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INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION

The human reproduction is a complicated process
and is prone to be adversely affected by various factors
related to host and environment1. This may lead to con-
genital malformations (CM) in the newborn. A congeni-
tal physical anomaly is structural abnormality of any part
of the body which may present at birth or become clini-
cally manifest anytime later in life. These anomalies may

arise from defects as a result of genetic mutations, aber-
rations in chromosomes and / or unfavorable intrauter-
ine environment during antenatal period. The CM may
range from minor lesions to major structural defects2.
Figures from Europe showed a prevalence rate of 23.9
per 1,000 births for major congenital anomalies3. In USA,
CM are responsible for 17.8% of all infant deaths4.

Early recognition of CM may reduce the morbidity
and mortality in children. Some congenital CM like
tracheo-esophageal fistula, diaphragmatic hernia,
choanal atresia and intestinal obstruction require urgent
medical and surgical interventions for the survival of the
patients5.

Etiology of CM is multifactorial, however in 40-60%
of cases the underlying cause is not known6,7. Accord-
ing to some estimates, various causes of CM include ge-
netic conditions (chromosome and single gene causes)
in 15%-25% of cases, environmental factors (maternal-
related conditions, drug or chemical exposures) in
8%-12% and multifactorial inheritance in 20%-25% cases8.

Surveillance and monitoring of CM is important for
identifying patterns of malformations. A nationwide sur-
veillance can recognize the disease burden in pre and
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ABSTRACTABSTRACTABSTRACTABSTRACTABSTRACT

Objective:Objective:Objective:Objective:Objective: to find out the frequency of various congenital malformations (CM) in the neonates born at Liaqat Memorial
Hospital (LMH) Kohat and to find out their association with various risk factors.

MethodologyMethodologyMethodologyMethodologyMethodology::::: This cross-sectional study was conducted on neonates born to mothers admitted at LMH, Kohat from
January to December 2011. Detailed information regarding CM and associated maternal risk factors were collected
on a predesigned proforma and the data was analyzed by SPSS-17.

Results:Results:Results:Results:Results: Out of 9558 deliveries, 93 (0.97%) babies had various CM. Anencephaly (40.9%), hydrocephalous (29%),
hydrocephalus with meningocele (10.7%) and hydrops fetalis (4.3%) were the commonest CM. Overall 60.2% (n=56/
93) babies had <2.5 Kg birth weight. Mean age of mothers was 26.10 + 7.406 years. Out of 93 mothers, 75(80.6%)
were between 20-40 years of age. Fifty four (58%) mothers were multigravida and 25 (26.9%) were grand-multigravida.
Majority (65.6%) had poor socioeconomic status (SES) and 63 (67.7%) mothers had no antenatal checkup before the
final diagnosis. Consanguinity rate was 61.3% (57/93) and antenatal folic acid intake in 33.3% mothers. Toxoplasmo-
sis was present in 5.3% (5/93) cases and syphilis in one case. Family history of congenital abnormality was present in
8(8.6%) cases and history of maternal passive smoking during pregnancy was positive in 3 (3.2%) of the mothers.

Conclusion:Conclusion:Conclusion:Conclusion:Conclusion: Anencephaly and hydrocephalous were the commonest CM. Poor SES, low intake of folic acid, high
consanguinity rate, low antenatal check up rate and low literacy rate and family history for CM were the common
associated risk factors of CM.
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post-natal period & related risk factors and is helpful for
strategic planning to improve the pregnancy related out-
comes. However due to non-availability of national data
with financial constraints and feasibility problems in con-
ducting large scale study, this small scale hospital based
study was planned to get an overview of pattern of con-
genital anomalies in a District Headquarter hospital. The
aim of this study was to find out the frequency of various
congenital abnormalities in the neonates born at Liaqat
Memorial Hospital Kohat and to find out their associa-
tion with various risk factors.

