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ABSTRACT… Objective: To assess the frequency of major congenital anomalies in newborns delivered in three different 
hospitals of Pakistan. Study Design: Cross Sectional study. Setting: Department of Pediatrics Hameed Latif Teaching 
Hospital, Lahore, Ittefaq Hospital Lahore and HITEC-IMS Taxilla. Period: Jan 2023 to November 2023. Methods: 205 
neonates who met the inclusion criteria were included in the study from labour room of Hameed Latif Teaching Hospital 
Lahore, Ittefaq Hospital Lahore and HITEC-IMS Taxilla. Informed consent was obtained from parents. Demographic variables 
(name of mother, gender, birthweight and gestational age at birth) were recorded. Then neonates were admitted in NICU and 
evaluated for presence of congenital malformations including cardiovascular system defects, limb anomalies, genitourinary 
system, central nervous system and chromosomal anomalies. All data was entered in specially designed performa. Results: 
We found that overall gestational age was greater than 32 weeks with mean age of 37.190±2.00 weeks. Mean birth 
weight was 2.938±0.31 Kg. Frequency and percentage of patients according to gender was 60% males and 40% 
females. Major congenital malformation was seen in 2.9% patients. Among infants with major congenital malformations, 
cardiovascular system defects were seen in 33.3% infants, limb anomalies 16.7%, genitourinary system 16.7% and 
central nervous system defects were 33.3%. Parents of 67.7% of cases were cousins. It was observed that only 32.3% of 
the mothers had taken the recommended daily dose of folic acid in antenatal period. Conclusion: Central nervous system 
and cardiovascular system defects were the most prominent anomalies detected. Prenatal diagnosis may be helpful 
in decreasing mortality by offering early termination.
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INTRODUCTION
A congenital anomaly or malformation is a birth 
defect which can be either structural or functional. 
It can adversely affect the appearance, structure 
or function of involved body part. The etiology of 
these defects is multifactorial depending upon 
genetic tendencies, environmental influences or a 
combination of both. The prevalence and specific 
types of congenital abnormalities is variable over 
different regions of the world. Central nervous 
system (CNS), cardiovascular system, and 
musculoskeletal system anomalies are most 
frequently observed.1 According to WHO, every 
year approximately 240,000 neonatal deaths are 
caused due to congenital malformations. These 
disorders prove fatal for an additional 170,000 

children aged 1 month to 5 years.2 Classification 
of birth defects is based upon various factors 
such as severity, etiology and system affected.3,4

Due to scarcity of data on congenital malformations 
from developing countries, it is prudent to collect 
thorough and reliable information regarding the 
nature and prevalence of these malformations. 
Such data is helpful for monitoring purposes 
and planning of efficient public health strategies 
targeting prevention and treatment.5

In the research, 0.59% of newborns were found to 
have major congenital anomalies. Chromosomal 
abnormalities accounted for 8.7%, circulatory 
system issues were seen in 20.4%, genital system 
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anomalies in 3.5%, urinary system defects in 
4.1%, nervous system anomalies in 11.1%, and 
musculoskeletal issues in 15.5% of the cases.6

In a hospital based research in Kharian, Pakistan, 
the incidence of major congenital malformations 
among newborns was 7%.Further breakdown 
according to specific diagnosis was chromosomal 
abnormalities 6.19%, circulatory system issues 
in 13.27%, genitourinary system anomalies 
in 15.04%, nervous system complications in 
20.35%, and musculoskeletal issues in 18.58% of 
the cases.7

In a different study conducted in Abbottabad, the 
prevalence of major congenital malformations 
among newborns was found to be 4.2%. 
chromosomal abnormalities accounted for 5%, 
cardiovascular system issues were observed in 
16%, urogenital system anomalies in 6%, nervous 
system defects in 31%, and musculoskeletal 
problems in 9% of the cases.8

Evidence from literature suggests that major 
congenital malformations are not very common in 
newborns, yet there is variation in findings observed 
from different sources. This inconsistency 
incites the debate that whether neonates should 
receive specialized attention for screening of 
malformations. Additionally, there is scarcity 
of local research in this specific area. Hence, 
we undertook this study in three tertiary care 
hospitals of Rawalpindi and Lahore to ascertain 
the prevalence of congenital malformations 
among neonates. Our aim is to produce findings 
relevant for local contexts, paving the way for 
recommending routine screening of neonates for 
these malformations. Such an approach would 
promote timely interventions through antenatal 
screening of expectant mothers. This will help to 
reduce the adverse outcomes associated with 
congenital malformations in newborns.

