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Introduction: Anomalous cord insertion causes bad pregnancy outcomes. Therefore, 
knowledge on the prevalence and risk factors of anomalous cord insertion will reinforce 
the prenatal care by health providers in addressing the adverse outcome caused by this 
abnormality.
Methods and Materials: An institution-based cross-sectional study design was conducted 
among 421 singleton births at the University of Gondar comprehensive specialized hospital. 
A systematic random sampling technique was used to select study participants. Data were 
collected by using a structured questionnaire and checklist and was entered into epi-data 
version 3.1 and then exported to SPSS version 20 for data cleansing and analysis. Bi-variable 
and multivariable logistic regression was employed to identify factors associated with 
anomalous cord insertions. Crude and adjusted odds ratio with a 95% confidence interval 
was calculated to identify the independent risk factors for anomalous cord insertions.
Results: The prevalence of anomalous cord insertion was 9.0% in singleton pregnancies. 
Independent risk factors for ACI were advanced maternal age (AOR= 4.77), primiparity 
(AOR=3.87), maternal chronic hypertension (AOR=3.23), previous caesarian delivery 
(AOR=3.28), and use of IUCD before pregnancy (AOR=3.91).
Conclusion: Anomalous cord insertion was reported in approximately one-tenth of single-
ton deliveries in the representative Ethiopian population. Advanced age, primiparity, hyper-
tensive disorder, history of caesarian section, and IUCD usage before pregnancy were 
associated with increased risk of anomalous cord insertion.
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Introduction
Most of the time, umbilical cord inserts into the central portion of the placenta, well 
away from the placental edge, ie central insertion or eccentric insertion (insertion of 
the umbilical cord between the center and 2 cm away from the placental disc 
edge).1 However, sometimes the umbilical cord may insert within 2 cm from the 
placental edge, which is considered as marginal cord insertion2 or to the chorioam-
niotic membranes of the placenta rather than on to the placental mass.3 The last two 
types are grouped into anomalous cord insertion.
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The reason for variations in the site of insertion of the 
umbilical cord is not well understood. But it is thought to 
be resulted from a process known as trophotrophism1 in 
which the chorionic frondosum or the early placenta 
“migrates” with advancing gestation to ensure a better 
blood supply from a more richly vascularized area.

The prevalence of anomalous cord insertion is 8.1%.4 

This anomaly causes different adverse pregnancy and 
perinatal outcomes. Intrauterine growth retardation, pre-
term labor, low birth weight, growth retardation, low 
APGAR scores, abnormal fetal heart patterns and conge-
nital anomalies like esophageal atresia, obstructive uropa-
thies, congenital hip dislocations, asymmetrical head 
shape, and spina bifida are some of the complications of 
anomalous cord insertion.4,5

Even though the burden of anomalous cord insertion is 
high to this end, there is a clear gap in measuring the 
prevalence and identifying the risks which lead to ACI in 
Ethiopia. For this reason, this study aims to measure the 
magnitude of the problem (prevalence of anomalous cord 
insertion) and to state the possible predisposing factors 
that lead to anomalous cord insertion in the University of 
Gondar comprehensive specialized hospital, northwest 
Ethiopia.

Methods and Materials
Study Setting
The study was conducted at the University of Gondar 
Comprehensive Specialized Hospital (UOGCSH), mater-
nity and neonatal ward. This hospital serves a population 
of seven million across the Amhara region, and averages 
of 10,140 mothers give birth per year.

Study Design and Period
The institution-based cross-sectional study design was 
conducted from February 2020 to April 2020.

Population
All singleton births at the University of Gondar comprehen-
sive specialized hospital in the maternity and neonatal ward 
are the source population, and the study population is all 
singleton births that met the inclusion criteria within the 
study period at the UOGCSH maternity and neonatal ward.

Inclusive and Exclusive Criteria
All singleton births were included. Placenta specimens 
without intact umbilical cord and with externally 

identifiable pathology, Bifurcated umbilical cord before 
its insertion, and seriously ill mothers if unable to com-
municate were excluded.

Sample Size Determination and Sampling 
Procedure
The sample size was estimated using a single population 
proportion formula that took into account the following 
factors: population proportion, p =0.5, a margin of error, 
d =0.05, and 95% confidence interval. With a 10% non- 
response rate, the final sample size was estimated to 
be 422.

