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Abstract: Objectives: To investigate the trends in congenital anomalies-related hospital admissions in
England and Wales. Methods: This was an ecological study that was conducted using hospital admis-
sion data taken from the Hospital Episode Statistics database in England and the Patient Episode
Database for Wales. Congenital malformations, deformations and chromosomal abnormalities hos-
pital admissions data were extracted for the period between April 1999 and March 2019. Results:
Hospital admission rate increased by 4.9% [from 198.74 (95% CI 197.53–199.94) in 1999 to 208.55
(95% CI 207.39–209.71) in 2019 per 100,000 persons, trend test, p < 0.01]. The most common hospital
admissions causes were congenital malformations of the circulatory system, the musculoskeletal
system, genital organs, and the digestive system. The most notable increase in hospital admissions
rate was observed in congenital malformations of the respiratory system (1.01-fold). The age group
below 15 years accounted for 75.1% of the total number of hospital admissions. Males contributed to
57.5% of the whole number of hospital admission. Hospital admission rate between females was
increased by 6.4% [from 162.63 (95% CI 161.10–164.16) in 1999 to 173.05 (95% CI 171.57–174.54) in
2019 per 100,000 persons]. Hospital admission rate between males was increased by 3.4% [from
236.61 (95% CI 234.72–238.50) in 1999 to 244.70 (95% CI 242.92–246.49) in 2019 per 100,000 persons].
Conclusions: Males had a higher percentage of hospitalisation compared to females. Further studies
to investigate the factors associated with higher hospitalisation rate among males are needed.

Keywords: England; hospitalisation; congenital; United Kingdom; Wales

1. Introduction

Congenital malformations, deformations and chromosomal abnormalities are also
known as congenital anomalies or birth defects [1]. Congenital anomalies (CAs) are defined
as behavioural, structural, metabolic, and functional disorders present at childbirth [2].
These congenital disorders can be diagnosed before or after childbirth [1,2]. Many causes
of congenital anomalies are not yet well known [1]. Still, the etiologies of congenital
anomalies are estimated to be micronutrient deficiencies, single gene defects, multifactorial
inheritance, chromosomal disorders, and environmental teratogens [3]. Moreover, low-
income may be an indirect reason for congenital anomalies; about 94% of severe congenital
anomalies occur in low- and middle-income countries. Related to this, in low- and middle-
income countries, pregnant women are more susceptible to malnutrition, reduced access
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to screening and healthcare, or increased exposure to factors such as alcoholism and
infection [1]. Besides, in developing countries, prevalent maternal infectious diseases, like
syphilis and rubella, are a cause of congenital anomalies [4]. Old maternal age further
raises the risk of chromosomal abnormalities such as Down’s Syndrome [1].

Congenital anomalies are a universal health problem and are one of the principal
causes of infant morbidity and death. In high-income countries, about 30% of all mor-
tality in children (<5 years old) is due to congenital anomalies [5]. Annually, an esti-
mated 7.9 million children are born with severe congenital anomalies; the 3.2 million
who survive may develop disabilities later in life, and there are 3.3 million deaths among
children (<5 years old) associated with congenital anomalies [6]. Besides, an estimated
295,000 newborns die within four weeks of childbirth annually around the world because
of congenital anomalies [1]. In eleven European Registration of Congenital Anomalies and
Twins (EUROCAT) countries, the mean of congenital anomaly-related infant death was
purportedly 1.1 per 1000 births, with more elevated rates where termination of pregnancy
for fetal anomaly (TOPFA) is unlawful. The rate of congenital anomalies among stillbirths
was 0.6 per 1000, and the mean of TOPFA prevalence was 4.6 per 1000, about three times
more common than infant and stillbirths mortalities together [7].

Various prior studies concluded that the proportion of congenital anomalies differed
from country to country, with 4.2% in Pakistan, 2.5% in Egypt, 2.0% in Ethiopia, 1.9% in
India, and 0.6% in Hong Kong [4,8–11]. In England, a total of 13,400 children with one or
more congenital anomalies was reported to the National Congenital Anomaly and Rare
Disease Registration Service (NCARDRS) from 628,171 gross births (stillbirths and live
births) in 2018. This presents an overall birth prevalence of 213.3 per 10,000 gross births.
That means for every 47 births (stillbirths and live births), there is one case of congenital
anomalies [12].