METHODS
This study was aimed to assess the frequency 
of major congenital malformationsinnewborns 
delivered in three tertiary care hospitals of 
Pakistan.

This Cross sectional study was conducted at 
Department of Pediatrics Hameed Latif Teaching 
Hospital Lahore, Ittefaq Hospital Lahore and 
HITEC-IMS Taxilla from Jan, 2023 to Nov, 2023 
after approval from institutional ethics committee 
(HLTH/ADMIN-23/304) (28.12.23).

Sample Size
A Sample size of 205 cases was calculated with 
95% confidence level, 3.5% marginoferrorand 
taking expected percentage of major congenital 
malformations i.e 7%.4

Sampling Technique
Non-Probability consecutive sampling.

Inclusion Criteria
Neonates delivered at gestational age greater 
than 32 weeks of either gender delivered in labour 
room.

Exclusion Criteria
•	 Neonates born after in-vitro fertilization.
•	 Patients over six weeks of age.

Diagnostic Criteria
Congenital malformations were diagnosed by 
detailed physical examination and or radiological 
studies in suspected cases.

Data Collection Procedure
205 neonates who met the inclusion criteria were 
included in the study. Informed consent was 
obtained from attendants. The neonates were 
recruited from the Department of Obstetrics & 
Gynecology of Hameed Latif Teaching Hospital 
Lahore, Ittefaq Hospital Lahore and HITEC-IMS 
Taxilla. Demographic variables (name of mother, 
gender, birthweight and gestational age at birth) 
was also obtained. The neonates were admitted 
in NICU and evaluated for presence of congenital 
malformations including cardiovascular system 
defects, limb anomalies, genitourinary system, 
central nervous system, (as per operational 
definition). All the record was kept in pre designed 
structured performa.

Data Analysis
Data was entered and analyzed through SPSS 
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version 22. Quantitative variables like gestational 
age at birth and birthweight were presented as 
mean and SD. Qualitative variables like gender and 
majorcongenitalmalformations(cardiovascular 
system defects, limbs anomalies, genitourinary 
system,centralnervoussystem)werepresented as 
frequency and percentage. Data was stratified 
forgender,birthweightandgestationalageat 
birth.Stratifiedgroupswerecomparedformajor 
congenital malformations by using chi square 
test. P value <0.05wasconsideredassignificant.

RESULTS
In this study the gestational age of the patients 
was greater than 32 weeks with mean age of 
37.190±2.00 weeks and mean birth weight was 
2.938±0.31 Kg as shown in Table-I.

Frequency and percentage of patients according 
to gender was 60% males and 40% females as 
shown in Table-II. Consanguinous marriage was 
present in parents of 67.7% of cases with various 
anomalies.Only 32.3% of the mothers had taken 
oral folic acid during pregnancy as shown in Table 
II. Major congenital malformation was seen in 2.9% 
patients as shown in Table-III. Among infants with 
major congenital malformations, cardiovascular 
system defects were seen in 33.3% infants, limb 
anomalies 16.7%, genitourinary system 16.7% 
and central nervous system defects were 33.3% 
as shown in Table-IV.

Demographics Mean±SD
Gestational age at birth (weeks) 37.190±2.00
Birth weight (Kg) 2.938±0.31
Table-I. Mean±SD of patients according to gestational 

age and birth weight n=205

Gender Frequency Percentage
Male 123 60%
Female 82 40%
Consanguinity 139 67.7%
Folic acid & 
Multivitamins intake 66 32.3%

Table-II. Frequency and percentage of patients 
according to gender n=205

Major Congenital 
Malformation Frequency Percentage

Yes 6 2.9%
No 199 97.1%
Total 205 100%

Table-III. Frequency and percentage of patients 
according to major congenital malformation n=205

Type of Major Congenital 
Malformation Frequency Percentage

Cardiovascular System 2 33.3%
Limb Anomalies 1 16.7%
Genitourinary System 1 16.7%
Central Nervous System 2 33.3%
Total 6 100%

