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Published online: 28 November 2009

� Springer Science+Business Media, LLC 2009

Abstract The application of olive oil is one of the tra-

ditional practices used in umbilical cord care in Turkey.

The study was conducted experimentally, so as to compare

microbiologically the efficacy of olive oil use and keeping

the stump dry. Data were obtained using a personal infor-

mation form and an omphalitis follow-up form, as well as

from cultures taken from the infants’ umbilical cords.

Cultures were taken from the neonates’ umbilical cords at

three different times. The Pearson chi-square test, student

t test, percentages, and averages were used for statistical

data analysis. The average time for separation is 9.46 days.

For the control group, this period is 9.8 days, while for the

study group, it is 9.1, lacking a statistically significant

difference between the two groups (P [ 0.05). However,

when the cut-off point for umbilical cord detachment is set

at 10 days, the cords of 71.6% of the neonates in the study

group, compared with 55.6% of the control group, are

observed to have separated before 10 days, representing a

significant difference between the groups (P \ 0.05). In all

of the cultures collected, growth was noted in 35.9% of the

study group and 33.3% of the control group. The correla-

tion between the method used for the care of the cord and

the total culture results was not statistically significant

(P [ 0.05). Olive oil can be used in the umbilical cord care

of neonates under appropriate conditions; we recom-

mended that this investigation be repeated on expanded

sample groups.
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Every year, on average, 4 million neonatal deaths occur

worldwide. More than 99% of these mortalities take place

in developing countries, with almost half of infants dying

from infection. Umbilical cord infections are among the

leading causes of neonatal mortality. The World Health

Organization (WHO) reports that 460,000 neonatal deaths

associated with umbilical cord infections occur annually in

developing countries [1–5]. Umbilical cord infections,

which rank high among the leading causes of neonatal

death, especially in developing countries, were also a pri-

mary cause of neonatal fatalities in developed countries in

the 1940s [6].

Pathogenic micro-organisms, such as staphylococci and

coli-form bacilli, as well as gram-negative staphylococci

and nonpathogenic micro-organisms, are present on the

skin of the newborn following normal vaginal birth [7].

The umbilical cord provides a favorable medium for bac-

terial colonization because it contains necrotic tissue [8].

The umbilical cord, therefore, carries a potentially high risk

of infection development and associated death in neonates

[6, 8]. Under normal conditions, before separation, the

umbilical cord dries out, turns a brownish color, and usu-

ally detaches within the 5–15 days following birth [7]. In

cases where an umbilical cord infection develops, however,

the periphery of the cord reddens, swells, and when
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infected by anaerobic microorganisms, a purulent dis-

charge is present. On the other hand, sepsis may develop in

the infant even in the absence of these signs and symptoms.

Sepsis presents with high fever, lethargy, and malnutrition

[7]. Umbilical cord infection is, therefore, very dangerous,

and can be fatal, among neonatal infections.

Washing hands, and attention to hygiene, are foremost

in preventing umbilical cord infections. Topical antibiot-

ics and antiseptics are used in umbilical cord care.

However, it has been reported that topical antiseptics may

have toxic and carcinogenic effects [9]. Studies of ani-

mals have found that, although triple dye (brilliant green,

proflavine hemisulphate, and crystal violet in an aqueous

solution), has been determined to be very effective against

Staph. aureus, it may have toxic and carcinogenic effects.

Keeping the umbilical cord clean and dry is another

method of care [6, 8, 10–12] and a variety of traditional

practices exist for the care of the umbilical cord in dif-

ferent cultures. These include application of coal, various

spices, cow dung, ash, machine oil, turmeric, mustard oil,

dried banana, breast milk, and olive oil to the cord [7, 12,

13]. While olive oil and similar substances are not

harmful to the baby, and in fact may even be beneficial,

the use of substances such as coal, cow dung, and ash

carry serious risks of bacterial infection and neonatal

tetanus development [7, 12].

The application of olive oil is one of the traditional

practices used in umbilical cord care in Turkey. According

to the literature, the fruit and fiber of the olive tree are

known to have an antimicrobial effect [14]. The linoleic

acid present in olive oil is seen to act as an antifungal agent

by preventing the oxygenation of fungi [15]. Another

characteristic of olive oil is its basal moisturizing action.

Olive oil is reported to reduce the skin’s vulnerability to

trauma and accelerates the healing process [16]. Studies

have shown that pheloic, found in olive oil, promotes

endothelium growth, causing local vasodilation and

reducing inflammation [10, 15, 17]. A study demonstrated

that local administration of olive oil cured approximately

two-thirds of fungal infections [18]. Additionally, olive oil

has been reported to contain vitamin E, which is a natural

antioxidant often used to treat minor skin lesions [19]. The

literature also indicates that olive oil is effective in pre-

venting nipple cracks and reducing soreness in the mother,

while preventing mouth sores in the infant [15].