Congenital anomalies constitute 15–30% of all hospital admissions among children;
they need care at a relatively higher cost than other hospital admission cases, which
significantly affects the community and families [13]. Besides the social, economic, and
family impact of the disease, the chronicity of the disease raises the number of hospital
admissions and readmissions, increasing the risk of clinical complications and exacerbating
the severity of cases [14,15]. This study aims to investigate the trends in congenital anomaly-
related hospital admissions in England and Wales between 1999 and 2019.

2. Methods
2.1. Study Sources and Population

This was an ecological study using publicly available data extracted from the Hospital
Episode Statistics (HES) database in England [16] and the Patient Episode Database for
Wales (PEDW) for the period between April 1999 and April 2019 [17]. They have been used
previously to explore the trends of different health outcomes and the associated hospital
admissions [18–21]. The hospital episode statistics database and patient episode database
for Wales record all hospital admissions, outpatients and accident and emergency (A&E)
activities performed at all NHS trusts and any independent sector funded by NHS trusts.
The hospital episode statistics data can be processed and utilised for secondary objectives
not correlated to direct patient care such as health service planning and research.

The HES and PEDW databases contain hospital admission data for patients from
all age groups which are subdivided into four categories; below 15 years, 15–59 years,
60–74 years, and 75 years and above. Congenital malformations, deformations and chro-
mosomal abnormalities hospital admissions using the 10th version of the International
Statistical Classification of Diseases (ICD) system (Q00–Q99). HES and PEDW data are
checked regularly to ensure their validity and accuracy [16,22]. Data collection regarding
the main reason of admission done using the Patient Administration System (PAS) at
hospitals during patient stay and collected on a monthly basis from hospitals. There is
one unique ICD-code for each admission, which is the main reason for hospital admission.
Therefore, the extracted and presented data in this study is based on the primary diagnose
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upon hospital admission. To calculate the yearly hospital admission rate, we collected
mid-year population data for the period between 1999 and 2019 from the Office for National
Statistics (ONS) [23].

2.2. Statistical Analysis

Hospital admission rates with 95% confidence intervals (CIs) were calculated using
the finished consultant episodes of hospital admission divided by the mid-year population.
Annual hospital admissions rates for male were calculated using the number of hospital
admissions related to each type of congenital anomalies for each age group among males
divided by the mid-year population for males of the same age group of the same year.
Similar procedure was followed to calculate annual hospital admissions rates for females.
We used the chi-squared test to assess the difference between the hospital admission rates.
The trend in hospital admissions was assessed using a Poisson model. All analyses were
conducted using SPSS version 25 (IBM Corp, Armonk, NY, USA).

3. Results

The total yearly number of hospital admissions for diverse causes increased by 19.6%
from 103,621 in 1999 to 123,962 in 2019, expressing an increase in hospital admission rate of
4.9% [from 198.74 (95% CI 197.53–199.94) in 1999 to 208.55 (95% CI 207.39–209.71) in 2019
per 100,000 persons, trend test, p < 0.01].

The most common hospital admissions causes were congenital malformations of the
circulatory system, the musculoskeletal system, genital organs, the digestive system, and
other congenital malformations which accounted for 20.1%, 19.5%, 14.2%, 12.0%, and 10.1%,
respectively (Table 1).

Table 1. Percentage of congenital malformations, deformations and chromosomal abnormalities hospital admission from
total number of admissions per ICD code.

ICD Code Description Percentage from Total Number of Admissions

Q00–Q07 Congenital malformations of the nervous system 3.6%
Q10–Q18 Congenital malformations of eye, ear, face and neck 7.9%
Q20–Q28 Congenital malformations of the circulatory system 20.1%
Q30–Q34 Congenital malformations of the respiratory system 2.7%
Q35–Q37 Cleft lip and cleft palate 3.1%
Q38–Q45 Other congenital malformations of the digestive system 12.0%
Q50–Q56 Congenital malformations of genital organs 14.2%
Q60–Q64 Congenital malformations of the urinary system 5.4%

Q65–Q79 Congenital malformations and deformations of the
musculoskeletal system 19.5%

Q80–Q89 Other congenital malformations 10.1%
Q90–Q99 Chromosomal abnormalities, not elsewhere classified 1.3%

ICD = International Statistical Classification of Diseases system.

