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Abstract

Background: Neonatal weight loss in the first few days of life is a common phenomenon yet limited information about weight loss
after birth is available.
Objectives: The present study aimed at determining associated factors with neonatal weight loss after birth in newborns.
Methods: In this cross-sectional study, the sample included 982 healthy, term and singleton newborns that had referred to health
centers of Ilam. The mother and neonate’s demographic characteristics, and the mother’s pregnancy, childbirth and postpartum
data were collected by a questionnaire. The data was analyzed using univariate and multivariate statistical analysis using the SPSS
software.
Results: The mean NWL 3 to 5 days after birth was 129 ± 92 grams. Infants had lost 4.04 ± 3.19% of their birthweight. The results
of multivariate analysis (logistic regression) showed that breastfeeding (OR = 7.228, CI: 4.707 - 11.099), cesarean section (OR = 4.429,
CI: 3.166 - 6.196), female gender (OR = 3.080, CI: 2.201 - 4.309), mother’s no experience of breast feeding (OR = 2.831, CI: 1.817 - 4.409),
weighting more than 4000 grams (OR = 2.464, CI: 1.034 - 5.870) and jaundice (OR = 1.486, CI: 1.035 - 2.133) were amongst risk factors
for neonatal weight loss (NWL) of more than 5%, while risk factors for NWL of more than 7% included only breastfeeding (OR = 2.904,
CI: 1.759 - 4.796), cesarean section (OR = 2.073, CI: 1.423 - 3.019), and female gender (OR = 1.850, CI: 1.254 - 2.730).
Conclusions: The study findings revealed that breastfeeding and cesarean section are the strongest predictors of NWL. Therefore,
it is necessary for infant-friendly hospitals to come up with strategies to reduce the rate of cesarean section and establish successful
breastfeeding before mothers are discharged.
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1. Background

Neonatal weight loss (NWL) in the first few days of life is
a common phenomenon (1, 2), in which infants lose weight
after birth before starting to gain weight (3). The rate of
NWL has been reported as 4% to 7% (4, 5). A systematic re-
view study reported that the mean rate of NWL was 3.79%
to 8.6% (1). Losing weight by more than 5% to 7% is con-
sidered as a warning sign of excessive weight loss (EWL)
(6-9). International association of breastfeeding (10) and
American academy of breastfeeding (11) recommend that
if infants lose weight more than 7%, they should be ex-
amined and receive a medical intervention. Weight loss
rate among infants with hypernatremia has been reported
from 8% to 30% (12). Hypernatremic dehydration is a poten-
tially destructive condition, which occurs in infants, who
lose weight excessively (13, 14) and can cause serious med-
ical complications and even death. Thus, identification of
factors associated with EWL could be helpful in the preven-

tion and treatment of complications (15). These factors,
include increased length of hospital stay, female gender,
high or low birth weight, the use of epidural analgesia (2),
jaundice (16), providing no training to mothers in hospi-
tals, pathological congestion of the breast, increased inter-
val between childbirth and the first breastfeeding, and the
use of an additional heater (14).

According to the world health organization, the
biggest gap in infant care is mostly observed during the
first week of life (when most deaths occur). In addition,
behaviors, such as breastfeeding and overcoming its dif-
ficulties (one of the factors associated with EWL) begin
on the first days of life (17). Therefore, by knowing the
factors associated with NWL after birth and recognizing
that prevention is better than cure, health care workers,
especially midwives and nurses, could play an important
role in prenatal care. In a review study, it was also sug-
gested that conduction of observational studies on NWL is
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more necessary than clinical trials (1).

2. Objectives

The present study aimed at determining the associated
factors with neonatal weight loss after birth in newborns.
It is expected that the results of this study will be beneficial
for health promotion among infants.