METHODOLMETHODOLMETHODOLMETHODOLMETHODOLOGOGOGOGOGYYYYY

This was a cross sectional analytical study con-
ducted from January to December 2011 at Liaqat Me-
morial District Teaching Hospital, Khyber Medical Uni-
versity (KMU), Institute of Medical Science Kohat, Paki-
stan. All the mothers who gave birth to congenitally ab-
normal baby during study time period were interviewed
and information regarding various risk factors was col-
lected on a pre-designed proforma; while newborns (both
alive & stillborn) with various CM were examined by the
pediatrician and abnormality was noted. Data collected
was analysed by SPSS window’s version 17.

There were total 9558 deliveries out of which 93
were associated with various congenital malformations.
The variables studied included maternal & paternal age,
history of malformation in family, socioeconomic status
(SES), folic acid intake, antenatal check up, consanguin-
ity, ovulation induction, teratogenic drugs intake, ante-
natal TORCHS infections, history of radiation exposure,
active & passive smoking and alcohol use during preg-
nancy. The impact of maternal & paternal education on
their health and antenatal care was also studied. Due to
high cost and non-affordability by patients, Karyotyping
was not performed. Postmortem was also not performed
as none of the parents allowed it.

RESULRESULRESULRESULRESULTSTSTSTSTS

Out of 9558 deliveries, 93 (0.97%) babies had various
CM. Anencephaly (40.9%), hydrocephalous (29%), hydro-
cephalus with meningocele (10.75%) and hydrops fetalis
(4.3%) were the commonest congenital malformations (Table
I). Due to non-availability of echocardio-graphic facility in
Kohat, 11 out of 9558 (0.12%) babies were sent to Peshawar
for echocardiography to rule out suspected cardiac CM but
all of them were lost to follow up.

Single anomaly was present in 79 (84.9%) cases
and multiple anomalies were present in 14 (15.1%) cases.
Overall congenital anomalies related to central nervous
system (CNS) were the common most (86.02%) followed
by musculoskeletal system (5.4%). Details of the systemic
involvement are given in Table II.

Out of 93 babies born with CM, majority (59.1%)
were females and 60.2% (n=56/93) babies had below
2.5 Kg birth weight (Table III). Mean age of mothers was

THE FREQUENCY OF VTHE FREQUENCY OF VTHE FREQUENCY OF VTHE FREQUENCY OF VTHE FREQUENCY OF VARIOUS SYTEMS INVOLARIOUS SYTEMS INVOLARIOUS SYTEMS INVOLARIOUS SYTEMS INVOLARIOUS SYTEMS INVOLVEDVEDVEDVEDVED
BBBBBY CONGENITY CONGENITY CONGENITY CONGENITY CONGENITAL MALFORMAAL MALFORMAAL MALFORMAAL MALFORMAAL MALFORMATIONSTIONSTIONSTIONSTIONS

Major Organ system involved* Frequency %age
(n=93)

Central Nervous system 80 86.02

Musculosekeltal Deformaity 5 5.4

Gastroestinal System/Ascites 4 4.3

Respiratory System 2 2.15

Renal System 1 1.08

Conjoined Twins 1 1.08

* Primarily major system involved are given in this table.
Some babies had multisystem involvement but are not
mentioned in this table.

Table II

DISTRIBUTION OF VDISTRIBUTION OF VDISTRIBUTION OF VDISTRIBUTION OF VDISTRIBUTION OF VARIOUS EASILARIOUS EASILARIOUS EASILARIOUS EASILARIOUS EASILY IDENTIFIABLEY IDENTIFIABLEY IDENTIFIABLEY IDENTIFIABLEY IDENTIFIABLE
CONGENITCONGENITCONGENITCONGENITCONGENITAL MALFORMAAL MALFORMAAL MALFORMAAL MALFORMAAL MALFORMATIONSTIONSTIONSTIONSTIONS

Congenital Malformations Frequency %age
(n=93)