The most notable increase in hospital admissions rate was observed in congenital
malformations of the respiratory system with 1.01-fold. Furthermore, hospital admissions
rate for congenital malformations of the circulatory system, the nervous system, and the
digestive system were increased by 60.5%, 56.6%, and 32.0%, respectively. Still, congenital
malformations, deformations and chromosomal abnormalities hospital admissions rate for
congenital malformations of eye, ear, face and neck, other congenital malformations, cleft
lip and cleft palate, genital organs, the musculoskeletal system, chromosomal abnormalities
not elsewhere classified, and the urinary system were decreased by 41.7%, 31.2%, 12.8%,
8.8%, 8.3%, 3.8%, and 0.2, respectively (Table 2, Figure 1).

The age group below 15 years accounted for 75.1% of the total number of hospital
admissions, followed by the age group 15–59 years with 20.8%, the age group 60–74 years
with 2.8%, and then the age group 75 years and above with 1.3%. Rates of hospital
admission among patients aged below 15 years increased by 3.7% [from 814.10 (95% CI
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808.51–819.70) in 1999 to 843.89 (95% CI 838.42–849.37) in 2019 per 100,000 persons]. Rates
of hospital admission among patients aged 15–59 years increased by 23.8% [from 62.44
(95% CI 61.57–63.32) in 1999 to 77.29 (95% CI 76.36–78.21) in 2019 per 100,000 persons]. Rates
of hospital admission among patients aged 60–74 years increased by 50.5% [from 31.23 (95%
CI 29.91–32.54) in 1999 to 46.99 (95% CI 45.59–48.39) in 2019 per 100,000 persons]. Rates of
hospital admission among patients aged 75 years and above increased by 32.9% [from 29.09
(95% CI 27.41–30.78) in 1999 to 38.65 (95% CI 36.94–40.36) in 2019 per 100,000 persons]
(Figure 2).

Table 2. Percentage change in the hospital admission rates for congenital malformations, deformations and chromosomal
abnormalities from 1999–2019 in England and Wales.

Diseases Rate of Diseases in 1999 per
100,000 Persons (95% CI)

Rate of Diseases in 2019 per
100,000 Persons (95% CI)

Percentage Change from
1999–2019

Congenital malformations of
the nervous system

5.86
(5.65–6.07)

9.18
(8.93–9.42) 56.6%

Congenital malformations of
eye, ear, face and neck

21.05
(20.65–21.44)

12.27
(11.99–12.55) −41.7%

Congenital malformations of
the circulatory system

31.57
(31.09–32.06)

50.68
(50.11–51.25) 60.5%

Congenital malformations of
the respiratory system

3.67
(3.51–3.84)

7.39
(7.17–7.60) 101.1%

Cleft lip and cleft palate 6.77
(6.54–6.99)

5.90
(5.70–6.10) −12.8%

Other congenital
malformations of the digestive

system

21.05
(20.66–21.44)

27.78
(27.35–28.20) 32.0%

Congenital malformations of
genital organs

31.28
(30.80–31.76)

28.52
(28.10–28.95) −8.8%

Congenital malformations of
the urinary system

11.36
(11.07–11.65)

11.34
(11.07–11.61) −0.2%

Congenital malformations
and deformations of the
musculoskeletal system

40.34
(39.79–40.88)

36.98
(36.49–37.47) −8.3%

Other congenital
malformations

22.97
(22.56–23.39)

15.80
(15.48–16.12) −31.2%

Chromosomal abnormalities,
not elsewhere classified

2.82
(2.68–2.96)

2.71
(2.58–2.84) −3.8%
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Figure 1. Rates of hospital admission for congenital malformations, deformations and chromosomal abnormalities in
England and Wales stratified by type between 1999 and 2019.

Figure 2. Rates of hospital admission for congenital malformations, deformations and chromosomal abnormalities in
England and Wales stratified by age group.
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A whole of 2,395,135 hospital admission episodes were recorded in England and
Wales during the study time. Males contributed to 57.5% of the whole number of hospital
admission accounting for 1,378,138 episodes by a mean of 68,906 per year. Hospital
admission rate between females was increased by 6.4% [from 162.63 (95% CI 161.10–164.16)
in 1999 to 173.05 (95% CI 171.57–174.54) in 2019 per 100,000 persons]. Hospital admission
rate between males was increased by 3.4% [from 236.61 (95% CI 234.72–238.50) in 1999 to
244.70 (95% CI 242.92–246.49) in 2019 per 100,000 persons] (Figure 3).

