.2%)
| Antenatal Factors
A) Age group of Mother
<20 years 5(83.3%) 1 (16.7%) 0.924
20-30 years 64 (73.6%) 23 (26.4%)
>30 years 10 (71.4%) 4 (28.6%)
B) Educational status of mother
[lliterate 2 (66.7%) 1 (33.3%)
Primary 5(83.3%) 1 (16.7%) 0.763
Middle School 14 (87.5%) 2 (12.5%)
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High School 37 (67.3%) 18 (32.7%)

Diploma 6 (75.0%) 2 (25.0%)

Graduate 14 (77.8%) 4 (22.2%)

Postgraduate 1 (100.0%) 0 (0.0%)

C) Socioeconomic Status

Upper 1 (50.0%) 1 (50.0%) 0.890
Upper Middle 9 (75.0%) 3 (25.0%)

Lower Middle 36 (72.0%) 14 (28.0%)

Upper Lower 26 (74.3%) 9 (25.7%)

Lower 7 (87.5%) 1 (12.5%)

D) Parity

Primipara 34 (70.8%) 14 (29.2%) 0.045
Multipara 45 (76.3%) 14 (23.7%)

E) BMI

Underweight 19(95%) 1 (5%) 0.001
Normal 44(83%) 9(16.9%)

Overweight 11(55%) 9(45%)

Obesity 5(35.7 %) 9(64.2%)

F) Breastfeeding Counselling during antenatal period

Yes 3 (60.0%) 2 (40.0%) 0.604
No 76 (74.5%) 26 (25.5%)

G) Comorbidities

Yes 12 (75.0%) 4 (25.0%) 0.908
No 67 (73.6%) 24 (26.4%)

H) Gestational Weight Gain

GWG | 12.09 +3.46 | 12.36 +3.89 | 0.733
I1. Natal Factors

A) Gestational Age At Birth

3742 weeks 78 (73.6%) 28 (26.4%) 1.000
>42 weeks 1 (100.0%) 0 (0.0%)

B) Mode of Delivery

Normal Vaginal Delivery 56 (90.2%) 6 (9.6%) 0.021
Assisted Vaginal Delivery 4 (80.0%) 1 (20.0%)

Elective LSCS 12 (48.0%) 13 (52.0%)

Emergency LSCS 7 (46.6%) 8 (53.3%)

C) Gender of baby

Male 47 (78.3%) 13 (21.7%) 0.459
Female 32 (68.1%) 15 (31.9%)

D) Birth Weight

<2.5kg 10 (71.4%) 4 (28.6%) 0.826
2.5-4.0kg 69 (74.2%) 24 (25.8%)

E) Weight for Gestational Age Classification

SGA 23 (74.2%) 8 (25.8%) 0.666
AGA 54 (75.0%) 18 (25.0%)

LGA 2 (50.0%) 2 (50.0%)

F) Initiation of Breastfeeding

<30 minutes 54 (79.4%) 14 (20.6%) 0.235
30 minutes—1 hour 19 (63.3%) 11 (36.7%)

1-2 hours 6 (66.7%) 3 (33.3%)

G) Feeding of Colostrum

Yes 75 (73.5%) 27 (26.5%) 0.834
No 4 (75.0%) 1 (25.0%)

I11. Postnatal Factors

A) Pattern of Breastfeeding

On Demand 27 (77.1%) 8 (22.9%)

Timed Feeds 52 (72.2%) 20 (27.8%) 0.646
Menon et al. International Journal of Current Pharmaceutical Review and Research
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B) Problems Associated with Breast Feeding

Breastfeeding Issues present 17 (80.9%) 4 (19.04%) 0.248
No Problems 62 (72.1%) 24 (27.9%)
C) Stool Color on Day 4
Transitional 63 (72.4%) 24 (27.6%) 0.582
Normal 16 (80.0%) 4 (20.0%)
D) Avg. Number of Feeds on Day 1

