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ABSTRACT 
 

Background and Objective: jaundice and hyperbilirubinemia are enumerated as common and most often benign problems of the 
neonates. One of the major risk factors of unconjugated hyperbilirubinemia of the neonates is being fed solely on mother’s milk, 
especially in cases that breast-feeding is not carried out appropriately and the infant undergoes a large deal of weight loss. The objective 
of the present study is the determination of jaundice-induced dehydration frequency in the several-week-old neonates hospitalized in 
Shahid Motahhary’s educational and treatment center of Orumia County in 2014. Materials and Methods: the present retrospective 
study investigated the files of all the infants who had been hospitalized with jaundice, kernicterus, sepsis and dehydration diagnosis 
since the beginning of 2014 to the end of the year and the data were analyzed in SPSS, version 22. Findings: in the 652 files 
investigated, 505 cases belonged to term infants (77.5%) 102 (20.2%) of whom had weight losses over 7% and dehydration; out of this 
number, 57 (55.9%) were boys and 45 (44.1%) were girls; 66 infants (64.7%) had been born through C-section and 36 infants 
(35.3%) had been born through NVD practices. Out of the 102 infants with weight loss, 52 (51%) had sodium levels below 145 for a 
prevalence rate of 7.1% and 66 (48.9%) had sodium levels above 145 for a prevalence rate equal to 13.06%. Out of the 505 term 
infants investigated, 154 (31.2%) had abnormal Na levels (over 145MEq/l) and no weight loss was evidenced in 88 infants (17.8%) 
and 66 infants (13.4%) had hypernatremia plus weight loss. Conclusion: the higher frequency of dehydration in Shahid Motahhary’s 
educational treatment center of Orumia County as compared to the other Iranian studies performed in Tehran and the high prevalence 
of weight reduction for over 10% (49%) can be due to the insufficient information of mothers referring to this center regarding the 
importance and method of breastfeeding during the first week after birth and/or mother’s refraining from consulting the milking 
problems like breast problems that need correct instruction, appropriate culture-building and follow-up visiting of the mother and the 
infant and the determination of the frequency of these problems is suggested as a future and further research. 
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Introduction   

Neonatal jaundice is a common benign status experienced by 

60% to 80% of the infants during the early weeks of their lives 

[1]. Some of the neonates might have acute jaundice exposing 

them to death risk resulting from bilirubin toxicity and long-

term neurological disorders that need effective evaluation and 

treatment [2]. Jaundice might last longer than 14 days in breast-

fed infants in which case it is called prolonged jaundice. Such a 

situation is seen in 20% to 30% of the infants up to about their 

first month of life and the disease is usually temporary and 

benign [3]. The relationship between jaundice and breast-feeding 

is usually divided into two sets and includes jaundice that occurs 

during the first week and is accompanied with weight losses 

more than the natural ranges determined for neonates and the 

jaundice that begins after the first week in neonates fed on 

mother’s milk and the neonate usually has appropriate weight 

gains [4]. The studies have shown that there is a relationship 

between being fed on mother’s milk and jaundice and the 
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infants who are fed more on their mothers’ milk experience 

more acute jaundice that might last even for several weeks 

and/or several months. It is also observed that the infants fed 

on their mother’s milk a lot more than their counterparts 

experience more acute jaundice [5]. The researchers have shown 

in Turkey [6] and Taiwan [5] that about 20% to 28% of the infants 

exclusively fed on their mothers’ milk for a period of four 

weeks had serum bilirubin levels (TSB) over 5mg/dL. 