Despite traditional practice, however, no studies have

examined the use of olive oil in caring for the umbilical

cord. Since it is not possible to eradicate traditional prac-

tices in any society completely, it is important to ensure

correct usage of practices of a benign nature. This study

was intended to determine the heretofore unexplored effect

of olive oil, which is known to have many benefits for

maternal and infant health, in umbilical cord care.

Methods

Study Design

The study was conducted experimentally, so as to compare

microbiologically the efficacy of olive oil use and keeping

the stump dry. Olive oil was used for the umbilical cord

care of the newborns in the study group, whereas in the

control group, umbilical cord care consisted solely of

keeping the cord clean and dry.

Sample and Data Collection

The study was conducted at the postpartum clinic of a

university hospital in Ankara, Turkey, and at the mothers’

homes. The sample consisted of 150 women, prescribed by

the WHO as 75 in the study group, and 75 in the control

group, based on the frequency of omphalitis (0.1%) [1].

However, for various reasons, one loss occurred in the

study group, and three in the control group during the first

culture; two losses occurred in the study group and eight in

the control group during the second culture; and there were

14 losses in the study group and 10 in the control group

during the third culture. Mothers aged 20–35 years, with at

least an elementary school education, who had not expe-

rienced any infection during pregnancy and who had no

chronic diseases, and with term babies with no anomalies

and a birth weight of over 2,500 g, were included in the

sample. The study and control groups were paired to avoid

statistical differentials (P [ 0.05) in variables that might

influence the study outcome (mother’s education, age,

number of births, baby’s birth weight) (Table 1).

Measurement

Data were obtained using a personal information form

developed by the investigators by reviewing relevant lit-

erature to record data related to the mother and the neonate,

and an omphalitis follow-up form, as well as from cultures

taken from the infants’ umbilical cords.

Implementation of the study began at the maternity

clinic of the hospital and continued at the mothers’ homes

through to the detachment of the babies’ umbilical cords.

Cultures were taken from the neonates’ umbilical cords at

three different times. The first culture was taken immedi-

ately after birth, before the initial umbilical care took

place; the second was at 72 h following birth; and the third

was following separation of the cord. The investigators

collected the first and second cultures, usually at post-

partum clinics. The mothers, who had been taught by the

investigators how to obtain a sample, took the third culture

at home after the separation of the cord, and informed the

investigators. The investigators picked up these cultures
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from the mothers’ homes. The cultures were cultivated in

a laboratory by two researchers who specialized in

microbiology.

The investigators provided the olive oil to be used for

the umbilical cord care of the neonates in sterilized, photo-

protective glass dropper bottles. Olive oil was applied to

the umbilical cords of the neonates in the study group twice

a day, in doses of five drops each in the morning and

evening, totaling 10 drops per day. Administration of olive

oil to the study group infants began immediately after birth

and continued for 2 days following separation of the

umbilical cord. The investigators visited the mothers in

their hospital rooms following delivery, and gave them

information about umbilical cord care. In addition, the

investigators demonstrated to the mothers in the study

group how to apply olive oil to their newborns’ umbilical

cord. Each mother in the study group was also given an

illustrated brochure developed by the investigators, which

explained the stages of the olive oil treatment, important

points in umbilical cord care, and the warning signs and

symptoms of omphalitis, in both writing and pictures. The

brochure also included contact information of the investi-

gators to enable the mothers to establish communication

when they needed and when the cord was detached. Sim-

ilarly, the mothers in the control group were also given an

illustrated brochure with information on the rules of

keeping the cord dry and the warning signs of omphalitis.

This brochure also listed the investigators’ contact

information.

Permission was obtained from Gazi University’s Medi-

cal, Surgical, and Pharmaceutical Practices Local Ethical

Council to conduct the study. The investigators explained

the study to expectant mothers before childbirth. Mothers

who agreed to participate in the study, both orally and in

writing, and who fitted the study criteria, were included in

the sample. The women were aware of their free choice to

leave the study at any stage.

Data Analysis

Data were analyzed in a single-blind. Investigators who

cultivated and analyzed the cultures did so without

knowledge of the groups to which the samples belonged.

The Pearson chi-square test, student t test, percentages, and

averages were used for statistical data analysis.

Limitations

Although olive oil is being used in umbilical cord care as a

traditional practice, especially in rural areas in Turkey, it

has taken a long time to reach the sample group because

the study was conducted in an urban area. There have been

losses in the sample group and, consequently, some babies

have been hospitalized for various reasons and some

families have left town. It has taken a long time to reach

the sample group because of the many sample selection

criteria and cases have been paired into study and control

groups one by one.