[9.2+2.1 [ 65+25 | 0.014
E) Avg. Number of Feeds on Day 2

[ 12.1£ 1.7 [9.8+1.9 | 0.008
F) Urine Voids on Day 4

| 5.37+1.69 | 4.68 +1.63 | 0.064
G) Stool Voids on Day 4

| 3.37+2.19 [ 2.68+1.16 | 0.115
H) Weight Loss on Day 4 (WL)

| 4.67+3.33 [ 7.47+3.63 | 0.001

A total of 107 healthy mothers and term newborns
were studied. Majority of the mothers were in the
age group between 20 - 30 years. Among the
mothers studied, 26.2% of mothers experienced
delayed onset of lactogenesis.  Maternal age
(p=0.924),  educational (p= 0.763) and
socioeconomic status (p=0.890) did not have an
impact on onset of lactation. Among antenatal
factors, higher BMI (p= 0.001) and primiparity
(p=0.045) were associated with delayed onset of
lactogenesis. Antenatal counselling regarding
breastfeeding (p=0.604), presence of maternal co
morbidities (p=0.908) did not influence the time of
onset of lactation.

Mothers who delivered by LSCS (p= 0.021) and
mothers of babies who received fewer feeds on day
1 (p = 0.014) and day 2 (p = 0.008) of life also
experienced delayed onset of lactation. Babies of
mothers who had delayed onset of lactation had
excess weight loss on D4 of life (p = 0.001)
compared to mothers of babies with early onset of
lactation

Discussion

In our study, among 107 participants, most of the
women (73.8%) experienced lactogenesis Il within
72 hours of birth, whereas 26.2% had a delayed or
absent lactogenesis II, similarly, Mohammed et al.
[12] reported a incidence at 30.5% and in the
Salahudeen et al. [11] study, 25% of mothers
experienced delayed lactogenesis II, with a mean
onset time of 66.95 hours. In a meta - analysis
study done by Peng et al [13], overall incidence of
delayed onset of lactogenesis was 30%. Among
mothers of male infants, 78.3% showed early signs
of Lactogenesis II, compared to 68.1% of female
infants. However, with a p-value of 0.459, this
difference was not statistically significant in our
study.

Menon et al.

In the present study, we examined the relationship
between maternal age and the onset of
Lactogenesis II. Mothers younger than 20 years had
the highest prevalence of early lactogenesis
(83.3%), followed by those aged 20-30 years
(73.6%) and over 30 years (71.4%). Despite these
differences, the p-value of 0.924 indicated no
significant association. Similarly, Peng et al [13]
and Salahudeen et al. [11] reported no statistically
significant relationship between maternal age and
delayed lactogenesis.

In our study, the educational level of the mother did
not significantly affect the occurrence of
Lactogenesis II (p = 0.763) similar to meta-analysis
done by Peng et al.

In our study, higher maternal BMI was associated
with delayed onset of lactogenesis with obese
mothers showing the highest rate followed by
overweight mothers. Similar to our study,
Salahudeen et al. [11] study showed a statistically
significant association (p = 0.09), where delayed
onset was slightly more common in those with BMI
>24 with 7% obese in their study. Peng et al [13]
also revealed pre pregnancy BMI > 25kg/m?2 is also
a risk factor for delayed onset of lactogenesis.
Higher BMI and obesity before pregnancy are
strongly associated with delayed lactogenesis.
Obesity induces hormonal dysregulation (elevated
leptin, slower estrogen clearance, reduced prolactin
response), chronic inflammation of mammary
tissue, and circadian disruptions that impair timely
milk production [15,16,17]. Research has indicated
that women who are overweight or obese before
pregnancy exhibit a reduced response to prolactin
stimulated by sucking [15]. Animal studies have
suggested that obesity might hinder lactation
performance by causing prolactin resistance [16].
Obesity is a significant risk factor for insulin
resistance and impaired insulin secretion; insulin is
now believed to have a direct role in lactation,

International Journal of Current Pharmaceutical Review and Research

2307




International Journal of Current Pharmaceutical Review and Research

including secretory differentiation, secretory
activation, and mature milk production [17].