The study participants were chosen using a systematic 
random sampling technique. Six months prior to the data 
collection period, the client registration book was checked, 
and the total number of deliveries during the data collec-
tion time was calculated (1690 deliveries per two months) 
The number of units in the population (N) was divided by 
the optimal sample size to decide the sampling interval (K) 
(n). N=1690, n=422, k=1690/422= 4. K=N/n, N=1690, 
n=422, k=1690/422= 4. Starting with the randomly 
selected (4th) newly born eligible mothers’ placentas and 
umbilical cords, every 4th mother placenta with the 
attached umbilical cord was enrolled in the study, propor-
tional to the unit participant numbers (size).

Variables of the Study
Dependent Variable
Anomalous cord insertion (Absence: Central, Eccentric, 
Presence: velamentous and/or marginal).

Independent Variables
Sociodemographic characteristics: maternal age, residence, 
income, educational level, marital status.

Obstetrical and pregnancy-related factors: parity, prior 
termination, infertility, previous caesarian delivery, pla-
centa praevia, vaginal bleeding, previous miscarriage, 
a female fetus.

Drugs and medicine-related factors: use of IUCD 
before current pregnancy, smoking cigarette, folic acid 
supplementation, consumption of alcohol.

Data Collection Procedure and Tools
When the mother gave birth to the placenta in the mater-
nity and neonatal ward, fresh specimens that met the 
inclusion requirements were collected immediately. The 
umbilical cord’s course and insertion site were then care-
fully noted by the data collectors. The distance between 
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the placental edge and the insertion site of the umbilical 
cord was also measured. A standardized questionnaire and 
checklist were used to collect information about the 
mother and the pregnancy. The data collection question-
naire and checklist were written in English first, then 
translated into Amharic and back to English.

Data Quality Control and Management
Data collecting checklists adapted from various works of 
literature and updated according to our study objectives 
were reviewed for clarification, understandability, unifor-
mity, and completeness prior to data collection to ensure 
data quality. The aims, method of data collection, and 
standard operating procedure were discussed to data col-
lectors (two BSc. Midwives from the University of Gondar 
comprehensive specialized hospital) and a supervisor (one 
MSC midwife lecturer from Gondar University) over the 
course of two days. At Dembia Primary Hospital, a pretest 
was conducted on 5% of the sample size before the actual 
data collection period. Based on the pretest outcome, 
necessary changes, significant amendments, and a logical 
flow of ideas were retained. Near supervision was pro-
vided by qualified supervisors every day and by the prin-
cipal investigator every other day. All necessary feedback 
was offered to data collectors the next morning before data 
collection and the quality of equipment was also checked 
to ensure accuracy.

Data Processing and Analysis
The data were manually reviewed for completeness, 
coded, and entered into Epi Data version 3.1 statistical 
packages, after which it was exported to SPSS Version 
20 for further cleaning and analysis. Inconsistent values 
were double-checked and corrected as required against the 
filled data extract format. The effects of categorical vari-
ables were represented using frequency, percentage, 
graphs, and pie charts, while continuous variables were 
represented using means and standard deviations. The 
frequency or percentage of study participants was calcu-
lated using cross-tabulation. The relationship of indepen-
dent variables with the dependent variable was determined 
using bivariate and multivariate logistic regression ana-
lyses. By controlling confounders, variables with 
P-value<0.2 in bivariate analysis were entered into 
a multivariate logistic regression model to classify the 
relevant determinants. To determine the existence and 
strength of associations, odds ratios with 95% confidence 
were calculated, and statistical significance was declared if 

P-value<0.05. The Hosmer–Lemeshow goodness-of-fit test 
was used to validate the final model.

Ethical Considerations
The ethical review committee of the University of 
Gondar’s School of Medicine, College of Medicine and 
Health Sciences (Ref. No 1879/02/2020) gave its approval. 
UOGCSH’s Gynecology and Obstetrics Department got an 
official note. Finally, after receiving approval from the 
Maternity and Neonatal Ward supervisor, the mothers 
from whom the specimens were collected were told 
about the study’s intent and benefits, as well as the proto-
col and their right to refuse. Furthermore, the research 
participants were told that confidentiality would be upheld, 
and each mother’s informed written consent was obtained 
at the time of data collection. The University of Gondar 
Ethical Review Committee also approved participants 
under the age of 18 years to provide informed consent 
on their behalf, and the informed consent included the 
publication of anonymized responses. We can confirm 
that all procedures were carried out in accordance with 
the Declaration of Helsinki.