Table 1 Some characteristics of mothers and newborns

Groups

Control Study Total v2

N % N % N %

Education status

Primary school 10 13.3 9 12.0 19 12.6 3.338, P = 0.844

High school 17 22.7 20 26.7 37 24.7

University and upper graduated 48 64.0 46 61.3 94 62.7

Parity

Primipar 50 66.7 44 58.7 94 62.7 1.026, P = 0.311

Multipar 25 33.3 31 41.3 56 37.3

Total 75 100.0 75 100.0 150 100.0

n X ±SS t P

Mother’s age

Control 75 29.84 5.022 -0.651 0.516

Study 75 30.35 4.501

Weight of newborn

Control 75 3,269.53 443.654 1.037 0.302

Study 74* 3,246.69 405.932

* One newborn’s weight couldn’t learnt
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Results

Of the mothers participating in the study, 62.7% were

university graduates, 62.7% were primiparous, and had an

average age of 30.09 years. The average birth weight of the

neonates was 3,258.19 g, 53.3% of whom were female.

Table 2 shows the interval of umbilical cord separation

by method used. The average time for separation is

9.46 days. For the control group, this period is 9.8 days,

while for the study group, it is 9.1, lacking a statistically

significant difference between the two groups (P [ 0.05).

However, when the cutoff point for umbilical cord

detachment is set at 10 days, the cords of 71.6% of the

neonates in the study group, compared with 56.0% of the

control group, are observed to have separated before

10 days, representing a significant difference between the

groups (P \ 0.05).

Although not included in the table, Staph. epidermidis

(first culture: 0.7%; second culture: 34.5%; third culture:

27.8%), Staph. aureus (first culture: 1.4%; second culture:

16.2%; third culture: 17.5%), Klebs. pneumoniae (first

culture: 0.7%; second culture: 4%; third culture: 4%) and

E. coli (first culture: 0.0%; second culture: 4.7%; third

culture: 1.3%) were the micro-organisms that proliferated

the most in the cultures obtained, while none of the neo-

nates developed omphalitis. In all of the cultures collected

from the neonates, growth was noted in 35.9% of the study

group and 33.3% of the control group. The correlation

between the method used for the care of the cord and the

total culture results was not statistically significant

(P [ 0.05).

Table 3 shows the distribution of the microorganisms

with the highest colonization rate, according to the method

of umbilical cord care. Staph. epidermidis grew in the

cultures taken from 53.3% of the neonates in the study

group, and in 44% in the control group. The difference in

Staph. epidermidis growth in the neonatal groups was not

found to be statistically significant (P [ 0.05). Staph.

aureus growth occurred in the cultures of 22.7% of the

study group and 33.3% of the control group, and the dif-

ference lacked statistical significance (P [ 0.05). Klebs.

pneumoniae was present in 6.7% of the study group and

10.7% of the controls, and the difference between the

groups lacked statistical significance (P [ 0.05). Finally,

E. coli growth occurred in the cultures of 8.2% of the study

group and 4% of the control group neonates, with no sta-

tistical significance in the difference between the groups

(P [ 0.05).

Discussion

Use of olive oil is one of the traditional methods of

umbilical cord care in Turkey. Although some traditional

approaches are harmful to human health, others have

benefits. Our study has determined that the average time of

umbilical cord detachment of the neonates according to the

method used was very close (S: 9.1 days, C: 9.8 days). A

meaningful differential between the groups in terms of cord

detachment time averages was lacking (P [ 0.05). How-

ever, with a 10 day cutoff point for umbilical cord

detachment, it was found that the umbilical cords of three-

quarters of the neonates in the study group, compared with

slightly more than half of those in the control group, had

detached in less than 10 days. The difference between the

groups in terms of cord detachment before and after

10 days was statistically significant, with the cords of the

neonates in the study group separating before 10 days

(P \ 0.05). Results obtained from studies investigating the

time of cord separation according to the method of care

vary. Mullany et al. determined the mean separation time

was shorter in dry cord care (4.24 days) and soap/water

Table 2 Newborn umbilical cord separation time according to method used

Groups n X ±SS Min Max t P

Control 75 9.80 3.062 3 18 1.446 0.150

Study 74* 9.12 2.648 3 15

Total 149 9.46 2.875 3 18

Separation time

10 days and upper Lower than 10 days Total v2 P

Method N % N % N %

Dry-clean keeping 42 56.0 33 44.0 75 100.0 3.93 0.047

Olive oil 53 71.6 21 28.4 74 100.0

Total 95 63.8 54 100.0 149 100.0

* One newborn’s umbilical cord separation time couldn’t learnt
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(4.25 days) clusters than in chlorhexidine clusters

(5.32 days). Dore et al., meanwhile, determined the mean

separation time in alcohol group to be 9.8 days and in

natural drying group 8.16 days, and in the study by Vural

and Kisa, cord separation occurred at a mean of 9.9 days in

the povidone-iodine group, and in the dry care and topical

human milk groups, cord separation occurred at a mean of

7.7 and 7 days respectively. Ekici et al. determined the

mean separation time in alcohol group as 8.1 ± 2.3 days,

in povidone-iodine and alcohol group as 8.7 ± 2.8 days

and in natural drying group as 6.1 ± 2.1 days [3, 5, 12,

20]. According to the WHO, the longer the umbilical cord

retention, the higher the risk of omphalitis development

[1]. Detachment of the umbilical cords of the neonates in

our study group before the 10 day period suggests that use

of olive oil in cord care may reduce the risk of omphalitis.