Figure 3. Rates of hospital admission for congenital malformations, deformations and chromosomal abnormalities in
England and Wales stratified by sex.

3.1. Admission Rate by Sex

Hospital admission rates for congenital malformations of eye, ear, face and neck,
the circulatory system, the respiratory system, cleft lip and cleft palate, the digestive
system, genital organs, the urinary system, and chromosomal abnormalities, not elsewhere
classified were higher among males compared to females, while hospital admission rates
for congenital malformations of the nervous system, the musculoskeletal system, and
other congenital malformations were higher among females compared to males (p < 0.05)
(Figure 4).

Figure 4. Cont.
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Figure 4. Hospital admission rates for congenital malformations, deformations and chromosomal abnormalities in England
and Wales stratified by sex.

3.2. Admission Rate by Age Group

The bulk of hospital admissions were observed to be inversely related to age (more
common among the age group below 15 years, Figure 5). That includes the following: con-
genital malformations of the nervous system, eye, ear, face and neck, the circulatory system,
cleft lip and cleft palate, the musculoskeletal system, other congenital malformations, and
chromosomal abnormalities, not elsewhere classified. Besides, hospital admissions due
to congenital malformations of genital organs were more common among the age group:
below 15 years, 15–59 years, 75 years and above, and 60–74 years, respectively. Hospital
admissions due to congenital malformations of the respiratory system and the urinary
system were more common among the age group: below 15 years, 60–74 years, 15–59 years,
and 75 years and above, respectively. Hospital admissions due to other congenital malfor-
mations of the digestive system were more common among the age group: below 15 years,
75 years and above, 60–74 years, and 15–59 years, respectively.

Figure 5. Cont.
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Figure 5. Hospital admission rates for congenital malformations, deformations and chromosomal abnormalities in England
and Wales stratified by age group.

3.3. Admission Rate Excluding Gender-Specific Congenital Anomalies

The total yearly number for hospital admissions due to congenital anomalies ex-
cluding those who are gender-specific increased by 22.5% from 86,889 in 1999 to 106,460
in 2019, expressing an increase in hospital admission rate of 7.5% [from 166.65 (95% CI
165.54–167.75) in 1999 to 179.11 (95% CI 178.03–180.18) in 2019 per 100,000 persons, trend
test, p < 0.01].

The most common hospital admissions causes were congenital malformations of the
circulatory system, congenital malformations and deformations of the musculoskeletal
system, other congenital malformations of the digestive system, and other congenital
malformations which accounted for 23.5%, 22.8%, 14.0%, and 11.8%, respectively (Figure 6).

Figure 6. Percentage of congenital malformations, deformations and chromosomal abnormalities
hospital admission from total number of admissions.

During the past two decades, the most notable increase in congenital malformations,
deformations and chromosomal abnormalities hospital admissions rate was observed in



Int. J. Environ. Res. Public Health 2021, 18, 11808 15 of 21

congenital malformations of the respiratory system with 1.01-fold. Furthermore, congenital
malformations, deformations and chromosomal abnormalities hospital admissions rate
for congenital malformations of the circulatory system, congenital malformations of the
nervous system, and other congenital malformations of the digestive system were increased
by 60.5%, 56.6%, and 32.0%, respectively. Still, congenital malformations, deformations and
chromosomal abnormalities hospital admissions rate for congenital malformations of eye,
ear, face and neck, other congenital malformations, cleft lip and cleft palate, chromosomal
abnormalities, not elsewhere classified, congenital malformations and deformations of
the musculoskeletal system, and congenital malformations of the urinary system were
decreased by 41.7%, 31.2%, 12.8%, 10.6%, 8.3%, and 0.2, respectively (Figure 7).

Figure 7. Rates of hospital admission for congenital malformations, deformations and chromosomal abnormalities in
England and Wales stratified by type between 1999 and 2019 excluding gender-specific anomalies.

