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Plain English Summary

This study investigated how common umbilical hernias are among Nigerian infants aged 1 to 12 months
and what factors might increase the risk of developing this condition. An umbilical hernia is a bulge or
protrusion near the belly button that occurs when part of the intestine pushes through a weakness in the
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abdominal wall. These hernias are particularly common in babies of African descent, and while most close
on their own without treatment, some can become serious and require surgery.

The researchers conducted their study at two teaching hospitals in southwestern Nigeria, enrolling 159
babies who attended outpatient and immunisation clinics. The babies were evenly split between males and
females, with an average age of about six months. The researchers collected information about the babies’
cord care practices, any infections or ilinesses they had experienced, and whether any family members had
a history of umbilical hernias.

The study found that 17% of the babies had an umbilical hernia—a figure that is surprisingly low compared
to earlier studies in African populations, where rates have been reported as high as 80% or more. The
researchers suggest this lower rate might be because their study included older babies, and many umbilical
hernias close on their own during the first year of life.

Two factors were found to significantly increase the risk of developing an umbilical hernia. First, babies who
had an infection of the umbilical stump (omphalitis) were nearly six times more likely to develop a hernia.
Second, babies with a family history of umbilical hernia were 13 times more likely to have one themselves,
suggesting a possible genetic predisposition to weaker connective tissue. Other factors examined, such as
jaundice, coughing, and abdominal distension in the first month of life, did not show any significant
association with hernia development.

The researchers recommend that healthcare workers pay special attention to babies with umbilical stump
infections and those with a family history of hernias. They also suggest that a larger, multi-centre study
across Nigeria would be helpful to confirm these findings and better understand the factors that contribute

to umbilical hernia development in African infants.

Introduction

Umbilical hernia (UH) is defined as a protrusion of
intra-abdominal contents through a defect in the
umbilical ring. Historically, the umbilicus has been
regarded as an important aesthetic feature,
although perceptions of its significance have
evolved (1, 2).

Umbilical hernia occurs more frequently among
populations of African descent, with reported
prevalence rates ranging widely, in some settings
reaching between 15% and 80%. Although often
benign and self-limiting, it may occasionally be
associated  with  complications such as
incarceration, intestinal obstruction, strangulation,
and, rarely, evisceration, which may necessitate
emergency surgical intervention (3, 4).

While some cases are present at birth, many
become clinically apparent only after the umbilical
cord separates. The condition is primarily attributed
to failure of closure of the umbilical ring, a process
that normally involves reinforcement by the
surrounding fascial structures, including the
transversalis fascia (often referred to as Richet
fascia), peritoneum, and remnants of the umbilical
vessels and urachus (5). Disruption of these
processes during early infancy may increase the
likelihood of hernia development.

Several factors have been associated with the
occurrence of umbilical hernia, including low birth
weight, prematurity, increased intra-abdominal
pressure, such as from ascites, and chromosomal
abnormalities, such as trisomy 21 (6).
Environmental and postnatal factors have also
been implicated. In particular, potentially modifiable

factors such as umbilical cord infection and
conditions that impair tissue healing may contribute
to delayed closure of the umbilical ring.

Identifying modifiable risk factors is therefore
important, especially in high-risk populations, to
guide preventive strategies and reduce the risk of
complications.

The aim of this study, therefore, is to determine the
prevalence of umbilical hernia and to evaluate
factors that may compromise reinforcement and
healing of the umbilical cicatrix, leading to the
occurrence of umbilical hernias in Nigerian post-
neonatal infants.

Materials and Methods

Study design

This is a prospective cross-sectional two-centre
study carried out at the children's outpatient and
vaccination clinics of two Teaching Hospitals in
southwestern Nigeria.

Study setting

Study Population/ Eligibility criteria

Children between the ages of 1 and 12 months,
who had undergone umbilical cord separation,
were recruited into this study. Children with
omphalocoele, gastroschisis, and abdominal
distension from other pathologies such as ascites,
peritonitis, Hirschsprung’s disease and other
related disorders were excluded. Others with
features suggestive of a genetic disorder, such as
Down’s syndrome, were also excluded

Sample size estimation and sampling technique
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Sample size was calculated using the WinPEPI
version 11.65 software.

A standard deviation of the mean of the xiphoid-
umbilical distance, 2.74cm from a previous study
(7) was used, with a precision set at 50%.
Minimum sample size, n = 118

Non-response (NR) factor =
1-NR

Assuming a non-response rate of 10%, then
minimum sample size = n x NR factor = 130

Data collection and analysis

Data collected were the patient's demography,
including the age at the time of measurement, sex,
weight, length and the gestational age at birth and
cord care.