The neonate lacks normal protective flora at birth, which

begins to form within 24 h following birth. Normal skin

flora of a neonate develops with the micro-organisms

transferred from the mother’s vagina, skin, and hands [1].

The micro-organisms that most frequently pass through this

route are Staph. epidermidis and Staph. aureus. In our

study, the micro-organisms that grew in largest quantities

in the cultures from the umbilical cords of neonates were,

respectively, Staph. epidermidis, Staph. aureus, and E. coli,

with none of the babies developing omphalitis. According

to the literature, multiple micro-organisms feature in the

development of omphalitis. These are, usually, Staph.

aureus, Group-A streptococci, E. coli, Klebs. pneumoniae,

and Proteus mirabilis [21]. Performing the birth outside of

the hospital in unfavorable conditions, and not observing

hygienic rules in umbilical care and using some traditional

practices in umbilical care, increase the risk of neonatal

infection. In developing countries especially, many tradi-

tional practices, such as animal manure, turmeric, mustard

oil, dried herbs and coal dust, have been used in the

umbilical care and, as a result, neonatal deaths have been

increasing due to ompholithis [13, 22]. In recent years,

births have been performed mostly in hospitals as hygienic

conditions in Turkey have improved and neonatal mortality

has decreased significantly [23]. Besides this, some tradi-

tional practices continue to be performed in Turkey. Olive

oil is one of these traditional practices applied in the

umbilical cord care of newborn. In laboratory studies, it

was determined that the olive oil has antimicrobial effects.

Medina et al. determined that the content of dialdehydic

due decarboxymethyl oleuropein of extra virgin olive oil

has a strong and broad spectrum of anti-microbial effects

and Tripoli et al. stated that olive oil can be used in the

treatment of some infectious diseases because of its anti-

microbial effects [24, 25]. Kiechl-Kohlendorfer et al. [26]

applied water-based skin creams and olive oil with soft-

ening creams in the umbilical cord of premature newborns,

and found that dermatitis was seen less in newborn infants

when olive oil was used in the umbilical cord care.

The findings of our study can be said to be in keeping

with the literature. Based on the conclusion of our study

that S. epidermidis, S. aureus, K. pneumoniae, and E. coli

were the micro-organisms with the highest rates of prolif-

eration, and that no significant statistical difference existed

between the groups in terms of micro-organism growth, it

is believed that the use of olive oil in the care of the

umbilical cords of neonates, which is a traditional practice

in the country, carries no health risk.

Umbilical cord separation time of the neonates in the

study group was determined as 9.8 days, compared with

9.1 days for the control group, and no meaningful differ-

ence was observed in the cord separation time averages of

the two groups. A statistically significant correlation was

also lacking between the method used and the overall

culture results. The micro-organisms that reproduced the

most in the cultures collected were Staph. epidermidis,

Table 3 Distribution of the microorganisms with the highest colonization rate according to the method of umbilical cord care

Method The Microorganisms

Staphylococcus epidermidis
colonization

Staphylococcus aureus
colonization

Klebsiella pneumoniae
colonization

Escherichia coli
colonization

Yes No Yes No Yes No Yes No

Na % Na % Na % Na % Na % Na % Na % Na %

Dry-clean keeping 33 44.0 42 56.0 25 33.3 50 66.7 8 10.7 67 89.3 3 4.0

72

96.0

Olive oil 40 53.3 35 46.7 17 22.7 58 77.3 5 6.7 70 93.3 6 8.2

67

91.8

Total 73 48.7 77 51.3 42 28.0 108 72.0 13 8.7 137 91.3 9 6.1

139

93.9

v2 = 1.308, P 0.253 v2 = 2.116, P 0.146 v2 = 0.758, P 0.384 v2 = 1.153, P 0.283

a N has doubled because of more than one colonization
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Staph. aureus, Klebs. pneumoniae, and E. Coli, and

omphalitis did not develop in any of the neonates. The

difference between the study and control groups, in terms

of proliferating micro-organisms, was not statistically

meaningful.

Our study concludes that olive oil can be used in the

umbilical cord care of neonates under appropriate condi-

tions, and recommends that the investigation be repeated

on expanded sample groups.
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