In the present study, parity showed a significant
association with Lactogenesis II (p = 0.045).
Multiparous mothers had a higher incidence of
early lactogenesis (76.3%) compared to
primiparous mothers (70.8%), whereas delayed
lactogenesis were observed in 29.2% of primiparas
vs. 23.7% in multiparas in our study and similarly,
Mohammed et al. [12] reported delayed onset in
37.7% of primiparas vs. 19.3% in multiparas (p <
0.01), suggesting that previous childbirth
experience may favor earlier lactogenesis.
However, in Salahudeen et al. [11] study, although
primiparas had a higher prevalence of delay (16%)
compared to multiparas (9%), this was not
statistically  significant. First-time mothers
(primiparous) may experience DOL more
frequently than multiparous women, possibly due
to less efficient mammary tissue priming or less
effective suckling stimulation [18].

In our study, receiving breastfeeding counselling
did not significantly impact the onset of
Lactogenesis II (p = 0.604). Interestingly, 74.5% of
mothers who did not receive counselling exhibited
early Lactogenesis II, compared to 60% of those
who did. However, due to the very small
counselling group (n = 5), the result lacks statistical
power. Professional guidance and maternal
education on effective breastfeeding techniques are
consistently linked to earlier onset and sustaining
of lactogenesis [19]. According to Peng et al [13],
receiving breastfeeding guidance was a protective
factor against DOL.

In the current study, maternal comorbidities were
not significantly associated with Lactogenesis II (p
= 0.908) probably due to less sample size. The
prevalence was nearly the same between mothers
with comorbidities (75%) and those without
(73.6%). At the same time, in Salahudeen et al.
(11) study, hemoglobin <12 g/dL was significantly
associated with delayed lactogenesis (p = 0.01),
pregnancy induced hypertension (PIH), gestational
diabetes mellitus (GDM), and hypothyroidism were
all significantly associated with delay (all p <0.01).
Gestational diabetes mellitus [20] and hypertension
[21] are metabolic disorders which are linked with
DOL, implicating underlying hormonal and
vascular changes that may impair mammary gland
function. Poorly regulated thyroid function during
pregnancy showed an association with delayed
lactogenesis 1I, highlighting the importance of
overall endocrine health [22].

Study by Peng et al [13] showed gestational
diabetes mellitus (GDM), hypertensive disorders of
pregnancy (HDP), and thyroid diseases during
pregnancy are linked to delayed onset of lactation
(DOL). This agrees with DeBortoli et al.'s
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systematic review [25], which also highlighted
GDM as a risk factor for DOL. The possible reason
could be due to insulin resistance and/or issues with
beta cell insulin release that lead to GDM, with
insulin resistance being the main cause [26]. This
resistance might also affect the process of lactation
[27]. The balance between insulin and glucose,
along with levels of a hormone called adiponectin,
might play a role in initiation of lactation [28] [48]
[49] [50].

Because obesity is associated with insulin
resistance, GDM, obesity, and insulin resistance
might all be connected to DOL in some way [29].
Hypertensive disorders of pregnancy can affect
both when and how long breastfeeding lasts [30],
and treatments like diuretics might lower milk
production [31]. HDP could also cause problems
with the placenta and reduce the amount of
prolactin, a hormone that helps with lactation [32].
Pre-eclampsia might lead to issues with blood
vessel function, causing low levels of albumin in
the blood [33], and low albumin levels could
indicate poor nutrition, which may contribute to
DOLJ[34]. Animal  studies show that
hypothyroidism can stop the breast from making
and releasing milk properly, leading to lactation
problems in women with thyroid issues during
pregnancy [35]. On the other hand,
hyperthyroidism might interfere with the release of
oxytocin, which is needed for milk let-down,
leading to milk buildup, damage to milk-producing
cells, and lactation issues [36].