Result
Statistical Descriptions of 
Socio-Demographic Factors
A total of 421 mothers took part in the study, with 
a 99.76% response rate. Respondent mothers in this 
study ranged in age from 16 to 45 years old, with 
a mean of 27 years and SD of 6.19. The mothers were 
mostly from urban areas, with 368 (87.4%) hailing from 
the city and 53 (12.6%) hailing from the countryside. 
Eighty-nine percent of the respondents were married, and 
the mothers’ predominant faith was orthodox Christianity. 
Approximately 10.9% of the respondents were illiterate, 
while 210 (49.9%) had a diploma or higher. Eighty percent 
of the mothers who replied were either government 
employees or stay-at-home moms (Table 1).

Statistical Descriptions of Factors Related 
to ACI
108 (25.7%) of the study participants were primiparous, as 
shown in Table 2. Thirty-one (9.9%) of the multiparous 
women had at least one caesarian section delivery. About 
a quarter of the respondents (13%) had experienced 
a miscarriage or stillbirth. Fertility-related problems were 
recorded by 32 (7.6%) of mothers. In this study, approximately 
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7.8% and 4.0% of the participants had vaginal bleedings and 
placenta praevia, respectively, during pregnancy. Among all 
the participants, about half of the mothers had a female fetus, 
and just 0.5% of the umbilical cords had a single artery.

According to Table 2, 68 (16.2%) of mothers had 
a history of alcohol use during and before pregnancy, but 
no mother had a history of smoking during and before 
pregnancy. 397 (94.3%) of all respondent mothers took 
folic acid supplements during pregnancy, and 34 (8.1%) of 
the women had a history of IUCD use.

Table 1 Descriptive Statistics of Socio-Demographic 
Characteristics of Mothers in the University of Gondar 
Comprehensive Specialized Hospital, Northwest Ethiopia, 2020

Variables Categories Frequencies Percent

Maternal age < 35 366 87.0

≥35 years old 55 13.0

Residence Urban 368 87.4

Rural 53 12.6

Marital status Married 375 89.0

Unmarried 37 8.9

Divorced 9 2.1

Religion Orthodox 349 83.0

Muslim 69 16.3

Protestant 3 0.7

Educational Status Illiterate 46 10.9

Read and write 32 7.6

Complete primary edu 48 11.4

Complete second edu 85 20.2

Diploma and above 210 49.9

Maternal Job Housewife 165 39.2

Student 29 6.9

Government employee 171 40.6

Private business 56 13.3

Income ≤1210 79 18.8

1211–8970 233 55.3

>8970 109 25.9

Ethnicity Amhara 376 89.3

Qimant 19 4.5

Tigre 10 2.4

Others 16 3.8

Family size <4 351 83.4

4–7 67 15.9

>7 3 0.7

Abbreviation: Edu, education.

Table 2 Descriptive Statistics of Pregnancy and Obstetrical 
Characteristics of Mothers in the University of Gondar 
Comprehensive Specialized Hospital, Northwest Ethiopia, 2020

Variables Categories Frequencies Percentages

Parity Primiparous 108 25.7
Multiparous 313 74.3

Previous CS No 390 92.6
Yes 31 7.4

Stillbirth No 393 93.4
Yes 28 6.6

Miscarriage No 394 93.6
Yes 27 6.4

Fertility problem No 389 92.4
Yes 32 7.6

Placenta praevia No 404 96.0
Yes 17 4.0

Vaginal bleeding No 390 92.7
Yes 31 7.3

Sex of fetus Female 200 47.5
Male 221 52.5

Number of 

umbilical arteries

One 2 0.5
Two 499 99.5

Alcohol 

consumption 

During pregnancy

No 353 83.8
Yes 68 16.2

Smoking No 421 100
Yes – –

Folic acid 
Supplementation

No 24 5.7
Yes 397 94.3

Use of IUCD 
Before pregnancy

No 382 91.9
Yes 39 8.1

Chronic 
hypertension

No 378 89.8
Yes 43 10.2

Asthma No 409 96.1
Yes 12 2.9

Maternal diabetes No 410 96.4
Yes 11 2.3

Epilepsy No 419 99.5
Yes 2 0.5

Rheumatoid 

arthritis

No 421 100
Yes – –
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Table 2 also displays descriptive figures for chronic 
diseases that affect mothers. According to the results, 43 
(10.2%) of the participants were hypertensive, while 12 
(2.9%), 11 (2.3%), and 2 (0.5%) were asthmatic, diabetic, 
and epileptic patients, respectively.