Table-IV. Frequency and percentage of patients 
according to types of major congenital malformation 

(n=6)

DISCUSSION
Congenital malformations are reported in 
approximately 3% of live births. The incidence 
varies in different regions.9 These anomalies 
can be diagnosed during antenatal or post 
natal period depending upon their particular 
nature. Congenital malformations are important 
contributors to infant disease and death. The 
developed world has well organized monitoring 
and screening programs to determine the 
prevalence of congenital malformations and 
develop effective strategies for their prevention.10

The frequency of congenital anomalies observed 
in our study was 2.9% i.e. 29/1000.Another 
study from Kohat concluded that fre quency of 
malformations was 0.97%.11 Where as a study in 
Karachi observed a frequency of 11.4 per 1000 live 
births.12 A study in India found that the frequency 
of conge nital anomalies was 1.91%.13 Our study 
results are comparable to a study from Iran which 
reported that the frequency of congenital ano-
malies was 29.4 per 1000 live births.14 Our results 
also relate to a Canadian research which reported 
the frequency to be 36.18 per 1000.15

In our study, we found that majority of defects 
were related to the central nervous system and 
cardiovascular system (33.3%). CNS anomalies 
inclu ded spinal dysraphism, anencephaly and 
hydrocephalus. Some cases of hydrocephalus 
were associated with spina bifida. These results 
are consistent with a Turkish study which 
demonstrated that congenital anomalies of central 
nervous system were frequently observed.16 

Another research from Egypt also showed 
that CNS malformations were most commonly 
reported in both live and still births.17
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In our study male to female gender ratio was 
1.2:1.Lisi reported that the variation in gender 
distribution depends on whether the malformation 
is isola ted, associated with another anomaly 
or syndromic.18 It is hence inferred that gender 
distribution should be studied in relation to every 
anomaly separately rather than collectively for all 
malformations.

Marriages between cousins are prevalent in 
various ethnic and religious populations.19 
Pakistan is considered to have the highest global 
rate of inter cousin marriages (61%) involving 
first and second cousins.20 In our study cousin 
marriage was found in 67.7% of cases with various 
congenital anomalies (Table-II). A similar research 
in Iran concluded that occurrence of birth defects 
was 3.5 times more frequent in consanguineous 
parents as compared to others.21

It was observed in our study that only 32.3% 
females had taken preventive daily oral dose 
of folic acid during gestation (Table-II). This 
indicates that dietary non compliance is a major 
contributory factor for birth defects. To decrease 
the incidence of neural tube defects, it is advised 
that all expectant mothers should daily take 400 
mcg of folic acid.22

Research indicates that advanced maternal age is 
associated with a rise in chromosomal disorders, 
making it a potential determinant of Down’s 
syndrome.23 In our study mean age of mothers 
was 30±8 years. Only 19.4% of mothers were 
above 40 years of age. Our results are similar to 
a study done in Iran which quoted maternal age 
of approximately 25 years and about 9% mothers 
were more than 35 years.19 Apart from maternal 
age, increased parity has a higher incidence of 
congenital anomalies.24 In our study about 70% 
mothers were having multiple children. This 
observation in comparable to another study by 
Qazi et all which concluded that most of the birth 
defects were reported in neonates of multiparous 
females.25 Contrasting results were quoted in a 
study by Perveen et all that demonstrated more 
congenital anomalies in first born babies.16 
Old age of mothers is a significant risk factor 

associated with congenital malforma tions. Due to 
this concern, women over the age of 30 should 
undergo more thorough evaluations, as they 
are more prone to have babies with congenital 
malformations.

One of the limitations of our study is that there is 
a proven correlation between folic acid deficiency 
and neural tube de fects. We were not able to find 
the serum and blood folate levels due to financial 
constraints. Moreover, the exact diagnosis of 
chromosomal abnormalities was not established 
due to unavailability of relevant tests. Since it is 
a cross-sectional descriptive study, the results 
should not be considered a representation of 
whole population. However this study highlights 
a significant public health concern, which is a 
harbinger of further well organized studies. 

