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Abstract

Background: There are conflicting results about what is ‘normal’ weight loss in healthy term newborns and thus, when interven-
tions, such as supplementary feeding, should be considered.
Research Aim: The current study aimed at assessing issues affecting weight loss in the early neonatal period and explaining any
connections with related factors.
Methods: A prospective descriptive study was conducted on 3254 full-term, singleton newborns born at > 37 gestational weeks at a
3rd-level neonatal center in 2016.
Results: All newborns were exclusively breastfed, 758 delivered vaginally and 670 by cesarean section, making a total of 1428 new-
borns were weighed. Early mean weight-loss percentages were identified as 4.23% vs. 4.29%, 4.23% vs. 4.29%, 5.88% vs. 6.65%, and
4.80% vs. 6.32% in Turkish and Syrian infants, respectively, measured at 12, 24, 48, and 72 hours of age. For gender evaluation, the
early mean weight-loss percentage was 1.80% vs. 2.22%, 4.02% vs. 4.47%, 6.11% vs. 5.94%, and 5.86% vs. 5.68%, measured at 12, 24, 48,
and 72 hours of age. There was no difference in weight loss according to nationality or gender between the groups. For the delivery
method, there was a statistical significant difference at 24 hours, 3.88 vs. 4.59, and at 30 hours, 4.07 vs. 5.58.
Conclusions: In healthy term newborns, ethnicity and gender differences did not affect weight loss. Newborns delivered vaginally
had their maximal weight loss after 42 hours as opposed to 72 hours for the ones born by cesarean section. Being aware of the delayed
rate of dehydration can prevent complications and unnecessary supplementation.
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1. Introduction

Both the world health organization (WHO) and the
American academy of pediatrics (AAP) propose breastfeed-
ing for the first 6 months of life (1-4). Generally, healthy
term neonates lose weight in their early period of life. This
physiological weight loss results primarily from the dis-
tribution and loss of fluid by excreting and insensible wa-
ter loss when oral intake of breast milk remains low. An
infant’s weight ought to be habitually and serially moni-
tored during the period assessing breastfeeding adequacy.
Breastfeeding should be started after birth as soon as pos-
sible, preferably within 30 minutes after delivery. But ba-
bies can have delayed nutrition for various reasons, such
as nutrition given in certain applications, eg, water or wa-
ter with sugar. A case of weight loss beyond the normal
amount is a sign of poor nutritional intake or a medical
problem in the neonate, thus requiring medical care and
intervention. The AAP suggests prompt evaluation of the
infant–mother couple if the infant loses more than 7% of
its birth weight (4).

The current study aimed at assessing issues affecting
weight loss in the early neonatal period (the first 3 days),
and to ascertain and explain any association among the re-

lated factors (gender, nationality, and delivery route differ-
ence).

2. Methods

Study population: A total of 3254 participants were in-
cluded in a prospective descriptive study in the neonatal
center from Jan 1, 2016 to Aug 31, 2016. The hospital was a
3rd-level neonatal center with a delivery number of nearly
5000 newborns per year. Neonates born by spontaneous
vaginal delivery or cesarean section between gestational
weeks 37 and 42, according to ultrasonographic investiga-
tions and new Ballard scoring, were included in the study.
The neonates included in the study group were Turkish,
while the control group included Syrian neonates.

Selection of Newborns: Instances of complicated vagi-
nal delivery, breech presentation, multiple pregnancies,
premature or postmature neonates, small- or large-for-
gestational-age neonates, resuscitated neonates with mul-
tiple congenital anomalies (congenital cyanotic heart dis-
eases or respiratory distress), early sepsis, meningitis, and
fetal malnutrition were excluded from the study. Fen-
ton curves were used to process data and neonates were
classified as small-for-gestational-age (SGA) (90 percentile)
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neonates. If there was missing information on delivery
method, weight or feeding, birth weight ≥ 5000 g, mul-
tiple births, discrepancy between information sources, or
no weight documented before 6 hours or before initiation
of formula feeding, these cases were excluded from the
study. Fetal malnutrition was defined as child and adoles-
cent needs and strengths (CANS) scores lower or equal to
24; these neonates were included in the study (Figure 1).