In the present study, mode of delivery significantly
influenced Lactogenesis II (p = 0.021). Mothers
who had normal vaginal deliveries had the highest
prevalence (90.2%), followed by assisted vaginal
deliveries (80%), elective cesarean sections (48%)
and emergency cesarean sections (46.6%). Similar
to our study, in the Mohammed et al. [12] study,
48.7% of cesarean deliveries had delayed
lactogenesis vs. 28.3% in vaginal deliveries (p <
0.01) and in Salahudeen et al. [11] study, normal
delivery had lower delay (6.5%) compared to
cesarean (18.5%) (p = 0.002). Vaginal delivery is
generally associated with a more rapid onset of
lactogenesis compared to cesarean section. This
difference is attributed to several factors, including
hormonal changes, maternal stress, and the timing
of the first breastfeeding session. Women who
undergo cesarean sections may experience a delay
in the onset of lactogenesis due to factors such as
postoperative pain, reduced mobility, and delayed
skin-to-skin ~ contact ~ with  the  newborn.
Additionally, the stress response associated with
surgical delivery can interfere with the hormonal
cascade necessary for milk production. However, it
is important to note that with proper support and
early initiation of breastfeeding, women who have
cesarean deliveries can still successfully establish

International Journal of Current Pharmaceutical Review and Research

2308



International Journal of Current Pharmaceutical Review and Research

lactation [23,24]. Peng et al [13] showed that
caesarean delivery and unscheduled caesarean
delivery were also risk factors for DOL.

In our study, birth weight showed no significant
association with Lactogenesis II (p = 0.826).
Infants weighing between 2.5—4.0 kg had a slightly
higher incidence of early lactogenesis (74.2%)
compared to those under 2.5 kg (71.4%), whereas
Salahudeen et al. [11] study observed that lower
birth weight (<2.5 kg) was significantly associated
with delayed lactogenesis (13 out of 27 LBW
infants experienced delay). In the current study, no
significant difference was observed in the onset of
Lactogenesis II based on weight-for-gestational-age
classification (p = 0.666). Both SGA (74.2%) and
AGA (75%) infants showed similar rates, while
LGA infants had a lower prevalence (50%).
According to Peng et al [13] birth weight < 2.5KG
and > 4 kg were also risk factors for DOL.

In the present study, timing of initiation of
breastfeeding was not significantly associated with
Lactogenesis II (p = 0.235). However, Mohammed
et al. [12] found a direct, statistically significant
correlation (p < 0.001) between delayed initiation
and delayed lactogenesis. In our study, feeding
colostrum did not significantly influence
Lactogenesis II (p = 0.834). Mothers who fed
colostrum showed a prevalence of 73.5%, nearly
identical to the overall rate. In the current study, the
pattern of breastfeeding (on-demand vs timed) did
not significantly impact Lactogenesis II (p =
0.646). Slightly more mothers practicing on-
demand feeding (77.1%) had Lactogenesis II
compared to those using timed feeds (72.2%).
Early initiation of breastfeeding within the first
hour after birth stimulates hormone production and
promotes milk production. Frequent feeding every
2-3 hours helps establish milk supply and triggers
the let-down reflex.

In our study, breastfeeding problems were not
significantly associated with onset of Lactogenesis
I (p = 0.248). However, all mothers with issues
such as wrong technique or other breast-related
concerns exhibited early Lactogenesis II by proper
and timely counselling, constant and adequate
support, while those with sore or retracted nipples
showed lower rates on onset. Most mothers with no
breastfeeding issues had a prevalence of 72.1%. In
concordance to our study findings, in the study by
Mohammed et al. [12], several risk factors were
identified as contributors to delayed Lactogenesis
II. The most prevalent among these was incorrect
breastfeeding technique, observed in 32.7% of the
delayed cases, followed closely by cesarean
delivery at 29.5%. Other contributing factors
included the use of pacifiers (9.8%), inverted
nipples (8.1%), supplemental feeding (8.1%), and
prelacteal feeds (6.5%).

Menon et al.
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In our study, analysis of continuous variables
showed significant differences. Babies of Mothers
with delayed Lactogenesis II had fewer average
feeds on Day 1 (6.5 vs. 9.2, p = 0.014) and Day 2
(9.8 vs. 12.1, p = 0.008), and significantly more
infant weight loss on Day 4 (4.67% vs. 7.47%, p =
0.001).