Birth defects are a significant contributor to fetal 
deaths, therefore it is essential to ascertain the 
frequency and prevalence of these defects in the 
society. This study found that birth defects were 
commonly observed in young mothers. Family 
marriages were reported as a major association. 
The most common defects were associated 
with central nervous system. Diagnosis in early 
gestation is crucial in reducing death in perinatal 
period, as it provides the possibility of timely 
abortion when necessary. This study sheds light 
on the prevalence of birth defects and observed 
risk factors associated with them. Additional 
research is suggested to devise preventive 
strategies for lowering the occurrence of 
congenital malformations. 

CONCLUSION
Central nervous system and cardiovascular 
system defects constituted the major part of 
anomalies observed. Mortality can be reduced 
by diagnosis in early pregnancy and offering 
termination if considered appropriate. Marriages 
among cousins and lack of folic acid intake were 
reported two frequent associations of congenital 
malformations. It is possible to eliminate these 
risk factors by avoiding inter cousin marriages 
and emphasizing the intake of folic acid in first 
trimester of pregnancy.



Major Congenital Malformations 

Professional Med J 2024;31(04):557-562. 561

CONFLICT OF INTEREST
The authors declare no conflict of interest.

SOURCE OF FUNDING 
There are no sponsors for the research being 
carried out, it’s a self-sponsored research.
Copyright© 27 Feb, 2024.

REFERENCES
1. Zolfizadeh F, Ghorbani M, Soltani M, Rezaeian S, 

Rajabi A, Etemad K, et al. Factors associated with 
infant mortality due to congenital anomalies: A 
population-based case-control study. Iran J Public 
Health [Internet]. 2022 [cited 2023 Dec 21]; 51(5):1118. 
Available from: http://dx.doi.org/10.18502/ijph.
v51i5.9411

1. Congenital disorders [Internet]. Who.int. [cited 2023 
Dec 21]. Available from: https://www.who.int/news-
room/fact-sheets/detail/birth-defects

3. El Koumi MA, Al Banna EA, Lebda I. Pattern of 
Congenital Anomalies in newborn: A hospital-based 
study. Pediatr Rep [Internet]. 2013 [cited 2024 Jan 
3]; 5(1):e5. Available from: http://dx.doi.org/10.4081/
pr.2013.e5

4. Elbanna EAY. Pattern of congenital anomalies in 
newborn: A hospital-based study. Pediatric Reports 
2013; 132:9.

5. Jain SR, Naik JD, Dhakne BR, Prabhu PM, Kamble SV, 
Mathurkar MP. Pattern of congenital malformations in 
newborn: A hospital-based study. International Journal 
of Research in Medical Sciences. 2016; 4(2):524-8.

6. Singh K, Krishnamurthy K, Greaves C, Kandamaran L, 
Nielsen AL, Kumar A. Major congenital malformations 
in Barbados: the prevalence, the pattern, and the 
resulting morbidity and mortality. ISRN Obstetrics 
and Gynecology. 2014; 2014.

7. Hussain S, Asghar I, Sabir M, Chattha MN, Tarar SH, 
Mushtaq R. Prevalence and pattern of congenital 
malformations among neonates in the neonatal 
unit of a teaching hospital. JPMA The Journal of the 
Pakistan Medical Association. 2014; 64(6):629-34.

8. Gillani S, Kazmi NHS, Najeeb S, Hussain S, Raza 
A. Frequencies of congenital anomalies among 
newborns admitted in nursery of ayub teaching 
hospital abbottabad, pakistan. Journal of Ayub 
Medical College Abbottabad. 2011; 23(1):117-21.

9. Rankin J, Pattenden S, Abramsky L, Boyd P, Jordan H, 
Stone D, et al. Preva lence of congenital anomalies 
in five British regions,1991-99. Arch Dis Child Fetal 
Neonatal Ed. 2005 Sep; 90(5):F374-9. 

10. Gul F, Jabin M, Khan AS. Frequency of congenital 
malformations and associated risk factors at Liaqat 
Memorial Hospital, Kohat. Khyber Med Univ J. 2012; 
4(3):119-24 

11. Perveen F, Tyyab S. Frequency and pattern of 
distribution of congenital anomalies in the newborn 
and associated maternal risk factors. J Coll Physicians 
Surg Pak. 2007 Jun; 17(6):340-3. 