Anencephaly 38 40.9

Hydrocephalous 27 29.0

Hydrocephalous with 10 10.7
meningocele

Hydrops Fetalis with ascites/ 4 4.3
pleural effusion

Dolicocephaly Talipes 2 2.2
Acquinovarus

Microcephaly 2 2.2

Meningocele & anencephalus 1 1.1

Encephalocele & small limbs 1 1.1

Hydrocephalus & spina bifida 1 1.1

Cleft Palate 1 1.1

Conjoined Twins & ambiguous 1 1.1
genitalia

Cyclops & ambiguous genitalia 1 1.1

Hydronephrotic Kidney 1 1.1

Hydrothorax 1 1.1

Osteodystrophy 1 1.1

Small Limbs & Ascites 1 1.1

Total 93 100.0

Table I
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DEMOGRAPHIC DETDEMOGRAPHIC DETDEMOGRAPHIC DETDEMOGRAPHIC DETDEMOGRAPHIC DETAILS AND MAJOR CHARACTERISTICAILS AND MAJOR CHARACTERISTICAILS AND MAJOR CHARACTERISTICAILS AND MAJOR CHARACTERISTICAILS AND MAJOR CHARACTERISTICSSSSS

Baby Weight Frequency %age Atenatal Care Frequency %age
(n=93) (n=93)

1- 2.4 KG 56 60.2 Yes 30 32.3

2.5—4KG 35 37.6 No 63 67.7

>4KG 2 2.2 Antenatal Maternal Infection

Baby Sex Frequency (n=93) %age Toxoplasmosis 5 5.4

Female 55 59.1 Syphilis 1 1.07

Male 36 38.7 Antenatal Drugs Used Frequency %age
(n=93)

Ambiguous genitalia 2 2.2 Antiepileptic 3 3.2

Father’s age (year) Frequency (n=93) %age Insulin 3 3.2

20-30 28 30.1 Oral hypoglycemic 1 1.1

31-40 40 43.0 Smoking Frequency %age
(n=93)

>40 25 26.9 Passive smoking 3 3.2

Mother’s age (year) Frequency (n=93) %age Active smoking 0 0

13-19 12 12.9 Socioeconomic Status Frequency %age
(n=93)

20-30 55 59.1 Poor (Monthly Income
<Rs.10,000 61 65.6

31-40 20 21.5 Middle class (Monthly
>40 6 6.5 Income Rs. (10,000-50,000) 32 34.4

Parity Frequency (n=93) %age Female education Frequency %age
(n=93)

0 16 17.2 Matric 10 10.8

1 16 17.2 below Matric 83 89.2

2-4 49 52.7 Male education Frequency %age
(n=93)

5 and more 12 12.9 Matric 40 43.0

Cousin marriage Frequency (n=93) %age below Matric 53 57.0

Yes 57 61.3 Folic acid Frequency %age
(n=93)

No 36 38.7 yes 31 33.3

No 62 66.7

Table III
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26.10 + 7.406 years and majority of mothers (80.6%) and
fathers (73.1%) were between 20-40 years of age.

Unfortunately our study showed very low literacy
rate and majority of mothers (89.2%) and fathers (57%)
were having education status of below matriculation.
Majority of parents were from poor SES with 65.6% hav-
ing monthly income of less than 10,000 Pakistani Ru-
pees.

Fourteen (15.1%) mothers were primigravida, 54
(58%) were multigravida and 25 (26.9%) were grand-mul-
tigravida. The preponderance of various CM was seen
between parity 2 to 4 (52.7%) with 17.2% contribution by
the primiparous and only 12.9% by females of parity 5 or
more. Sixty three mothers (67.7%) had no antenatal
checkup before the final diagnosis. Consanguinity rate
was 61.3% (57/93) and antenatal folic acid intake in 33.3%
of patients. TORCHS screening showed Toxoplasmosis
5.3% (5/93) cases and syphilis in one (1.07%) case.