Similar to our study, in the study conducted by
Mohammed et al. [12], neonatal weight loss and
output parameters emerged as significant clinical
indicators of delayed Lactogenesis II. By Day 4,
infants in the delayed lactogenesis group
experienced a mean weight loss of 9.3%,
significantly higher than the 5.4% observed in the
early lactation group (p = 0.001). Additionally, the
mean number of urine voids was markedly lower in
the delayed group (2.6) compared to the early
group (5.7), though there was no statistical
significance. Similarly, the average number of
stools passed by Day 4 was 2.6 in the delayed
group versus 4.4 in the early group. In another
study by Salahudeen et al. [11], weight loss (day 4)
were observed in 9.3% (delayed) vs. 5.4% (early)
with a statistical significance (p < 0.001). These
findings underscore the value of monitoring infant
weight and elimination patterns as accessible, non-
invasive indicators of adequate milk transfer and
timely onset of lactogenesis.

The World Health Organization recommends that
all pregnant women and those with newborns get
guidance on breastfeeding to improve their skills,
confidence, and ability to breastfeed [42]. A review
by McFadden et al. [43] also showed that
breastfeeding support helps improve breastfeeding
outcomes. From our study we concluded that
getting support with breastfeeding can help protect
against DOL. Our research shows that how often a
mother breastfeeds is important for preventing
DOL. When a baby suckles, it helps the pituitary
gland release oxytocin, which helps the uterus
return to its normal size [44]. Also, breastfeeding
often and making sure the breasts are emptied well
can help increase milk supply [45,46]. These
findings suggest that when a mother is separated
from her baby and the baby can't suck, it's
important to start expressing breast milk manually
or using a pump. This can help stimulate the nipple
and promote oxytocin release [46], reducing the
chance of DOL.

Breastfeeding counseling plays a crucial role in
supporting mothers and promoting the health of
both infants and mothers. Counseling can educate
mothers on the advantages, such as enhanced
immunity for the baby, reduced risks of certain
diseases, and emotional bonding. Many mothers
face difficulties when starting to breastfeed, such as
pain, engorgement, or concerns about milk supply.
Counseling helps address these challenges, offering
practical solutions and reassurance. It also provides
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evidence-based information, allowing mothers to
make informed choices about breastfeeding.

This includes understanding how breastfeeding can
be integrated into their lifestyles. The emotional
and psychological aspects of breastfeeding can be
significant. Counseling offers support and
encouragement, helping mothers navigate their
feelings and  anxieties  associated  with
breastfeeding. Many new mothers feel uncertain
about their breastfeeding abilities. Personalized
counseling can boost their confidence, helping
them trust their bodies and instincts. Effective
breastfeeding counseling takes into account cultural
beliefs and practices. It ensures that the advice
given aligns with the values and traditions of the
mother’s community. Establishing a successful
breastfeeding relationship can encourage a positive
outlook on infant nutrition and health that lasts
beyond the breastfeeding period, promoting overall
well-being.

Conclusion

Our study highlighted various maternal, neonatal,
and perinatal factors associated with the onset of
Lactogenesis II. The overall prevalence of
Lactogenesis I1I was found to be 73.8%.
Statistically significant associations were observed
with maternal BMI (p = 0.001), parity (p = 0.045),
mode of delivery (p = 0.021), and infant weight
loss on day 4 (p = 0.001), indicating that lower
BMI, multiparity, vaginal delivery, increased
frequency of feeds are favorable for the timely
onset of Lactogenesis II. Additionally, a lower
average number of feeds on Days 1 and 2 and
higher BMI was significantly associated with the
presence of delayed onset of Lactogenesis II.
Although other variables such as gender of the
newborn, maternal age, education, socioeconomic
status, gestational age, breastfeeding counseling,
birth weight, breastfeeding initiation, and feeding
practices showed no significant associations,
descriptive trends suggested potential clinical
relevance worth exploring further. These findings
emphasize the multifactorial nature of Lactogenesis
II and highlight the importance of optimizing
maternal health and delivery practices to support
early lactation. Breastfeeding counseling is vital in
helping mothers overcome obstacles, understand
the benefits of breastfeeding, and feel supported in
their journey. This comprehensive support
ultimately leads to healthier families and
communities.
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Dr. Soumya T Menon

Menon et al.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

References

1. World Health Organization (WHO). Indicator
for Assessing Breastfeeding Practices. Report
of an informal meeting in June; 1991. Geneva.