3. Methods

Ilam is one of the provinces of Iran with a popula-
tion of 557 599. The neonatal birth rate in this province is
10000 live births per year, on average (18). The present re-
search was a cross-sectional, descriptive-analytic study. In-
formation on 982 neonates born during year 2014 in Ilam
province was extracted from their medical records. Sam-
ples were selected based on the cluster sampling method,
in which Ilam was divided to 4 areas, and 7 health cen-
ters were randomly selected from each area. Then, medical
records of infants, who met the inclusion criteria in each of
these centers, were reviewed based on complete enumera-
tion. The inclusion criteria were having a term singleton
infant resulting from natural childbirth or cesarean with-
out any complications. Infants with congenital anomalies
or under intensive care after birth and those, who did not
visit health centers for receiving healthcare services within
3 to 5 days after birth (the first postpartum maternal and
neonatal care, according to the national guideline of Iran’s
ministry of health and medical education) were excluded
from the study. Demographic information of mothers and
infants during pregnancy and childbirth and after child-
birth were also collected. Using Cochran’s formula and the
known population (the birth rate of 1000 per year in 2013),
at an error level of 5% from d = 0.05, Z2 = 3.8416, and maxi-
mum p and q values of 0.5, the sample size was determined
to be 1000 infants. In this study, medical records of 1640
infants were reviewed, 539 and 119 of which were excluded
from the study because of not visiting health centers at
first for care and a gestational age under 37 weeks, respec-
tively. As a result, statistical analysis was conducted on the
data obtained from 982 medical records.

Information of mothers and infants, including the
number of pregnancies, history of breastfeeding, gesta-
tional age, mode of delivery, weight and gender of the
infant, duration of infant’s hospital stay after birth, type
of breastfeeding, and infant jaundice, were recorded in
a questionnaire developed based on previous studies.
Mother breast feeding experience was evaluated through
telephone interviews by the research assistant.

Since some researchers stated that weight loss of equal
to or more than 5% was a warning sign and some others

believed that weight loss more than 7% of the mean EWL,
multivariate analysis (logistic regression) was performed
twice; once for factors associated with WL ≥ 5% and once
again for factors associated with EWL ≥ 7%. The quantita-
tive and qualitative data were analyzed using descriptive
statistics and analytical tests (chi-square, Pearson correla-
tion coefficient, and logistic regression) with the SPSS 17
software.

4. Results

In this study, medical records of 982 infants were re-
viewed. The mean NWL 3 to 5 days after birth was 129 ± 92
grams. Infants had lost 4.04 ± 3.19% of their birth weight.
The results showed that 37% and 15.9% of infants had lost
more than 5% and 7% of their birth weight, respectively. Ta-
ble 1 provides a description of the research variables.

Comparison of variables between infants, who had
lost more than 5% of their birth weight and other infants
indicated that the rates of breastfeeding (90.35% versus
52.98%), jaundice (32.77% versus 29.08%), nulliparity (37.86%
versus 22.49%), and cesarean section (67.21% versus 18.96%)
were higher in the first group. The mean WL in infants, who
were exclusively breastfed (4.89 ± 2.86%) was higher than
those fed with infant formula (2.78 ± 1.65%). The results
of multivariate analysis (logistic regression) showed that
breastfeeding, cesarean section, female gender, mother’s
lack of experience in breast feeding, weight of more than
4000 grams, and jaundice were among the risk factors for
NWL of more than 5%, while risk factors for NWL of more
than 7% included only breastfeeding, cesarean section, and
female gender (Tables 2 and 3).

5. Discussion

The results of the present study indicated that the
mean NWL of infants 3 to 5 days after birth was 129 ± 92
grams, and they had lost 4.04± 3.19% of their birth weight.
This is relatively consistent with the findings of Merry and
Montgomery, who reported that infants had lost 4% to 9.8%
of their weight, on average (19). In a study conducted by
Marchini et al., infants had lost 3% to 6% of their birth
weight during the first 4 days after birth (4). According to
a study by Martinez et al., the mean WL within 3 to 5 days
after birth was reported as 5.09 ± 2.89 (2). The findings of
the present study are consistent with the results of most
previous studies in which the mean NWL was reported as
3% to 7% (8-10).