Exposure variables are the events of umbilical cord
separation, including umbilical stump infection, the
occurrence of jaundice, abdominal distension and
coughing in the neonatal period. A positive family
history of umbilical hernia was also recorded. The

outcome variable was the presence or absence of
an umbilical hernia during evaluation. The size of
the umbilical hernia, where present, was the
transverse diameter measured from one edge of
the umbilical ring to the other edge. Three well-
trained individuals participated in the
measurements to limit inter-observer errors.
Descriptive and inferential data analysis was
performed using the Statistical Package for the
Social Sciences version 23 with significance at
p=0.05 and Odds ratio at 95% Confidence Interval
(Cl). Informed consent was obtained from the
parents/guardians of these children before
recruitment into the study. Ethical approval was
obtained from the Health Research Ethical
Committees of our institution.

Results

Out of 210 patients approached for the study, a
total of 159 babies were eventually evaluated in the
study. (Figure 1).
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Figure 1. Recruitment Flow Diagram

The males constituted 80 (50.3%), giving M: F-1:1.
Their ages ranged from 2 to 12 months, with a
mean age of 6.31 + 3.43 months. The birth weight
ranged from 1.2 kg to 5.2 kg (mean= 3.2+ 0.57kg)
while their present weight ranged from 2.7kg to
11.70 kg (mean= 6.86+1.80kg). Their length

ranged from 37cm to 85
64.35+8.77cm).

Umbilical hernias were recorded in 27 (17%) of
cases, and the size of the umbilical defect ranged
from 1.1 cm to 7.5 cm with a mean of 2.8+1.24cm.
60% of affected individuals have defects less than

3cm (Figure 2).

cm (mean=
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Figure 2: Frequency of different umbilical defect sizes

Cord care was carried out using methylated spirit
swab in 156 cases (98.1%), methylated spirit and
hot water compress in 2 cases (1.3%) and the cord
care gel in only 1 case (0.6%). The duration of cord
separation ranged from 3 to 33 days, with a mean
duration of 7.74+3.46 days. We recorded one case
(0.6%) with a history of umbilical cord infection and
19 (11.9%) cases with a positive family history of
umbilical hernia. Table 1

27 babies had jaundice, the majority of whom were
noticed between days 2 and 4. Out of these
jaundiced cases, 18(66.7%) were managed with
phototherapy, 4(14.8%) had exchange blood
transfusion, 1(3.7%) was treated with antibiotics,
while the remaining 14.8% had resolution without
any form of treatment. Also, 6 (3.8%) babies had a
cough within the first day of life, and only 2 (1.2%)
had abdominal distention around the time of
delivery. Table 1

Table 1: Descriptive statistics of associated factors around umbilical cord separation

Associated Factors around umbilical cord separation Frequency Percentage

Umbilical stump infection 1 0.6
Family history of umbilical hernia 19 11.9
Jaundice 27 16.9
Abdominal distension 2 1.3
History of cough 6 3.8

N =159

We found a significant relationship (p=0.03) and an
almost 6-fold (OR=5.85; Cl: 4.15-8.25) risk of
umbilical hernia in those with umbilical stump
infection. Similarly, we found a significant
association (p<0.001) and a 13-fold (OR=13.29, CI:
4.57-38.64) risk of umbilical hernia in infants with a
positive family history of umbilical hernia when
compared with infants without similar exposures.

However, there was no significant association or
significant risk of developing umbilical hernia in
infants  with  history of jaundice(p=0.127),
(OR=0.33, CI: 0.07-1.47), history of abdominal
distension(p=0.226), (OR=0.93, CI: 0.11 - 8.31)
and history of coughing in the first month of life
(p=0.951), (OR=4.82, Cl: 0.29 - 79.39). (Table 2)