2. Hurst NM. Recognizing and treating delayed
or failed lactogenesis II. J] Midwifery Womens
Health. 2007; 52:588.

3. Victora CG, Bahl R, Barros AJD, et al.
Breastfeeding in the 2lst  century:
epidemiology, mechanisms, and lifelong
effect. Lancet. 2016;387(10017):475-490.

4. Ren YW, Gao HF. Theory and Practice of
Breastfeeding. Beijing: People’s Medical
Publishing House; 2018:19-26.

5. Boss M, Gardner H, Hartmann P. Normal
human lactation: closing the gap. F1000Res.
2018;7.

6. Lawrence RA. Physiology of Lactation. In:
Lawrence RA, Lawrence RM, editors.
Breastfeeding (Ninth Edition). Philadelphia:
Elsevier. 2022: 58-92.

7. Nommsen-Rivers LA, Chantry CJ, Peerson
IJM, Cohen RJ, Dewey KG. Delayed onset of
lactogenesis among first-time mothers is
related to maternal obesity and factors
associated with ineffective breastfeeding. Am J
Clin Nutr. 2010;92(3):574-584.

8. Mullen AJ, O'Connor DL, Hanley AlJ,
Piedimonte G, Wallace M, Ley SH.
Associations of metabolic and obstetric risk
parameters with timing of lactogenesis II.
Nutrients. 2022;14(4):876.

9. Dong D, Ru X, Huang X, Sang T, Li S, Wang
Y, et al. A prospective cohort study on
lactation status and breastfeeding challenges in
mothers giving birth to preterm infants. Int
Breastfeed J. 2022; 17:6.

10. Chapman DJ, Escamilla PR. Identification of
risk factors of delayed onset of lactation. ] Am
Diet Assoc. 1999; 99:450.

11. Salahudeen MS, Koshy AM, Sen S. A study of
the factors affecting time to onset of
lactogenesis-1I after parturition. J Pharm Res.
2013;6(1):68-72.

12. Mohammed Z, Aradhya G, Kalappanavar NK,
Banapurmath CR. A study of clinical markers
indicating the onset of lactogenesis II. NIJP.
2013; 2:151-157.

13. Peng Y, Zhuang K, Huang Y. Incidence and
factors influencing delayed onset of lactation: a
systematic review and meta-analysis. Int
Breastfeed J. 2024 Aug 22;19(1):59. doi:
10.1186/5s13006-024-00666-5. PMID:
39175092; PMCID: PMC11342634.

14. McManaman JL, Neville MC. Mammary
physiology and milk secretion. Adv Drug
Deliv Rev. 2003 Apr 29;55(5):629-41. doi:
10.1016/s0169-409x(03)00033-4. PMID:
12706546.

International Journal of Current Pharmaceutical Review and Research

2310



International Journal of Current Pharmaceutical Review and Research

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Menon et al.

Buonfiglio DC, Ramos-Lobo AM, Freitas VM,
Zampieri TT, Nagaishi VS, Magalhdes M, et
al. Obesity impairs lactation performance in
mice by inducing prolactin resistance. Sci Rep.
2016; 6:22421.

Rasmussen KM, Kjolhede CL. Prepregnant
overweight and obesity diminish the prolactin
response to suckling in the first week
postpartum. Pediatrics. 2004;113(5):e465-71.

Nommsen-Rivers LA. Does insulin explain the
relation between maternal obesity and poor
lactation outcomes? An overview of the
literature. Adv Nutr. 2016;7(2):407-14.