Four (4.3%) patients were taking treatment for dia-
betes mellitus (3 were using Insulin and one was on
metformin). Three patients were epileptic; two of them
were using carbamazepine and one was on sodium
valprovate tablets. History of passive smoking was posi-
tive in 3 (3.2%) of the mothers and family history of CM
in 8(8.6%) cases.

DISDISDISDISDISSCUSSCUSSCUSSCUSSCUSSIONSIONSIONSIONSION

Congenital malformations or birth defects may be
detected soon after birth or later, depending upon the
nature of the defect. As CM are significantly contributing
to infant mortality and morbidity, developed countries
have established accurate surveillance systems to find
out the birth prevalence of congenital anomalies for ef-
fective preventive strategies8,9. The frequency of CM in
our own hospital deliveries was 0.97% (9.7/1000 total
births) which corresponds to 11.4/1000 total births re-
ported by another local study from Liyari General Hospi-
tal10. Figures from Indian hospital based study showed
frequency of 1.91% for CM in India11. However the figure
is much lower from other international figures like 36.89/
1000 total births from 1997-2009 reported from Alberta
(Canada)9 and 29.4/1000 live births reported from Iran12.
The limitation of our study is that it is a hospital based
only which is not representative of the coverage popula-
tion. Hence our results cannot be compared with well
designed international studies, based on collaborative
and standardized surveillance system. Moreover, the
metabolic defects (reported as 7.18% cases from Iran),12

usually do not manifest at birth so our study may under-
estimate the magnitude of all CM in our set up. The varia-
tion in the figures from different settings may also be due
to area specific risk factors like ethnicity, geographical
distribution, consanguinity, socio-cultural and nutritional
factors.

In our study, congenital anomalies related to CNS
were the most common lesions followed by musculosk-

eletal system. These findings are favouring the results of
a Turkish study showing CNS related anomalies as the
commonest CM13. Figures from Europe showed
congenital heart defects (CHD) as the most common CM
followed by limb defects3. However CHD could not be
documented in our study as echocardiography was not
available in Kohat and 11 (0.12%) babies with clinical
suspicion of cardiac congenital anomalies were sent to
Peshawar for echocardiography but all of them were lost
to follow up. One possible explanation of the low preva-
lence of CHD could be the fact that these lesions are
diagnosed after the patients are discharged from the
maternity wards14. Similarly, higher frequency of CNS re-
lated defects may be due to obvious nature and easy
detection of these anomalies at birth15. In our study neu-
ral tube defects (NTD) were the common most CNS re-
lated CM. This observation is in accordance with other
national and international studies10,16,17.

As evident from our results, high consanguinity
rate, poor SES, poor antenatal check up, poor intake of
folic acid, low literacy rate among parents, multigravidity,
low birth weight, maternal diabetes mellitus, antenatal
infection, passive smoking, antenatal drug use and fam-
ily history of congenital abnormality were the risk factors
observed in patients with various congenital diseases.
Looking for the causes and risk factors of CM is of ut-
most importance for adopting the effective preventive
strategies. Although there are many causes of CM, how-
ever various CM are more prevalent in populations with
consanguineous marriages suggesting some genetic
contribution18,19. Due to financial constraints, karyotyp-
ing was not done in this study. Inter-cousin marriages
are very common in countries with different religious and
ethnic backgrounds20. Pakistan is having the world’s high-
est prevalence rate of 61% for consanguineous marriages
between first or second cousins21. In our study the con-
sanguinity was present in 61.3% (57) of cases having
various CM which is supported by a study from Iran,
showing that CM were 3.5 times more frequent in con-
sanguineous marriages as compared to non consanguin-
eous marriages22.