4. Discussion

The total yearly number of hospital admissions increased by 19.6% from 103,621 in
1999 to 123,962 in 2019. In 2018 in the UK, the National Congenital Anomaly and Rare
Disease Registration Service (NCARDRS) report showed that 9836 live births have been
diagnosed with a congenital anomaly; of those, 699 died in infancy, giving an infant
mortality rate of between 10.4 and 12.0 per 10,000 live births [12]. In addition, according
to the NCARDRS report, there were around 13,400 babies with one or more congenital
anomalies in 2018 [24]. Observational data on the incidence of hospital admissions due
to congenital diseases in the UK are limited, and we were unable to compare the results
with previous studies. However, some other studies worldwide also reported an increase
in the overall trend of congenital anomalies. A retrospective study of hospitalisation (2005
to 2015) due to congenital anomalies in Australia reported an overall increase in the trend
of hospitalisation among patients with congenital anomalies, which was similar to our
results [25]. This study reported that male to female hospital admission ratio was 1.5:1.
There was an increase in trend of admissions over the study period. Additionally, the
most common causes of hospital admission related to congenital anomalies involved the
cardiovascular system and digestive system anomalies [25].
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During the study period between 1999 and 2019, the rate of hospital admissions in-
creased for specific types of congenital anomalies and stabilised or decreased for others.
Starting from the year 2009/2010, we noticed interested trends of hospital admissions for
specific types of congenital anomalies. This could be related to improvement in the diag-
nostic ability related to these specific abnormalities, which facilitate pregnancy termination.
The Department of Health and Social Care in England and Wales reported that the overall
age-adjusted abortion rate started to decrease in 2010 until 2016 and returned to increase
afterward. However, during the same period the abortion rate for women aged over
35 years increased, which itself could contribute to the decrease in specific types congenital
anomalies related to this maternal age. While in the same period, the abortion rate for
women aged under 18 years decreased, which could lead to an increase in specific types
congenital anomalies related to this younger maternal age group [26]. The NCARDRS
report revealed that for women aged between 30 and 34 years at delivery, the birth preva-
lence of all congenital anomalies was insignificantly lower than in those aged between
25 and 29 years, presenting 187.1 and 192.2 per 10,000 total births, respectively. In contrast,
in mothers aged 35 to 39 years, the birth prevalence was significantly higher (229.9 per
10,000 total births) [12].

For mothers under 20 years, rates of congenital anomalies were significantly similar
to those aged 20 to 24 years but significantly higher than in those aged between 30 and
34 years. There is a well-established association between higher maternal age and specific
genetic anomalies, such as Down’s syndrome, particularly in women aged over 40 years at
delivery. Women over 40 years of age had a seven times higher rate of genetic disorders
compared to those under 20. Other congenital anomalies, such as gastroschisis, which is
an abdominal wall anomaly, are more common among women aged under 20 years. The
prevalence of gastroschisis is 19.9 and 0.4 per 10,000 births in women aged under 20 and
over 40 years, respectively [12].

The increase in the trend of hospitalisation due to congenital diseases can be related to
multiple reasons which are also risk factors for the development of congenital anomalies.
The management of congenital malformations has improved, leading to less mortality
among children. This means more surviving children who need further therapy and hospi-
talizations. For example, the continuous development of interventions for the management
of congenital heart diseases (CHD) has had a significant impact in improving the survival
rate of affected patients [27].

Congenital anomalies may be the result of one or combination of factors such as so-
cioeconomic (low-income) and demographic, genetic (gene mutations), maternal infections
(such as syphilis and rubella), maternal nutritional status (such as folate insufficiency) or
environment, however, it is often difficult to identify the exact causes [1]. Other factors
may include consanguineous, which has been reported to as an important and growing
risk factor in the UK with the growing percentages of some immigrant populations such as
Pakistani origins [28,29]. Other risk factors include advance maternal age and full term
pregnancies [30]. Besides, previous studies reported that antihypertensive and antiepileptic
therapies are associated with different types of CVS congenital anomalies [31,32]. Shawky
et al. reported that there is an association between early antepartum hemorrhage dur-
ing pregnancy and congenital anomalies [33]. Other risk factors that were identified in
a previous study in Egypt to be linked with having babies with congenital anomalies
are old-aged parents, exposure to chemicals and pesticides during pregnancy, receiving
non-prescribed medications and excessive vitamin A during pregnancy, and living near
mobile strengthening stations [34].