Zuppa AA, Tornesello A, Papacci P, Tortorolo
G, Segni G, Lafuenti G, et al. Relationship
between maternal parity, basal prolactin levels
and neonatal breast milk intake. Biol Neonate.
1988;53(3):144-7.

McFadden A, Siebelt L, Marshall JL, Gavine
A, Girard LC, Symon A, et al. Counselling
interventions to enable women to initiate and
continue breastfeeding: a systematic review
and meta-analysis. Int Breastfeed J. 2019;
14:42

De Bortoli J, Amir LH. Is onset of lactation
delayed in women with diabetes in pregnancy?
A systematic review. Diabet Med. 2016; 33(1):
17-24.

Leeners B, Rath W, Kuse S, Neumaier-Wagner
P. Breast-feeding in women with hypertensive
disorders in pregnancy. J Perinat Med.
2005;33(6):553-60.

Zhang Z, Liu J, Hu S, Jiang P, Liu M, Zhou Y.
[Correlation between pregnancy women with
hypothyroidism and  delayed lactation
initiation]. J Mod Med Health. 2022; 38(15):
2536-9.

Nissen E, Uvnds-Moberg K, Svensson K,
Stock S, Widstrom AM, Winberg J. Different
patterns of oxytocin, prolactin but not cortisol
release during breastfeeding in women
delivered by caesarean section or by the
vaginal route. Early Hum Dev. 1996;45(1—
2):103-18

Wang Y, Tao F, Zhu P, Jiang X, Yao Y, Xu Y.
[The level of serum prolactin, self-estimated
milk yield and growth factor level in colostrum
of pregnant women adopting different delivery
modes]. Maternal Child Health Care China.
2010;25(10):1411-4.

De Bortoli J, Amir LH. Is onset of lactation
delayed in women with diabetes in pregnancy?
A systematic review. Diabet Med.
2016;33(1):17-24.

Powe CE, Allard C, Battista MC, Doyon M,
Bouchard L, Ecker JL, et al. Heterogeneous
contribution of insulin sensitivity and secretion
defects to gestational diabetes mellitus.
Diabetes Care. 2016;39(6):1052-5.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Lemay DG, Ballard OA, Hughes MA, Morrow
AL, Horseman ND, Nommsen Rivers LA.
RNA sequencing of the human milk fat layer
transcriptome reveals distinct gene expression
profiles at three stages of lactation. PLoS
ONE. 2013;8(7):¢67531

Nommsen-Rivers LA, Dolan LM, Huang B.
Timing of stage II lactogenesis is predicted by
antenatal metabolic health in a cohort of
primiparas. Breastfeed Med. 2012;7(1):43-9.
Ramanjaneya M, Butler AE, Alkasem M,
Bashir M, Jerobin J, Godwin A, et al.
Association of complement-related proteins in
subjects with and without second trimester
gestational diabetes. Front Endocrinol. 2021;
12:641361.

Leeners B, Rath W, Kuse S, Neumaier-Wagner
P. Breast-feeding in women with hypertensive
disorders in pregnancy. J Perinat Med.
2005;33(6):553-60.

Vest AR, Cho LS. Hypertension in pregnancy.
Curr Atheroscler Rep. 2014;16(3):395.
Garrido-Gomez T, Quifionero A, Dominguez
F, Rubert L, Perales A, Hajjar KA, et al.
Preeclampsia: a defect in decidualization is
associated with deficiency of annexin A2. Am
J Obstet Gynecol. 2020;222(4):376. el-el7.
Saitou T, Watanabe K, Kinoshita H, Iwasaki
A, Owaki Y, Matsushita H, et al
Hypoalbuminemia is related to endothelial
dysfunction resulting from oxidative stress in
parturients with preeclampsia. Nagoya J Med
Sci. 2021;83(4):741-8.

. Lian W, Ding J, Xiong T, Liuding J, Nie L.
Determinants of delayed onset of lactogenesis
II among women who delivered via cesarean
section at a tertiary hospital in China: a
prospective cohort study. Int Breastfeed J.
2022; 17:81.