Table 2: Odds ratio of umbilical hernia in relation to Associated Factors around umbilical cord

separation
Umbilical hernia Odds Ratio 95% ClI p-value
Yes No
Family history of umbilical hernia Yes 12 7 13.29 4.57 - <0.001
No 16 124 38.64
History of umbilical cord infection Yes 1 0 5.85 4.15-8.25 0.03
No 27 131
History of jaundice Yes 2 25 0.33 0.07-1.47 0.127
No 26 106
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History of coughing during the first month Yes 1 5 0.93 0.11 - 8.31 0.226
No 27 126
History of abdominal distension during the first month  Yes 1 1 4.82 0.29 - 0.951
No 27 130 79.39
Discussion risk due to a genetic predisposition for weaker
In this prospective cross-sectional two-centre connective tissue (19), consequently

study, we found no difference in sex distribution,
similar to previous reports (8, 9). We also found
that methylated spirit (70% alcohol) was used for
cord care in more than 99%, in agreement with
previous studies about uptake of modern cord care
practices in Nigerian mothers (10, 11). The mean
time of cord separation of 7.74+3.46 days, which is
comparable with the use of other dressing agents,
despite reports that the use of alcohol for cord care
is associated with delayed cord separation when
compared with the use of chlorhexidine or dry
dressing (12).

This study also revealed an umbilical hernia
prevalence of 17%, which is surprisingly low in an
African population where incidence can be above
90% (6). This finding is, however, comparable to
those in non-African populations, where values
ranged from 1.9 -18.5% (13). Moreover, since
more than 64% of umbilical hernias close within the
first year (14). Our finding of lower prevalence may
be due to our study population of post-neonatal
infants, where spontaneous closure of umbilical
hernias is in progress, compared with neonates in
the previous Nigerian studies, where hernias may
be more prevalent. Moreover, ours is a hospital-
based cross-sectional study carried out in specific
clinics where incidence may not be reflective of
what is obtainable in the general population.

We observed a significant relationship between
umbilical stump infection and umbilical hernia,
similar to that described in other species like cattle
(15). This finding is, however, not readily described
in human literature, probably because umbilical
hernia in humans is considered a congenital
condition (16). Studies have, however, shown that
the presence of both bacteria and endotoxins in
wounds can lead to prolonged elevation of pro-
inflammatory cytokines, thereby elongating the
inflammatory phase of wound healing, invariably
resulting in chronicity and failure of wound healing
(17). Umbilical stump infection may therefore
explain a delay in the consolidation of the umbilical
cicatrix, precipitating umbilical hernia development.
Similarly, we found a significant relationship
between positive family history of umbilical hernia
and occurrence of umbilical hernia, similar to a
previous report by Sazhin et al from Russia (18).
Even though umbilical hernias are said not to be
directly inherited, a family history can increase the

compromising healing and precipitating the
development of UHs. This may therefore explain
the significant relationship of positive family history
and the occurrence of umbilical hernias.
Conversely, the presence of jaundice did not show
any significant relationship with the occurrence of
umbilical hernia (OR=0.33, CI:0.07-1.47). Even
though it is established that obstructive jaundice
compromises wound healing (20, 21), the lack of
association between jaundice and umbilical hernia
in our study may be because neonatal jaundice is
mainly non-obstructive and the bilirubin levels seen
in our patients (with more than 80% resolving
spontaneously or following phototherapy) were not
severe enough to compromise healing of the
umbilical cicatrix and precipitate umbilical hernia.
Also, cough (OR=4.82, CIl:0.29 - 79.39) and
abdominal distension (OR=0.93, CI:0.11 - 8.31) did
not reveal any significant risk of occurrence of
umbilical hernia. These are factors that are known
to precipitate hernia development in other parts of
the body (22). One would expect that the increased
intra-abdominal pressure generated by these
factors would compromise the healing of the
umbilical cicatrix, thereby precipitating umbilical
hernia development. However, to be able to
precipitate an umbilical hernia, these factors are
expected to compromise the reinforcement of the
umbilical cicatrix after cord separation (5). If these
factors manifest early and resolve before cord
separation, they may not adversely affect the
healing process and precipitate an umbilical hernia.
Also, if these factors manifest after full
consolidation of the umbilical cicatrix, they may not
precipitate hernia development. Nevertheless, we
did not determine the timing of occurrence of these
factors in relation to umbilical cord separation,
which may explain why there was no significant
relationship with umbilical hernia development.

Study Limitation

The non-determination of the timing of occurrence
of some evaluated factors (exposure variables) in
relation to cord separation and the self-reported
identification of umbilical stump infection by mother
and caregivers are limitations of this study.
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Conclusion

Despite the established high incidence of umbilical
hernia in the African population, we recorded a
prevalence of 17% in post-neonatal infants. We
conclude that umbilical stump infection (omphalitis)
and a positive family history of umbilical hernia are
associated factors implicated in the development of
umbilical hernia in Nigerian post-neonatal infants.
Nevertheless, to overcome the limitations of the
study, we propose that a multi-institutional cohort
study across several regions on a national scale
may be required to confirm or refute these findings.
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