In our study, we found that congenital heart defects were the most common and
accounted for the highest percentage across the study period. These results were also
consistent with previous studies [1]. In a study by Dolk et al., the authors reported that
congenital heart defects (CHD) were the most common non-chromosomal subgroup, at
6.5 per 1000 births, followed by limb defects (3.8 per 1000), anomalies of the urinary
system (3.1 per 1000), and nervous system defects (2.3 per 1000) [35]. Similarly, in another
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study that was conducted in the UK, the authors reported that congenital heart diseases
had the highest prevalence (50 per 10,000 births), followed by anomalies of the limbs
(49 per 10,000 births), and digestive system anomalies (47 per 10,000), respectively [36],
with other studies worldwide also reporting similar results [34,37]. The authors of this
study also reported that the prevalence of congenital anomalies due to other systems was
declining, including those of the ear (−88%), congenital heart disease (−69%), anomalies
of integument (−67%), nervous system anomalies (−61%), anomalies of the limbs (−54%),
and urogenital (including renal) anomalies (−31%). This was also noticed in our study
as congenital anomalies due to cleft palate, cleft lip, urinary system and genital system
were stable across the study period. However, it is also important to note that these results
pertained to the prevalence in the general population, while our study was specific to
hospital admissions.

We found that most of the congenital admissions were higher among male patients.
Multiple studies have confirmed that the prevalence of congenital anomalies is higher
among males compared to females [34,38,39]. Our results were similar to those of a previous
study in Brazil, in which the authors reported that around 66.9% of total cases were male
patients. In another study in the UK (1985–2003), the authors investigate the sex distribution
in various congenital anomalies. The authors reported that male fetuses were significantly
more prevalent in pregnancies affected by a congenital anomaly than female fetuses (RR,
male vs. female = 1.15; 95% CI: 1.11–1.19), but there was significant heterogeneity between
subtypes (p < 0.001) [38]. Also, similar results were reported in Morocco, where the authors
investigated sex differences in the prevalence of congenital anomalies. The authors reported
that there was a predominant male ratio (57%) among the study population. Although these
results pertained to the general population and pregnant women, they reflect the actual
prevalence and real-world data; thus, they are likely to apply to the hospital admission
rate as well [40]. Although, our results were consistent with the literature, there have
remain an uncertainty of a physiological, biological, or endocrinological causes to explain
these differences between males and females [39]. In addition, we found that patients
aged under 15 years old had a higher percentage of hospital admissions compared to
those older than 15 years. These results were also consistent with previous studies in the
literature as they suggest that death and morbidity due to congenital anomalies are likely
to be in the very early stages of life. The increase in the rate of hospital admissions for
patients aged under 15 years can be attributed to chromosomal disorders and early surgical
treatment for correctable congenital malformations. This can be the cause of the lesser rate
of hospitalization among the older age group (above 15 years) since patients with surgically
treated malformations may need only follow-ups in outpatient clinics for years after the
treatment. In contrast, those with chromosomal anomalies may be admitted many times at
any age due to problems related to the malformation itself, vulnerability to infections, or
other associated illnesses.