12. Taksande A, Vilhekar K, Chaturvedi P, Jain M. Congenital 
malformations at birth in Central India: A rural 
medical college hospital based data. Indian J Hum 
Genet. 2010 Sep; 16(3):159-63. 

13. Movafagh A, Zadeh ZP, Javadi MH, Mohammed FM, 
Ghaderian SM, Heidari MH, et al. Occurrence of 
congenital anomalies and genetic diseases in a 
population of Ghazvin Province, Iran: A study of 
33380 cases. Pak J Med Sci. 2008 Jan-Mar; 24(1):80-5. 

14. Lowry RB, Bedard T, Grevers X, Crawford S, Greenway 
SC, Brindle ME, et al. The Alberta Congenital 
Anomalies Surveillance System: a 40-year review 
with prevalence and trends for selected congenital 
anomalies, 1997–2019. Health Promot Chronic 
Dis Prev Can [Internet]. 2023 [cited 2024 Jan 3]; 
43(1):40–8. Available from: http://dx.doi.org/10.24095/
hpcdp.43.1.04

15. Tomatir AG, Demirhan H, Sorkun HC, Köksal A, Ozerdem 
F, Cilengir N. Major congenital anomalies: a five-year 
retrospective regional study in Turkey. Genet Mol 
Res. 2009 Jan 13; 8(1):19-27. 

16. Shawky RM, Sadik DI. Congenital malformations 
prevalent among Egyptian children and associated 
risk factors. Egypt J Med Hum Genet [Internet]. 2011; 
12(1):69-78. Available from: https://www.sciencedirect.
com/science/article/pii/S1110863011000176

17. Khan SM, Ahmad GS, Abu-Talib A. Are congenital 
anomalies more frequent in Saudi Arabia? Ann Saudi 
Med. 1990; 10:488-9. 

18. Lisi A, Botto LD, Rittler M, Castilla E, Bianca S, Bianchi 
F, et al. Sex and congenital malformations: An 
international perspective. Am J Med Genet A. 2005 
Apr 1; 134A(1):49-57. 

19. de Costa CM. Consanguineous marriage and its 
relevance to obstetric practice. Obstet Gynecol Surv. 
2002 Aug; 57(8):530-6. 

20. National Institute of Population Studies (NIPS). 
Demographic and Health Survey. 1990-1991 - Pakistan. 
2012

5



Major Congenital Malformations 

Professional Med J 2024;31(04):557-562.562

21. Mosayebi Z, Movahedian AH. Pattern of congenital 
malformations in consanguineous versus non 
consanguineous marriages in Kashan, Islamic 
Republic of Iran. East Mediterr Health J. 2007 Jul-Aug; 
13(4):868-75. 

22. Centers for Disease Control and Prevention. Folate 
status in women of childbearing age, by race/
ethnicity—United States, 1999-2000, 2001-2002, and 
2003-2004. MMWR Morb Mortal Wkly Rep. 2007 Jan 5; 
55(51-52):1377-80. 

23. Yoon PW, Freeman SB, Sherman SL, Taft LF, Gu Y, Pettay 
D, et al. Advanced maternal age and the risk of Down 
syndrome characterized by the meiotic stage of 
chromosomal error. A population based study. Am J 
Hum Genet. 1996 Mar; 58(3):628-33. 

24. Sipilä P, von Wendt L, Hartikainen-Sorri AL. The grand 
multipara—still an obstetrical challenge? Arch 
Gynecol Obstet. 1990; 247(4):187-95. 

25. Qazi G. Relationship of selected prenatal factors to 
pregnancy outcome and congenital anomalies. J 
Ayub Med Coll Abbottabad. 2010 Oct- Dec; 22(4):41-5.

6

AUTHORSHIP AND CONTRIBUTION DECLARATION

No. Author(s) Full Name Contribution to the paper Author(s) Signature

1

2

3

4

5

6

Zartasha Sial

Madiha Fayyaz

Somayya Siddiqa

Amna Siddique

Nazir Ahmed Malik

Haroon Rashid

Data collection and analysis.

Introduction and Discussion 
writing.
Data analysis.

Conclusion, References.

Proof reading.

Proof reading.