Campo Verde Arboccod F, Sasso CV, Nasif
DL, Hapon MB, Jahn GA. Effect of
hypothyroidism on the expression of nuclear
receptors and their co-regulators in mammary
gland during lactation in the rat. Mol Cell
Endocrinol. 2015; 412:26-35.

Varas SM, Muioz EM, Hapon MB, Aguilera
Merlo CI, Giménez MS, Jahn GA.
Hyperthyroidism and production of precocious
involution in the mammary glands of lactating
rats. Reproduction. 2002;124(5):691-702.
Krebs NF, Belfort MB, Meier PP, Mennella
JA, O’Connor DL, Taylor SN, et al. Infant
factors that impact the ecology of human milk
secretion and composition-a report from
Breastmilk Ecology: Genesis of Infant
Nutrition (BEGIN) Working Group 3. Am J
Clin Nutr. 2023;117: S43—-60.

Doucet S, Soussignan R, Sagot P, Schaal B.
An overlooked aspect of the human breast:
areolar glands in relation with breastfeeding

International Journal of Current Pharmaceutical Review and Research

2311



International Journal of Current Pharmaceutical Review and Research

39.

40.

41.

42.

43.

Menon et al.

pattern, neonatal weight gain, and the
dynamics of lactation. Early Hum Dev.
2012;88(2):119-28.

Canals J, Fernandez-Ballart J, Espar6 G.
Evolution of neonatal behavior assessment
scale scores in the first month of life. Infant
Behav Dev. 2003;26(2):227-37.

Rodriguez NA, Meier PP, Groer MW, Zeller
JM.  Oropharyngeal  administration  of
colostrum to extremely low birth weight
infants: theoretical perspectives. J Perinatol.
2009;29(1):1-7.

. Fu ZY, Huang C, Lei L, Chen LC, Wei LJ,
Zhou J, et al. The effect of oropharyngeal
colostrum administration on the clinical
outcomes of premature infants: a meta-
analysis. Int J Nurs Stud. 2023; 144:104527.
Guideline: counselling of women to improve
breastfeeding practices. Geneva: World Health
Organization. 2018. Evidence and
Recommendations.
https://www.ncbi.nlm.nih.gov/books/NBK539
310/. Accessed 25 Feb 2024

McFadden A, Siebelt L, Marshall JL, Gavine
A, Girard LC, Symon A, et al. Counselling
interventions to enable women to initiate and
continue breastfeeding: a systematic review
and meta-analysis. Int Breastfeed J. 2019;
14:42

44,

45.

46.

47.

48.

49.

50.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Neville MC. Anatomy and physiology of

lactation. Pediatr Clin  North  Am.
2001;48(1):13-34.
Weaver SR, Hernandez LL. Autocrine-

paracrine regulation of the mammary gland. J
Dairy Sci. 2016;99(1):842-53.

Truchet S, Honvo-Houéto E. Physiology of
milk secretion. Best Pract Res Clin Endocrinol
Metab. 2017;31(4):367-84.

Garofoli F, Civardi E, Pisoni C, Angelini M,
Ghirardello S. Anti-inflammatory and anti-
allergic properties of colostrum from mothers
of full-term and preterm babies: the importance
of maternal lactation in the first days.
Nutrients. 2023;15(19):4249.

Si M. [Correlation between gestational
diabetes mellitus (GDM) and delayed onset of
lactogenesis (DOL) and risk factors of DOL
among GDM puerperac] [Thesis]: Nanjing
Medical University; 2017.

Luo F, Bao N, Li S. [Establishment and
validation of a predictive model for the risk of
delayed lactation initiation in pregnant women
with gestational diabetes mellitus]. J Clin
Pathological Res. 2020;40(6):1394-400.

De Bortoli J, Amir LH. Is onset of lactation
delayed in women with diabetes in pregnancy?
A systematic review. Diabet Med. 2016; 33(1):
17-24.

International Journal of Current Pharmaceutical Review and Research

2312