Majority of our patients were poorly educated and
belonged to lowered-SES. Education is an important
marker of SES and is responsible for individual’s choice
and access to health facilities23. In Pakistan, among un-
educated women, 78% received no antenatal care dur-
ing pregnancy21. Lower maternal education status has
been associated with higher risk of NTD24. In our study
out of 93 women, only 10.8% of females & 43% of hus-
band were having education up to matriculation. Lack of
education is indirectly responsible for lower SES of the
people and thus adversely affecting the living conditions,
medical care, and lifestyle. Lower SES is often associ-
ated with other factors responsible for poor health re-
lated outcomes25. Lower SES and lack of parental edu-
cation lead to poor antenatal care and it is now a well
established fact that lowered SES is associated with an
increased prevalence of various CM9.
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Antenatal care can not only prevent the occurrence
of CM but will also help in the early diagnosis and man-
agement of pregnancies being complicated with lethal
CM. In Pakistan, 70% of all pregnant women are deprived
of antenatal care and only 30% of women utilize antena-
tal care services21. Another study showed that 95% of
pregnant ladies received antenatal care from LHV or
nurse and only 5% were provided antenatal care by doc-
tor26. Our study showed that only 32.3% of women giv-
ing births to children with CM had received any kind of
antenatal care. Our figures of antenatal care and folic
acid intake were almost similar and only 33.3% of mother
had taken folic acid during pregnancy. Similar results
were reported by Shawky RM et al showing only 31.8%
rate of antenatal care and 27.5% of antenatal folate use
among mothers with congenitally malformed children27.
It has been documented that folic acid use during the
peri-conception period can reduce the NTD rate in the
newborn babies and early diagnosis of NTD on antena-
tal visit with pregnancy termination advice helps in re-
ducing the perinatal morbidity and morbidity28.

Advancing maternal age at time of conception is
also contributing to increased frequency of CM. It has
been suggested that increasing age of the mothers is
associated with an increase in chromosomal meiotic er-
rors and probably is the only non genetic risk factor for
trisomies in human beings29,30. Mean maternal age in our
study was 26.10+7.4 years with only 6.5% of mothers
were above 40 years of age. Our results are similar to
Tootoonchi P et al5 (25.69+5.54 years) and Tomatir AG et
al13 (8.7% >35 years age) but are contrary to Shawky
RM et al27 who showed that 59.96% of mothers were hav-
ing age of >35 years. Besides maternal age, multiparity
and multigravidity are also associated with increased
prevalence of CM27, 31. Almost 85% of mothers in our study
were multigravida which is consistent with Qazi G32 hav-
ing 2/3rd of CM in multigravida. However Perveen F et al
showed more CM in primipara mothers10.

In our study, about 60% of babies with CM were
having birth weight of <2.5 Kgs. Our findings are con-
sistent with another local study showing 43.5% infants
having CM with birth weight of < 2.5 Kg32. Studies have
shown that CM are associated with intrauterine growth
retardation (IUGR) and low birth weight. The IUGR could
be a primary predisposing factor or secondarily due to
CM or both may coexist with some common etiologic
factors33. No active smoking was present in our study,
however passive smoking during pregnancy was present
in 3.2% cases. This is now an established fact that the
risk of congenital malformation is signiûcantly increased
by passive/ secondhand smoke exposure during preg-
nancy34. Other risk factors like teraotgenic drugs use were
not that frequent in our study.

Overall the frequency of CM is low as compared to inter-
national figures. However, the study is mainly focused
on the visible CM among the newborns in the labour unit
and possibly missing other important CM like metabolic
defects and cardiac lesions which are usually diagnosed
later on. Commonest congenital malformations in our

study were neural tube defects. Poor SES, poor literacy
rate, low antenatal check up rate, low intake of folic acid,
high consanguinity rate, and family history for CM were
the common associated risk factors of congenital abnor-
malities. Large scale population based study on various
CM is required to measure the magnitude of the prob-
lem and also to find out the etiology of these CM in our
set up.

LIMITATIONS OF STUDY:

This was a hospital based study and hence is not
the true representative of the whole population. High cost
of karyotyping and non-availability of echocardiographic
facility in Kohat were the main limitations of the study
that could account for possible under-diagnosis of vari-
ous congenital malformations.