Moreover, the insufficient use of mother’s milk, particularly 

during the first week of life, can add to the intensity of the 

physiological jaundice. The phenomenon is termed “breast milk 

jaundice” or better said “jaundice resulting from lack of milking” 
[7]. Due to the maternal or neonatal factors, the mother’s milk is 

insufficient for these infants who subsequently suffer weight 

losses exceeding physiological levels meaning that they lose over 

7% of their weights during the first week of their lives [8, 9]. In 

the study conducted by Bertiny et al, jaundice and weight loss 

were lower in neonates who had received mother’s milk for a 

sufficient amount and in a correct manner than those who had 

been forced to use supplements and dried milk due to the 

neonates’ starvation [10]. On the other hand, it was made clear in 

the study conducted by Gartner that mother’s milk contains 

some progesterone metabolites that neutralize bilirubin and 

exert counteracting effects on non-serum related bilirubin 

concentration and hyperbilirubinemia duration [11]. During the 

years before 1990s, kernicterus was reduced in the advanced 

countries with the appropriate prevention of Rh incompatibility 

and the popularization of phototherapy use in treating infants’ 

jaundice but, during the recent decades, there is observed a 

recurrence of kernicterus in neonates over 35 weeks old 

worldwide due to the early dismissal, to wit earlier than the 

first 48 hours of their lives along with the promotion and 

increase in being fed on mother’s milk. The issue has been 

pointed out in numerous articles issued by the academia of 

pediatrics [7, 9, 12, 13]. 

According to the high rate of children’s hospitalization for 

jaundice during their first weeks of their lives and the scarcity of 

the researches countrywide, the present study aims at 

determining the prevalence rates of weight loss and dehydration 

in neonates hospitalized for jaundice to come up with solutions 

regarding the prevention of the issue. 

Materials and Methods: 

The present retrospective study investigated the files of all 

neonates hospitalized for jaundice since early 2014 till the end 

of the same year in terms of such variables as gender, 

hospitalization age, birth order, total and direct serum bilirubin 

levels, weight at birth and weight at hospitalization, delivery 

method, the existence of comorbid disease in mother and 

neonate, existence of hypernatremia following which the data 

were collected. In the meantime, the files of the infants 

diagnosed with kernicterus, blood group, Rh incompatibility, 

sepsis and dehydration were also examined. Despite the 

existence of dehydration, such other clinical scales like mucosal 

dryness, disrupted dermatological turgor, subsided fontanelle 

might be absent in these neonates, weight and its reduction 

seem to be the most precise method of diagnosing dehydration 

in the infants. Neonates with weight reductions for over 7% of 

their initial weight were entered the study as infants with 

dehydration and serum levels more than 145 mmol/L were 

considered as hypernatremia. Serum sodium levels above 

145mmol/L was considered as an indicator of hypernatremia 

and weight reductions to over 7% were considered as the gold 

standard of dehydration. Specific urine weight was not utilized 

as a scale for dehydration evaluation because complete urinary 

experiments did not exist in the files of the entire infants. 

Neonates born after a less than 34-week pregnancy period, 

infants with major congenital defections, infants with 

hypernatremic dehydration due to other causes like 

gastroenteritis and dermal disorders, sepsis and adrenal failure 

and infants with cholestase, i.e. direct bilirubin over 1.5mg/dL 

were excluded from the study. The files of 652 neonates were 

investigated and the data were subjected to SPSS, version 22. 

Results: 

In the present retrospective study, records of 652 neonates 

diagnosed with jaundice and hospitalized for a period from early 

2014 to late 2014 were investigated. Out of 652 files studied, 

505 (77.5%) were term (over 35-week pregnancy period) 

neonates who were included by the study and 147 (22.5%) 

were preterm neonates who were excluded from the study. 

Out of 505 term infants, 102 (20.2%) had weight reductions 

over 7% and dehydration. Out of 102 neonates who had been 

diagnosed with jaundice, 57 (55.9%) were boys and 45 (44.1%) 

were girls. Out of 102 infants who had been diagnosed with 

dehydration, 66 (64.7%) had been born through C-section 

delivery and 36 (35.3%) had been born through NVD practices. 