Several measures/interventions have been introduced worldwide to reduce the num-
ber of congenital anomalies, including vaccination programmes (especially against the
rubella virus for children and women), enhancing knowledge and awareness of the im-
portance of a healthy diet and healthy weight during pregnancy, promoting adequate
intake of folic acid or iodine during pregnancy, and avoiding harmful substances such
as tobacco, hazardous substances, medications and radiation during pregnancy [1]. The
WHO recommended fortification of staple foods or supplementation, and adequate an-
tenatal care to decrease the burden of congenital anomalies [1]. Additionally, the WHO
recommended the following interventions to decrease the frequency of certain congenital
anomalies: (1) ensuring healthy diet for girls and mothers (including variety of vegetables,
fruits and adequate dietary intake of vitamins and minerals), (2) controlling diabetes melli-
tus prior to and during pregnancy, (3) strengthening healthcare professionals’ knowledge
and education in promoting prevention of congenital anomalies, and (4) screening for
infections [1].
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Preconception screening, peri-conception screening and neonatal screening includ-
ing basic reproductive health practices, as well as medical genetic screening are vital
reproductive healthcare services that play a key role in the early detection of congenital
anomalies [1,41]. Early detections and screening programs including ultrasonography have
improved in the last years. In the UK, a mid-pregnancy or anomaly scan is usually carried
at the 20th week of pregnancy, which leads to a late diagnosis of some fetal malformations,
such as anencephaly, omphalocele, and limb anomalies that can be detected earlier at
10–14 weeks of pregnancy [42–44]. Better diagnostics procedures (such as Magnetic Reso-
nance Imaging (MRI), genetic testing, Molecular testing of the chorionic villus sample (CVS)
or amniocytes, fetal blood sample, a direct biopsy of fetal tissue, and Non-invasive prenatal
diagnosis (NIPD)) help in the early detection of congenital anomalies during the perinatal
period (earlier than 20 weeks of pregnancy and during the first trimester) [45,46], which
facilitate early informed decision-making, including the option of early pregnancy termi-
nation and thus, decrease the probability of having newborns with congenital anomalies
and its associated complications and hospitalisation. Termination of pregnancy practices
differ from country to another based on their own regulations. In recent years the NHS
has applied changes on how and where termination of pregnancy services are delivered.
Geographical location impacted women access to termination services in the UK, it may
be difficult for women who live in remote areas [47]. Furthermore, geographical varia-
tion impacts the prevalence of congenital anomalies due to the variation in exposure to
teratogens, age profiles of areas and also genetic composition of the local population [48].
Besides, it might be difficult for women who are in the late second trimester of pregnancy
or who have complex pre-existing medical conditions or difficult social circumstances. The
abortion rate for women aged 15–44 years in England and Wales has increased markedly
since 2018, (17.4 per 1000 resident). This is the highest abortion rate recorded, exceeding
the previous peak in 2007, (17.9 abortions per 1000 resident). However, in our study, we
found an increase in the trend of admissions due to congenital anomalies, which reflects
an ongoing issue [1]. Congenital anomalies are gaining major representation in infant
morbidity and mortality [7,49]. Which was also representing in our study as it showed
increased in the trend of hospital admission due to congenital anomalies.

Congenital anomalies have a major impact on the health system, as around 3.3 million
children (under five years) die from birth defects, and the 3.2 million who survive may
develop a disability later in life [50]. In low/middle-income countries (LMIC), the mortality
due to congenital anomalies for children aged under five years is likely to be fourfold
underestimated due to the lack of actual causes of death [50–52]. In the UK, between
2005 and 2009, from 24,539 live born congenital anomalies cases registered, 1141 infants
died due to these anomalies, which is not a small number [52]. In 2015, in England, it
was reported that the highest mortality rates related to congenital anomalies were related
to congenital heart defect (51%), chromosomal anomalies (28%), and digestive system
anomalies (27%) [48]. Globally, congenital anomalies are also associated with a 40% increase
in the length of stay in hospital compared to individuals with no underlying diseases [53].
A range of interventions have been proposed to reduce the burden of congenital anomalies
and providing updated epidemiological data on the incidence of hospital admissions
can provide important information to help plan and implement policy in the UK and
worldwide.

Strengths and Weaknesses of the Study

To the best of our knowledge, this is the first study to explore trends in the rates of
hospital admissions due to congenital anomalies in England and Wales without restricting
the study to specific inclusion/exclusion criteria. However, due to the nature of the data
(on the population level) provided by the two databases we were not able to investigate
the risk factors that may impact hospital admission. Moreover, ecological studies cannot
establish causality. Other limitations include a lack of information on sex at the age-group
level, rural/urban residence, and ethnicity for congenital anomalies data. Besides, types of
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data provided by the databases restricted our ability to investigate the association between
congenital malformations-related hospital admissions and maternal age. In patients with
multiple congenital malformations the dataset is limited to one malformation only, even if
the reason for admission is the treatment of more than one malformation.

5. Conclusions

This was a preliminary study that showed that the trend of hospitalisation due to
congenital anomalies in the UK has increased over the study period. The most common
hospital admissions causes were congenital malformations of the circulatory system, the
musculoskeletal system, genital organs, and the digestive system. Males had a higher
percentage of hospitalisation compared to females. Further studies to investigate the factors
associated with higher hospitalisation rate among males are needed. Besides, the clear
increase in the admission rate among females warrant further investigation. Moreover,
independent of sex, further studies are needed to explore other risk factors for congenital
anomalies.
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