Weight measurement: Weight change is defined as the
change between birth weight and the weight gained sub-
sequently, computed as a curve, as is often performed in
day-to-day clinical observations. Extreme weight loss is de-
fined as a loss of > 10% of birth weight (5, 6). Neonates
with unexpected weight loss or weight gain values (10%
loss within the first 24 hours, 15% loss any time thence-
forth; gains of 5%) were excluded from the present study.
Since the duration of recording varies by delivery method
and neonates are sometimes weighed once daily follow-
ing hospital birth, although sometimes not before 6 hours,
weight loss curves were determined from 6 to 72 hours for
cesarean delivery and from 6 to 24 hours for vaginal deliv-
ery; also, the varied accessibility of weight measurements
between vaginally delivered newborns and the ones deliv-
ered by cesarean section was recorded (7, 8).

Statistical analysis: The statistical analysis was per-
formed by NCSS (number cruncher statistical system)
2007. A t test was used to calculate the differences between
the 2 parameters in the groups, and to compare the data,
an unpaired t test and the Mann-Whitney U test were con-
ducted. Associations were evaluated using multiple regres-
sion analysis. P < 0.05 was the level of significance.

3. Results

A total of 1428 newborns were included in the cur-
rent prospective descriptive study, of which 758 (53.0%)
were delivered vaginally and 670 (47.0%) by cesarean sec-
tion. Data were available for gender, gestational age, birth
weight, mean weight loss, and the number of weight-
measurement hours, summarized in Table 1. Percentage of
mean weight loss was calculated at 6, 12, 18, 24, 30, 36, 42, 48,
and 72 hours after birth. Groups were compared according
to delivery method, gender, and nationality. Distinctions
in weight loss by delivery method provided early insight
and were obviously evident at intervals of 24 hours after
birth. Figures 2 - 4, and Tables 2 - 4 present data regarding
newborns’ gender, nationality, and delivery route. Early
mean weight loss percentages were identified as 4.23% vs.
4.29%, 4.23% vs. 4.29%, 5.88% vs. 6.65%, and 4.80% vs. 6.32%
for Turkish and Syrian infants, respectively, measured at 12,
24, 48, and 72 hours of age. For gender evaluation, early
mean weight loss percentage was 1.80% vs. 2.22%, 4.02% vs.

4.47%, 6.11% vs. 5.94%, and 5.86% vs. 5.68%, measured at 12,
24, 48, and 72 hours of age. No statistical differences were
observed between the genders. For the delivery method,
there was a statistical difference recorded at 24 hours, 3.88%
vs. 4.59%, and at 30 hours, 4.07% vs. 5.58%. Mean weight
loss was firstly found to be different in the 2 delivery meth-
ods at 24 hours, continuing up to 30 hours. This differ-
ence was not observed between the genders. Multiple re-
gression analysis was performed for each delivery method,
finding that neither gender nor nationality affected early
weight loss in term-breastfed neonates (Table 5).

4. Discussion

For several years, the generally accepted period for
physiological weight loss is1 to 3 days, and in response,
many neonates are biochemically evaluated or receive sup-
plemental feeding support. Neonatal weight loss is nor-
mal after delivery with an expected loss of 5% to 7% of birth
weight. Neonates usually stop losing weight by day 5 fol-
lowing birth, and typically regain their birth weight by 1
to 2 weeks of age. Flaherman et al. (8) were the first to re-
port an early weight loss nomogram for exclusively breast-
fed neonates.

Figure 2 shows curves for weight loss by delivery
method. Mean weight loss was 4.2% at 24 hours, 7.1% at 48
hours, and 6.4% at 72 hours after birth. The maximum level
of weight loss occurred at 48 hours (7.1%). Weight gain be-
gan to rise after 48 hours for infants born vaginally. Mean
weight loss was 3.8% at 24 hours, 5.8% at 48 hours, and 5.1%
at 72 hours after birth for the vaginally delivered infants.