According to the results of the present study, breast-
feeding increases WL ≥ 5% and WL ≥ 7% by 7 and 3 times,
respectively, and this variable was the strongest predictor
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Table 1. Descriptive Statistics of Selected Variables

Continuous Variables Sample Size (N = 982) Range Mean ± SD

Weight loss, % 982 -3.45 to 14.29 4.04 ± 3.19

Gestational age, week 982 37 to 42 38.85 ± 1.8

Birth weight, gr 982 2300 to 4700 3316 ± 385

Categorical variables Percentage by category

Feeding category of newborn 982

66.8% exclusive breastfeeding

10.4% formula feed

22.8% partial breastfeed

Sex of newborn 982 52.3 % female

Parity of mother 947 31.8% primiparus

Breastfeeding experience 931 59.1% Inexperience

Jaundice in newborn 976 30.4 % yes

Type of delivery 982 43% C/S

Stay hospital post delivery 947

57.2% ≤ 12 hour

32% between 12 - 24 hours

10.2% ≥ 24 hours

Table 2. Crud and Adjusted OR and CI 95% in Bivariate Regression for Percentage of Weight Loss ≥ 5% in the Healthy, Full-Term Newborns

Continuous Variables Sample Size (N = 982) Weight Loss ≥ 5% Weight Loss ≥ 5% P Value

CI 95% Crud OR CI 95% Adjusted OR

Birth weight ≥ 4000 gr 982 0.623 - 2.293 1.195 1.034 - 5.870 2.464 0.042

Exclusive breast feeding 982 5.671 - 12.189 8.314 4.707 - 11.099 7.228 0.000

Female sex 982 2.698 - 4.660 3.546 2.201 - 4.309 3.080 0.000

Primiparous 947 0.330 - 0.607 0.448 0.563 - 1.426 0.896 0.643

Inexperience breast feeding 931 2.092 - 3.734 2.795 1.817 - 4.409 2.831 0.000

Jaundice in newborn 976 0.898 - 1.575 1.189 1.035 - 2.133 1.486 0.032

C/S delivery 982 3.852 - 6.745 5.097 3.166 - 6.196 4.429 0.000

Stay on hospital post-delivery ≤ 24 hours 947 0.440 - 1.744 0.875 0.685 - 5.359 1.917 0.215

of NWL, as the mean WL in infants, who were exclusively
breastfed (4.89 ± 2.86%), was higher than those fed with
infant formula (2.78 ± 1.65%). McDonald also reported the
same results in this regard (6.6% versus 3.5%) (13). The re-
sults of the present study are consistent with the findings
of most previous studies (13, 15, 20); however, Davanzo et
al. reported that the mean WL in infants, who were breast-
fed was lower than those fed with infant formula (6.3% ver-
sus 7.5%) (16). This is inconsistent with the results of the
present study and the concept that is widely accepted by
the experience and knowledge of health care staff. This in-
consistency could be due to different breastfeeding prac-
tices and protocols. According to the guidelines of the

American academy of pediatrics (AAP), a WL of more than
7% within 3 to 5 days after birth is an indicator of possi-
ble breastfeeding problems (21). Despite the proven ben-
efits of breastfeeding, dehydration and poor weight gain
after birth are common among infants, who are breastfed.
These conditions are often preventable and if diagnosed
early, they will not have long-term effects on infants (14, 22,
23).

Since WL in infants, who are breastfed depends on
the volume of milk they receive (1, 24), breastfeeding pro-
tocols and practices must be taken seriously by infant-
friendly hospitals, and these hospitals should train moth-
ers, and establish other policies of successful breastfeed-
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Table 3. Crud and Adjusted OR and CI 95% in Bivariate Regression for Percentage of Weight Loss ≥ 7% in the Healthy, Full-Term Newborns

Continuous Variables Sample Size (N = 982) Weight Loss ≥ 7% Weight Loss ≥ 7% P Value

CI 95% Crud OR CI 95% Adjusted OR

Birth weight ≥ 4000 gr 982 0.756 - 3.492 1.624 0.742 - 4.809 1.889 0.182

Exclusive breast feeding 982 2.326 - 6.088 3.763 1.759 - 4.796 2.904 0.000

Female sex 982 1.715 - 3.513 2.455 1.254 - 2.730 1.850 0.002

Primiparous 947 0.229 - 0.565 0.360 0.301 - 0.925 0.528 0.026

Inexperience breast feeding 931 1.647 - 3.611 2.439 0.965 - 2.590 1.581 0.069

Jaundice in newborn 976 0.774 - 1.618 1.119 0.759 - 1.676 1.128 0.551

C/S delivery 982 1.729 - 3.491 2.457 1.423 - 3.019 2.073 0.000

Stay on hospital post-delivery ≤ 24 hours 947 0.516 - 4.258 1.482 0.398 - 3.978 1.259 0.695

ing. If these measures are taken before childbirth, they
could reduce NWL in infants. Another reason for NWL in
infants fed with formula in the present study was the late
start of feeding with formula after a period of deprivation
of breast milk (16).