Prevalence of ACI
With a 95% confidence interval of 9.0%, the prevalence of 
anomalous placental cord insertion was 9.0% (6.4–12.0). 
Furthermore, 91.0% of placentas had regular cord inser-
tion, with 51.3% eccentric and 39.7% central.

Risk Factors Associated with ACI
Advanced maternal age, primiparity, previous caesarian 
section, use of IUCD before pregnancy, maternal chronic 
hypertension, placenta praevia, and vaginal bleeding dur-
ing pregnancy were reported variables for multivariable 
analysis with a P-value less than 0.2 for anomalous cord 
insertion in the binary logistic regression analysis 
(Table 3).

Advanced maternal age, previous caesarian section, use 
of IUCD before birth, maternal chronic hypertension, and 
primiparity were variables that showed statistically signif-
icant association with ACI in multivariable logistic regres-
sion analysis.

Therefore, in comparison to their counterparts, primi-
parous mothers were 3.87 times more likely to have ACI 
(AOR = 3.87 95% CI=1.77–8.69). ACI was 4.77 times 
more likely in placentas delivered by mothers over 35 
(AOR=4.77, 955 CI=2.05–11.08) than in placentas deliv-
ered by mothers under 35 (AOR=4.77, 955 
CI=2.05–11.08). A mother who had previously had 
a caesarian section had a 3.28-fold increased chance of 
developing ACI.

Women with chronic hypertension had a 3.23 times 
higher chance of developing anomalous cord insertion 
than their counterparts (AOR= 3.23, 95% CI = 1.24–8.38). 
Furthermore, mothers who used IUCD before pregnancy 
(AOR=3.91, 95% CI =1.36–11.21) were four times more 
likely than mothers who did not use IUCD to have an ACI 
(Table 3).

Discussion
The overall prevalence of ACI was found to be 9% (95% 
CI=0.6.4–12.0) in the current report. This prevalence is 
consistent with studies conducted in Norway (7.8%) and 
India (8.9%), (8%t).6–8 But this prevalence was lower than 
studies in the USA (20.3%) and India (16.45%).4,9 The 
disparity in ACI prevalence between the current research 
and the American study is most likely due to 

Table 3 Result of Bivariate and Multivariate Logistic Regression for Risks Associated with ACI in the University of Gondar 
Comprehensive Specialized Hospital, Northwest Ethiopia, 2020

Variables Category Anomalous Cord Insertion COR 95% CI AOR 95% CI

No Yes

Maternal age <35 343 23 1 1
≥35 40 15 5.59 (2.7–11.58)*** 4.77 (2.05–11.08)***

Parity Multiparous 295 18 1 1
Primiparous 88 20 3.72 (1.88–7.35)** 3.87 (1.77–8.45)**

Previous CS No 361 29 1 1
Yes 22 9 5.09 (2.14–12.06)*** 3.28 (1.13–9.44)*

IUCD No 359 28 1 1
Yes 24 10 5.34 (2.32–12.27)*** 3.91 (1.36–11.21)**

Chronic HNT No 351 27 1 1
Yes 32 11 4.46 (2.03–9.83)*** 3.23 (1.24–8.38)**

Vaginal bleeding No 356 32 1 1
Yes 27 6 2.47 (0.95–6.42)** 1.55 (0.44–5.44)

Placenta praevia No 372 32 1 1
Yes 11 6 6.34 (2.20–18.27)* 2.41 (0.66–8.77)

Notes: ***p-value ≤0.001, **p value ≤0.01,*p-value ≤0.05. Hosmer and Lemeshow test goodness of fit = 0.414. 
Abbreviations: AOR, adjusted odd ratio; CI, confidence interval; COR, crude odd ratio.
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methodological variations. Because the American study 
used sonographic evaluation to assess the outcome, there 
may have been a false-negative sonogram, placental remo-
deling, or technical error, resulting in a high prevalence of 
ACI.9 This might also be due to the absence of multiple 
gestations and assisted reproductive technology user 
respondents in our study population.8 Since the Indian 
study did not use standard outcome measurement para-
meters, the higher ACI prevalence in the Indian study 
compared to the current study may be attributed. In con-
trast, the current study found a higher prevalence of ACI 
than a study conducted in India (2.0%).10 It is likely that 
the higher prevalence in the current study compared to the 
Indian study is due to a disparity in the study participants’ 
range. The Indian research excluded mothers with chronic 
illnesses, which may raise the risk of ACI.8 The Indian 
research, on the other hand, did not involve fetal abnorm-
alities, which may have arisen as a result of ACI.11