ACKNOWLEDGEMENTACKNOWLEDGEMENTACKNOWLEDGEMENTACKNOWLEDGEMENTACKNOWLEDGEMENT

We acknowledge the efforts of our participating in-
vestigators, Dr. Shifa Mahroz, Dr. Mehr Ali, Dr. Khalid
Mehmood and Dr. Sajid Munir for their contribution dur-
ing the study project.

REFFERENCESREFFERENCESREFFERENCESREFFERENCESREFFERENCES

1. Ahmed AM, el-Kader SA, Hamid AAEA, Gaafar HM.
Assessment of Risk Factors for Fetal Congenital
Anomalies among Pregnant Women at Cairo Univer-
sity Hospitals. J American Sci 2011; 7(12 ): 899-908.

2. Puri P, Diana DE. Preoperative assessment. In: Prem
Puri (editor). Newborn Surgery. 2nd edition. London,
Arnold 2003: 46.

3. Dolk H, Loane M, Garne E. The prevalence of con-
genital anomalies in Europe. Adv Exp Med Biol 2010;
686: 349-64.

4. Copeland GE, Kirby RS. Using birth defects registry
data to evaluate infant and childhood mortality asso-
ciated with birth defects: an alternative to traditional
mortality assessment using underlying cause of death
statistics. Birth Defects Res A Clin Mol Teratol 2007;
79(11): 792-7.

5. Tootoonchi P. Easily identifiable congenital anomalies:
prevalence and risk factors. Acta Medica Iranica 2003;
41(1): 15-19.

6. Nelson K, Holmes LB. Malformations due to presumed
spontaneous mutations in newborn infants. N Eng J
Med 1984; 320: 19-23.

7. Stevenson RE. The Genetic Basis of Human Anoma-
lies. In: Stevenson RE, Hall JG, Goodman RM (Eds.),
Human Malformations and Related Anomalies. Vol.
1. New York: Oxford University Press, 1993: 115.

8. Canadian Congenital Anomalies Surveillance System
(CCASS), (2002). Congenital Anomalies in Canada a
perinatal health report. Available at http://www.phac-
aspc.gc.ca/publicat/cac-acc02/pdf/cac2002_e.pdf

9. Alberta Health and Wellness (2012). Alberta Congeni-
tal Anomalies Surveillance System: Ninth Report 1997
– 2009. Edmonton, AB: Alberta Health and Wellness.

10. Perveen F, Tyyab S. Frequency and pattern of distri-
bution of congenital anomalies in the newborn and



124KMUJ 2012; Vol. 4, No. 3: 119-124

FREQUENCY OF CONGENITAL MALFORMATIONS AND ASSOCIATED RISK FACTORS....................

C
K

C
K

C
K

C
K

associated maternal risk factors. J Coll Physicians
Surg Pak 2007; 17(6): 340-3.

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

12. Movafagh A, Zadeh ZP, Javadi MH, Mohammed FM,
Ghaderian SMH, Heidari MH, et al. Occurrence of
congenital anomalies and genetic diseases in a popu-
lation of Ghazvin Province, Iran. Pak J Med Sci 2008;
24: 80-5.

13. Tomatýr AG, Demirhan H, Sorkun HC, Köksal A,
Özerdem F, Çilengir N. Major congenital anomalies:
a five-year retrospective regional study in Turkey.
Genet Molecul Res 2009; 8(1): 19-27.

14. New Delhi: Indian Council of Medical Research; 1990.
A national collaborative study of identification of high
risk families, mothers and outcome of their offsprings
with particular reference to the problem of maternal
nutrition, low birth weight, perinatal and infant mor-
bidity in rural and urban slum communities; pp.
119-26.

15. Göynümer FG, Kepkep K, Yetim G, Tuncay Y, Aries A,
Tutal E. Retrospective analysis of major congenital
anomalies at birth. Perinatol Dergisi 2005; 13: 31-34.