In the present study, cesarean section was another fac-
tor associated with NWL. This is consistent with the find-
ings of Kagler (14) and Davanzo (16), who reported a direct
relationship between cesarean section and weight loss af-
ter birth. It has been proven that, regardless of the type of
infant feeding, NWL depends on the type of delivery. Re-
searchers believe that feeding less than optimal levels after
C-section may lead to greater levels of NWL. In fact, despite
the promotion of “natural” CS and special training pro-
grams about breastfeeding, CS oppositely affects the initi-
ation and duration of breastfeeding, especially after emer-
gency cesarean section, and lower values of breastfeeding
may be due to a lack of mother’s recovery after surgery (25).

According to the results of this study, gender is one
of the risk factors for NWL. In a study conducted by Jane
(2010), female gender was one of the predictors of NWL in
the first 24 hours after birth (26). However, female gender
in the present study was associated with the type of breast-
feeding, as the female to male ration in infants, who were
breastfed, was 118 to 100, while this ratio in infants fed with
formula was 52 to 100. Therefore, WL in female infants is
influenced by their breastfeeding type. As a result, health
care providers should be sensitive to WL in female infants,
who are breastfed, especially if they are born through ce-
sarean section.

Although no significant relationship was found be-
tween WL and parity in the present study, WL in infants of
mothers, who had no experience of breast feeding was re-
ported to be 5% to 7%. In other studies, the effect of the
number of pregnancies as a predictor of NWL has been
mentioned as a contradictory result. Some studies have

reported a positive relationship between WL and nullipar-
ity (15), while Patricia et al. observed no relationship be-
tween the number of pregnancies and NWL (2). In the
present study, in addition to the number of pregnancies,
mother’s breastfeeding experience was also evaluated. The
results indicated that mother’s ability to breastfeed her in-
fant seems to be more effective than the number of preg-
nancies in NWL during the first days after birth, and moth-
ers, who do not manage to successfully breastfeed their in-
fants in their first pregnancy, will be at risk in their next
pregnancy.

In this study, infants weighing more than 4000 grams
lost more weight than others. In a study by Wright et
al., weight was a strong predictor of WL. In their opinion,
large-for-gestational age and breastfed infants lose more
weight (5). These differences are probably due to variables
such as mother and infant’s characteristics, breastfeeding
management, nutritional protocols in hospitals, and atti-
tudes and skills of health care workers (16). It has been
widely accepted that breastfeeding is the best way of feed-
ing infants, and pediatricians greatly emphasize the ex-
pansion of breast milk use. Health professionals, who are
involved with these issues, have reached a consensus on
the success of breastfeeding. In addition, it is very im-
portant to identify potential problems and barriers to suc-
cessful breastfeeding, and denial of such problems leads
to growth impairment. Since providing support and ad-
vice to nursing mothers may be insufficient, regular and
indirect monitoring of weight will be helpful in evaluating
feeding as either adequate, requiring infant formula sup-
plement, or expressed breast milk. American Academy of
Pediatrics (2012) recommended the policy of “Breastfeed-
ing and the Use of Human Milk” for infants, who are breast-
fed and lose more than 7% of their weight (27). Prevention
or at least early diagnosis of hypernatremia, as one of the
most serious complications of EWL, should be a top prior-
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ity for any health care system (28).
The results of the present study are corroborated by the

findings of previous studies and add breastfeeding experi-
ence to other risk factors of NWL.

5.1. Study Limitations

In the present study, infants, who had been hospital-
ized for more than 3 days and probably lost more weight,
were not included in the study because of not visiting the
health centers on the third to fifth day of birth, thus the
mean values of NWL obtained in the present study may be
underestimated. To fix this limitation, we considered in-
tensive care after birth as one of the exclusion criteria.

5.2. Conclusion

The study findings revealed that breastfeeding and ce-
sarean section are the strongest predictors of NWL. There-
fore, it is necessary for infant-friendly hospitals to come up
with strategies to reduce the rate of cesarean section and
establish successful breastfeeding before mothers are dis-
charged.
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