We found a statistically important strong positive cor-
relation between maternal age and anomalous cord inser-
tion in the current research. As a result, mothers over 35 
years of age may face a nearly five-fold increase in the risk 
of ACI (Table 3). Interestingly, our findings are backed up 
by a report performed elsewhere.8 Uterine hypoxia is most 
likely the cause of ACI in mothers in their forties and 
fifties (≥35). Since uterine hypoxia is a common phenom-
enon among mothers in their forties and fifties,12 

Trophotropism (the migration of early placental cells 
from one part of the uterus to another in search of nutri-
tion) is induced, resulting in abnormal cord insertion.

Like other studies done in Norway and Finland,8,13 

Primiparity was found to be an important predictor of 
ACI in our research. As a result, first pregnancies were 
more likely to result in ACI. Since numerous studies have 
shown a direct connection between placenta praevia and 
ACI,13,14 the higher risk of ACI in primiparity relative to 
multiparity may be explained by the higher occurrence of 
placenta praevia in primiparity.15 Placenta praevia was 
found to be present in 7.4% of primiparous women and 
2.8% of multiparous women in our research. In this study, 
placentas delivered by mothers with chronic hypertension 
had a 3.23 times higher risk of developing ACI than 
placentas delivered by mothers without chronic hyperten-
sion. This finding is consistent with previous research 
from Israel and Norway.8,15 Jain A. and collaborators 
stated a strong association between anomalous cord inser-
tion and altered placental shape.16 Since chronic hyperten-
sion caused altered placental shape as a result of repeated 

branching of uteroplacental vascular trees17 our finding of 
a connection between chronic hypertension and ACI is 
indirectly supported.

According to the findings of our study, mothers who 
had previously had a caesarian section had a threefold 
increased risk of developing ACI compared to mothers 
who had never had a caesarian section (Table 3). Studies 
in the Norwegian population found a connection between 
previous caesarian section delivery experience and ACI.8 

This is most likely due to abnormal placentation, which 
is linked to uterine scarring from previous caesarian 
sections.18 In our study, we identified that using IUCD 
before conception increases the mother’s risk of devel-
oping ACI by four times as compared to control mothers. 
The use of IUCD has been related to a progressive thin-
ning of the endometrium in some studies.19 Where the 
endometrium is not well regenerated, conception of 
a thin endometrium can result in asymmetrical placental 
development from the point of cord insertion, with the 
placenta being less grown.20

Strength and Limitations of the 
Study
The research is the first of its kind in the study region, as 
well as Ethiopia. And, as far as we know, the occurrence 
and risk factors of anomalous cord insertion in Africa have 
not been investigated. Under the close supervision of the 
principal investigator, direct measurement of the umbilical 
cord insertion site was performed to the nearest decimal 
and reported by well-trained data collectors. There are two 
drawbacks to this analysis. There are two drawbacks to 
this analysis. The first is that, due to a lack of evidence, the 
study did not take into account some possible risk factors, 
such as preconception BMI and previous pregnancy cord 
insertion type. The study’s second drawback is that, since 
it was performed in health facilities, the findings might not 
apply to the whole population.

Conclusion
The current hospital-based cross-sectional study’s preva-
lence and most of the risk factors are consistent with pre-
vious research. Primiparous women, advanced in age, have 
chronic hypertension, have used IUCD before birth, or have 
a mother who has had a prior caesarian section delivery are 
all at high risk of developing ACI. During antenatal care, 
prenatal detection of ACI should be done on a regular basis, 
particularly for those pregnancies with a high risk of cord 
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insertion anomaly. Health professionals should receive rele-
vant training, especially to improve their knowledge of the 
ACI risk community. Pregnancy and obstetrical history, 
including the form of cord insertion, must be accurately 
documented from conception to delivery.

Abbreviations
ACI, anomalous cord insertion; CI, cord insertion; IUCD, 
intrauterine contraceptive device; ORD, odds ratio; 
UoGCSH, University of Gondar comprehensive specia-
lized hospital; VCI, velamentous cord insertion.
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