Bernini et al. (9) composed useful weight-loss charts
in a report featuring a 5-year cohort of 1760 healthy term,
exclusively breastfed, newborns in an Italian birth cen-
ter, whose feeding policies followed the WHO’s 10 steps to
successful breastfeeding standards. An analysis of weight
measurements at set time points revealed a mean weight
loss of 5.95%, with the peak occurring at 43.7 hours after
birth (9). It is noteworthy that this mean weight loss was
significantly lower than the 6.7% in a Portuguese study fea-
turing a large heterogeneous cohort, which reported that
infants began to gain weight earlier (10). None of the new-
borns in the Italian cohort lost more than 10% of their
birth weight, compared to 6.1% in the Portuguese cohort
(9). Macdonald et al. (11) reported the mean percentage
of weight loss and also the day on which weight regain be-
gan in average as 2.7 and 8.3 days, respectively. Manganaro
et al. (12) noted that infants in their study born vaginally
reached their lowest weight between days 3 and 4, while
infants delivered by cesarean section reached their lowest
weight between days 4 and 5. There is evidence that the
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3254 Neonate orginal cohort

865 Neonates were excluded

22 were twins, 115 < 2000g and 58 were
5000g, 27 congential anomaly,

643 were miss recorded.

2389 Neonates

19 Were excluded because high wigh

loss
942 Were not recorded wieght loss as study protocol

1428 Neonates conducted to study

1042 Turkish neonates

386 Syrian neonates

758 Vaginal born neonates 670 Cesarean born neonates

Figure 1. The Analysis of Study Participants Selection
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Figure 2. Early Weight Loss based on Delivery Route

initiation rates of breastfeeding are lower in infants de-
livered by cesarean section compared with the ones born
vaginally (13, 14). Mean weight loss after delivery by ce-
sarean section was 4.9%, 8%, 8.6%, and 5.8% at 24, 48, 72, and
96 hours, respectively. Weight gain began after 72 hours
in newborns delivered by cesarean section (8). The present
study observed that weight loss was statistically higher in

Early Wight Loss for Turkish and Syrian Neonates
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Figure 3. Early Weight Loss for Turkish and Syrian Neonates

newborns delivered by cesarean section compared with
the ones born vaginally, at 24, 30, and 72 hours. Differ-
ences were not detected in other measurements. Mean
weight loss in the present study was 4.59%, 6.0%, and 6.95%
at 24, 48, and 72 hours after birth in newborns delivered
by cesarean section. However, the present study found
no significant difference in the early-period weight loss
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Table 1. Descriptive Characteristics of Neonatesa

Turkis (n = 1042) Syrian (n = 386) P Value

Gender 0.29

Male 546 (52) 192 (49)

Female 496 (48) 194 (51)

Delivery route

Vaginal 610 (58.5) 148 (38.3)

Cesarean 432 (41.5) 238 (61.7)

Gestational week 0.001

37 32 (3) 42 (10.8)

38 272 (26.1) 128 (33.16)

39 384 (36.8) 136 (35.2)

40 280 (26.8) 72 (18.6)

41 74 (7) 8 (2)

Birth weight, g 3301.31 ± 460.15 3202.88 ± 429.4 0.01

Measurement time, h 0.07

6 120 54

12 118 58

18 158 70

24 354 128

30 132 36

36 28 10

42 20 4

48 112 22

72 16 4

aValues are expressed as mean ± SD or No. (%).