Out of 102 infants who had been diagnosed with dehydration, 

49 (48.3%) were first-born, 22 (21.5%) were second-born and 

4 (3.9%) were third-born and 5 (4.9%) were fourth-born and 2 

(1.9%) were sixth-born and no birth order had been recorded 

for 20 neonates (19.68%). Out of 102 infants who had been 

hospitalized for dehydration, 77 (75.5%) were found in their 

first five days of hospitalization and 23 (22.5%) were in their 

sixth to tenth days of hospitalization and 2 (2%) were in their 

hospitalization period of over 11 days. The average birth weight 

of the neonates with dehydration was 3156.76±501.25 grams. 

According to the experiments recorded in the neonates’ files, 

the average admission bilirubin level and the average sodium 

level were 17.38±6.28 and 147.89±13.52, respectively, and 

the serum BUN to creatinine ratio was 30.56±15.68. Out of 

102 neonates who had been diagnosed with weight reduction, 

52 (51%) had 7% to 10% dehydration and 50 (49%) had weight 

reductions more than 10%. In the investigation of the diseases 

of neonates’ mothers, the obtained results indicated that 77 

mothers (75.5%) had no diseases and 25 mothers (24.5%) had 

background diseases. Out of the 25 mothers with background 

diseases, 24 had UTI and 1 had hyperthyroidism. Out of 102 

neonates who had been diagnosed with dehydration, 36 

(35.3%) had serum sodium levels below 145 and 66 (64.7%) 
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had serum sodium levels above 145 (table 1). In the 505 studied 

neonates’ files, serum sodium levels below 145MEq/dl, 

equivalent to 7.1%, were found recorded for 36 neonates and 

serum sodium levels above 145MEq/dl, equivalent to 13.06%, 

were found recorded for 66 neonates. Serum sodium levels had 

not been recorded for 12 neonates. Out of 493 term infants 

with jaundice, 339 (68.8%) had normal Na level (below 

145MEq/l) and 154 (31.2%) had abnormal Na level (above 

145MEq/l). amongst 154 neonates with hypernatremia, 88 

(17.8%) did not show weight loss and 66 (13.4%) had 

hypernatremia plus weight loss (table 2). A significant 

relationship was evidenced between sodium level and weight 

loss of the neonates with hypernatremia in chi-square test 

(P=0.000). 

 

Table 1: weight variations in neonates hospitalized for 
jaundice during their early weeks of their lives in 
Motahhary Hospital in 2014 based on sodium level 

Sodium level (MEq/dl) 
Without weight 

loss 

With weight loss 
Total 

Over 7% 

Below 145 303 (61.5%) 36 (7.3%) 339 (68.8%) 
Abnormal (above 145) 88 (17.8%) 66 (13.4%) 154 (31.2%) 

Total 391 (79.3%) 102 (20.6%) 493 (100%) 

 

Table 2: absolute and relative frequency distributions of 
the neonates in terms of dehydration and serum sodium 

level 
Variable Frequency Percentage 

Dehydrated neonates without hypernatremia 36 7.3 

Dehydrated neonates with hypernatremia 66 13.38 

Neonates with jaundice and hypernatremia 
and without dehydration 

88 17.64 

Neonates with jaundice and without 
dehydration and hypernatremia 

303 61.46 

Discussion: 

Unconjugated hyperbilirubinemia is one of the major causes of 

neonates’ hospitalization during their early weeks of their lives 

and it is found accompanied by considerable mortality rates and 

neurological symptoms in case of its being severe and pathologic 
[14]. Jaundice is the result of bilirubin accumulation in the blood 