16. Verity C, Firth H, ffrench-Constant C. Congenital ab-
normalities of the central nervous system. J Neurol
Neurosurg Psychiatry 2003; 74: 13-18.

17. Fatemaq K, Begum F, Akter N, Zaman SMM. Major
Congenital Malformations Among The Newborns in
BSMMU Hospital. Bangladesh Med J 2011; 40(1):
7-12.

18. Bittles AH: Consanguinity and its relevance to clinical
genetics. Clin Genet 2001; 60: 89-98.

19. Ozand PI, Rashed MS. Inborn errors of metabolism
in the Middle East. Symposium on the Epidemiologi-
cal Transitional Transaction and Health in Developing
Countries, Riyadh, 1994A.

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

21. Rukanuddin AR, Hasan HK. Maternal and Child
Health. Chap 10. In: Pakistan Demographic and
Household Survey 1990-91. Islamabad: Government
of Pakistan.

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

23. Berkman LF, Macintyre S. The measurement of social
class in health studies: Old measures and new for-
mulations. IARC Sci Publ 1997; 138: 51-64.

24. Farley TF, Hambidge SJ, Daley MF. Association of low
maternal education with neural tube defects in Colo-
rado, 1989 -1998. Public Health 2002; 116: 89-94.

25. Yang1 J, Carmichael1 SL, Canfield M, Song1 J, Shaw1
GM, the national birth defects prevention study. so-
cioeconomic status in relation to selected birth de-
fects in a large multicentered US case-control study.
Am J Epidemiol 2007;167(2): 145-54.

26. Nisar N, Amjad R. Pattern of antenatal care provided
at a public sector hospital Hyderabad Sindh. J Ayub
Med Coll Abbottabad 2007; 19(4): 11-3.

27. Shawky RM, Sadik DI. Congenital malformations
prevalent among Egyptian children and associated
risk factors. Egyptian J Medical Hum Genet 2011;12:
69-78.

28. Institute of Medicine. Dietary reference intakes: Thia-
min, riboflavin, niacin, vitamin B6, folate, vitamin B12,
pantothenic acid, biotin, and choline. Washington, DC:
National Academy Press, 1998: 196-305.

29. Yoon P, Freeman S, Sherman L, Taft LF, Gu Y, Pettay
D, et al. Advanced maternal age and the risk of Down
syndrome, characterized by the meiotic stage of chro-
mosomal error. a population based study. Am J Hum
Genet 1991; 58(3): 628-33.

30. Hassold T, Hunt P. To err (meiotically) is human: the
genesis of human aneuploidy. Nat Rev Genet 2001;
2: 280-91.

31. Sipila P, Von Wendt L, Hartikainen-Sorri AL. The
grandmultipara-still an obstetrical challenge? Arch
Gynecol Obstet 1990; 247(4): 187-95.

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

33. Khoury MJ, Erickson JD, Cordero JF, McCarthy BJ.
Congenital malformations and intrauterine growth re-
tardation: a population study.  Pediatrics 1988; 82:
83-90.

34. Leonardi-Bee J, Britton J, Venn V. Secondhand Smoke
and Adverse Fetal Outcomes in Nonsmoking Preg-
nant Women: A Meta-analysis. Pediatrics 2011;
127(4): 734-41.

AAAAAUTHOR’S CONTRIBUTIONUTHOR’S CONTRIBUTIONUTHOR’S CONTRIBUTIONUTHOR’S CONTRIBUTIONUTHOR’S CONTRIBUTION

Following authors have made substantial con-
tributions to the manuscript as under

FG: Conception and design, Data collection, Analy-
sis and interpretation of data, Drafting the manu-
script

MJ: Data collection, Drafting the manuscript

ASK: Critical revision, Final Approval of the manuscript

CONFLICT OF INTEREST
Authors declare no conflict of interest

GRANT SUPPORT AND FINANCIAL DISCLOSURE
NONE DECLARED