Table 2. Early Weight Loss of Term Neonates, Based on Nationalitya

Early Weight Loss Based on Nationality, % Time, h Turkish (n = 1042) Syrian (n = 386) P Value

6 4.23 ± 1.65 4.29 ± 3.35 0.85

12 2.06 ± 1.27 2.06 ± 1.05 0.99

18 3.04 ± 1.56 3.02 ± 1.54 0.96

24 4.23 ± 1.65 4.29 ± 3.35 0.85

30 5.06 ± 1.94 5.04 ± 2.34 0.96

36 4.72 ± 1.85 4.84 ± 2.56 0.89

42 4.70 ± 2.67 6.65 ± 1.48 0.34

48 5.88 ± 2.14 6.65 ± 2.11 0.28

72 4.8 ± 1.14 6.32 ± 1.11 0.76

aValues are expressed as mean ± SD

based on the nationality. For all infants, the hospital labor ward applied the WHO’s 10 steps to successful breastfeed-
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Table 3. Early Weight Loss of Term Neonates Based on Gendera

Early Weight Loss Based on Gender, % Time, h Female (n = 690) Male (n = 738) P Value

6 0.99 ± 1.16 1.02 ± 0.84 0.88

12 1.80 ± 1.16 2.22 ± 1.27 0.10

18 2.89 ± 1.49 3.18 ± 1.61 0.31

24 4.02 ± 1.78 4.47 ± 2.57 0.11

30 5.08 ± 1.79 5.04 ± 2.20 0.93

36 4.83 ± 1.86 4.63 ± 2.22 0.83

42 4.25 ± 2.77 6.57 ± 0.86 0.14

48 6.11 ± 2.17 5.94 ± 2.14 0.75

72 5.86 ± 1.26 5.68 ± 2.16 0.62

aValues are expressed as mean ± SD.

Table 4. Early Weight Loss of Term Neonates Based on Delivery Routea

Early Weight Loss Based on Delivery Route Time, h Vaginal Delivery (n = 758) Cesarean Section (n = 670) P Value

6 0.89 ± 0.88 1.17 ± 1.12 0.30

12 2.02 ± 1.23 2.21 ± 1.07 0.52

18 2.90 ± 1.66 3.21 ± 1.39 0.29

24 3.88 ± 1.81 4.59 ± 2.50 0.01

30 4.05 ± 2.19 5.58 ± 1.73 0.01

36 4.75 ± 1.45 4.73 ± 2.24 0.98

42 6.80 ± 1,02 4.86 ± 2.50 0.85

48 5.80 ± 1.46 6.00 ± 2.20 0.15

72 5.10 ± 1.14 6.95 ± 1.11 0.01

aValues are expressed as mean ± SD.

Table 5. Early Weight Loss of Term Neonates Based on Different Factors

Coefficientsa

Model Unstandardized Coefficients Standardized Coefficients t P Value

B Std. Error Beta B Std. Error

1 (Constant) 52.766 18.241 2.893 0.004

Nationality 1.044 1.793 0.021 0.583 0.560

G. Week -.0577 0.475 -0.045 -1.215 0.225

D. Route -11.779 1.600 -0.271 -7.360 0.000

B. Weight 0.003 0.002 0.069 1.872 0.062

aDependent variable: weight loss.

ing standards. Similar to the present study, Flaherman et
al. (8) reported no difference in the early weight loss of
breastfed newborns according to gender. This degree of
weight loss could be related to high risk of pathological

features and hypernatremic dehydration, requiring sup-
plementation intervention, although it should be avoided
since it may discourage the initiation of breastfeeding and
decrease its duration (4, 15). Initiation of supplementation
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Figure 4. Early Weight Loss Based on Gender

with banked human milk or commercial infant formula is
only recommended when the infant has lost more than 7%
of neonatal birth weight between 5 and 10 days of age when
the infant exhibits signs of dehydration and the mother’s
milk supply is limited (16). All newborns were exclusively
breastfed in this study, no supplementation was initiated.

As a result, according to the study of healthy term
newborns, ethnicity and gender differences did not affect
weight loss. Depending on early birth by cesarean section
or vaginal delivery, maximum weight loss in newborns oc-
curred after 42 hours in vaginal delivery vs. 72 hours in ce-
sarean delivery. Being aware of the daily weight loss rate of
dehydration can prevent complications and unnecessary
supplementation.
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