that can stem from excessive production of bilirubin and/or 

body’s inability in metabolizing bilirubin [15, 16]. The most 

common factor giving rise to prolonged neonatal jaundice is 

being fed on mother’s milk during the first two to three weeks 

of life and it can last up to 12 weeks. To diagnose the mother’s 

milk-induced jaundice, there is a need for screening for other 

pathological factors [17]. It has been shown in animal specimens 

that mother’s milk can increase bilirubin take-up in the 

digestive system as a result of which there is bought about an 

increase in the hepatic-intestinal circulation of bilirubin [18]. The 

present study aimed at the determination of dehydration 

frequency in term newborns hospitalized for jaundice in 

Orumia’s Motahhary Hospital during 2014. Based on the 

studies, a considerable number of the neonates hospitalized for 

jaundice (20.2%) also had notable weight losses and 13.38% 

had considerable weight loss along with hypernatremia. In the 

study that was conducted by Tarkan et al, 28 out of 86 neonates 

with jaundice (33%) showed severe weight losses and 10 

neonates (12%) were found with concomitant severe weight 

loss and hypernatremia [19]. Hypernatremia was found more 

frequent in this study for such a reason as lower hypernatremia 

limit in our study, i.e. 145mmol/l; but, in the study by Tarkan 

et al a serum sodium level over 150mmol/l had been set [19]. 

Higher frequency of dehydration in this study in comparison to 

the other studies carried out in Iran and the higher prevalence 

rates of weight loss to over 10% (49% of the dehydrated 

neonates) can be due to the insufficient awareness of mother 

referring to our health center of the importance and method of 

their neonates’ breastfeeding during the first week after birth 

and/or their refrainment of expressing their milking problems 

such as breast problems that need appropriate instruction and 

culture-building [10, 20]. In the present study, 64.7% of the 

neonates had been born through C-section delivery that is a 

factor restricting proper feeding of the neonate on the mother’s 

milk. The hospitalization age of the majority of the neonates 

(75.5%) was in a range from the first to the fifth days after birth 

and 22.5% of the neonates were in their 6th to 10th day of their 

lives. Considering the early jaundice induced by mother milk 

deficiency during the first week, it is important to instruct the 

unexperienced primiparous mothers about jaundice 

contingency during the first week as related to improper 

nutrition and inappropriate milking and there is also a need for 

precise follow-up tests of the neonates during this period [13]. In 

the study by Fernanda et al in Brazil, as well, imperfect 

nutrition was found followed by weight loss on the third day 

after birth and emphases were made on instruction for proper 

milking, supervision of milking mothers and evaluation of 

neonates for the development of acute jaundice risk and taking 

measures in line with reducing the intensity, if any [7]. It is 

recommended in the studies performed in this regard that the 

neonates should be examined for jaundice during their first 2 to 

3 days after dismissal [21, 22]. In the study conducted by Adoba et 

al, the majority of the neonates (54%) had experienced jaundice 

during one to three days after birth. Adoba et al reported that 

delivery period and neonate’s weight are associated with 

jaundice and the neonates with lower body weights are more 

frequently found with jaundice at birth [23]. It seems that 

jaundice can be a warning sign of dehydration originating from 

nutritional problems during the first week of life. In this study, 

154 (31.2%) out of all the patients with jaundice had 

hypernatremia and 88 neonates (17.8%) only had 

hypernatremia without considerable weight loss. 

Hypernatremic cases without weight loss can be attributed to 

the differences in the scales used for weighing the neonates, the 

differences in places wherein the neonates have been weighed, 

the differences in hospitalization place and duration and/or 

early referral before the occurrence of weight loss. The 

majority of the mothers uninformed of the harm that neonatal 

dehydration and jaundice can cause to the other parts of the 

body do not take neonatal jaundice so serious [23]. Therefore, it 

is recommended that the mothers should be provided with the 

required instructions regarding the dangers of neonatal jaundice 

so that they take quick measures like referring to pediatrician 

upon being confronted with such problems. 



Zahra Fakour et al.: Determining the dehydration prevalence in the several-week-old neonates 

50                                                                       Journal of Advanced Pharmacy Education & Research  | Apr-Jun 2019 | Vol 9 | Issue S2                

 

Conclusion: 

Due to the higher prevalence rates of hypernatremic 

dehydration in neonates with jaundice as was documented in the 

present study in contrast to the other similar studies, it seems 

that milking and its problems have been taken less seriously.   

Suggestions: 

It is suggested that the future research should be undertaken on 

mother milk deficiency and its relationship with hypernatremic 

dehydration and the prevalence of mothers’ milking problems. 
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