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Abstract: 
Background: Exposing to pollution is major health concern during pregnancy, as there are 
evidence shows that Environmental pollution can in principle cause congenital anomalies through 
pre conceptional mutagenic action or post conceptional teratogenic action. Methods: A structured 
questionnaire was used for collecting information. Study Subjects were all the Pregnant Mother 
diagnosed to have congenital birth defected fetus through antenatal examinations, delivered baby 
with diagnoses of congenital malformation, who were admitted or came for reference services. 
Results: prevalence rate of congenital malformation was 5.3%. 14 (4.9%) mothers and 73 (25.8%) 
fathers were stated that they are farmers and exposed to some or other form of pollution. Pesticides 
are considered only risk factor but not the main and only etiology. Conclusion: Knowledge of 
birth defect and Environmental concerns should be incorporated into both genetic counseling and 
antenatal care to create awareness on avoiding exposure to potential teratogens before pregnancy. 
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Introduction:                                                                                                                                                               
A congenital malformation (CM) or birth defect is defined as a structural or chromosomal 
malformation with a significant impact on the health and development of a child 1. Congenital 
anomalies account for 8–15% of perinatal deaths and 13–16% of neonatal deaths2 and known to 
be the third common cause of perinatal mortality following infections and hypoxia3.   
Malformation not only effect the neonate but in term its burden will imply on parents, family and 
society, ultimately to country’s health care system.  
The prevalence of birth defect varies from geographical area, culture, race, ethnicity and socio 
economical condition. Half of the causes for birth defects are idiopathic in nature. Major factor for 
congenital deformities could be either genetic or non genetic or environmental and sometimes 
combined. Apart from genetic it’s very difficult to find the risk factors for birth defect as mother 
or father of the child are exposed to various risk factors. Genetic cause could be found in all 
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population irrespective of any demographical variation but the non genetic risk factors are varying. 
Controlling and modifying etiological factors other than genetic could prevent half of the birth 
defect burden.  
Exposing to pollution is major health concern during pregnancy, as there are evidence shows that 
Environmental pollution can in principle cause congenital anomalies through pre conceptional 
mutagenic action (maternal or paternal) or post conceptional teratogenic action (maternal)4. The 
relation between pollution and malformation depends on the time duration of exposure, the nature 
of chemical to expose and life stage in which expose occurred. The time duration when mother is 
exposed to pollutant is sensitive period as it may have potential effect of developmental embryo. 
First trimester is considered very sensitive period as most organogenesis occurs. Pre conceptional 
exposure may lead to change in genetic component leading to birth defects due its chemical’s long 
biological half-life in the body. There is evidence that exposure to air pollutants during specific 
time periods during pregnancy are related to some cardiac anomalies6, 7, 8, and 9. There is an 
association between well water contaminated with the herbicide atrazine and excess 
cardiovascular, urogenital, and limb reduction defects10. Occupational exposed to pesticides are 
significantly associated to have a congenital anomaly11,12,13. Now a days, pesticides are modern 
tool to control pests, diseases and weeds; mainly used for increase productivity off crop plants 5. 

Farmers are more prone to get effected with pesticides. Pesticides are made up of active and inert 
ingredients. Pesticides are chemicals mainly used to kill insects in agricultural, domestic and 
institutional settings. The most commonly used chemicals are organochlorines, 
organophosphorous, carbamate and pyrethroids compounds, and various inorganic compounds and 
they can enter the human body through inhalation, ingestion, or by dermal penetration through the 
skin.  It is near to impossible for the pesticide to only affect its targeted crop. Pesticides after 
application are known to persist on crop as residue and contaminate food grains, vegetables25. 
Their entry in to human body after consumption results in harmful effect on health and 
metabolism10.  
Methodology: 
This hospital-based cross-sectional descriptive study was conducted at the Krishna Hospital Karad, 
attached to Krishna Institute of Medical Sciences “Deemed to Be University”, Karad, which is 
located in Western Maharashtra, India. This study has aimed to determine the prevalence of 
congenital malformations in tertiary care hospital Karad.  Descriptive survey approach was 
adopted for the study. Hospital also has got Pediatrics Department which has 40,000 attendances 
in outpatient department and 3,500 indoor admissions per year. The daily out-patient department 
attendance is around 5000 patients and more than 60,000 annual admissions supported by 1750 
in-patient beds and Pediatric OPD with 80000 attending patients annually.  Pediatric Ward is 
having capacity of 5000 annual intake and NICU with 800. Currently, it caters to average 70-80 
new antenatal registration per day and 750 deliveries per month. Study Subjects were all the 
Pregnant Mother diagnosed to have congenital birth defected fetus through antenatal examinations, 
delivered baby with diagnoses of congenital malformation, who were admitted or came for 
reference services.  
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The data was collected from September 2016 to august 2017. All the babies born in this hospital 
during this period were included. Diagnosis of congenital anomalies was based on clinical 
evaluation of newborn babies by the pediatrician and other appropriate investigations such as 
radiography, ultrasonography, echo-cardiographs and chromosomal analysis etc., Data on risk 
factors for birth defect collection was collected by face to face interview methods utilizing 
structured questionnaire from eligible samples. A structured questionnaire was developed by 
researcher by referring World Health Organization’s Birth defects surveillance: a manual for 
programm managers. The study was initiated after approval of the Institutional Ethics Committee 
of Krishna Institute of Medical Sciences Deemed University’s. Anomalies were assigned 
International Statistical Classification of Diseases and Related Health Problems (ICD-10) codes 
by the researchers in order to facilitate system-wise classification of anomalies. The participants 
were assured of confidentiality of their information during an informed consent process and 
privacy was maintained throughout interview and afterwards. 
Results: 
1. Prevalence: 
In the present study data gathered from Pediatric and Maternity unit. Pediatric unit included 
pediatric outpatient department, pediatric ward and Neonatal Intensive Care Unit where 80002 
patients were assessed. Prevalence is being maximum in the Neonatal Intensive Care Unit 41 
(5.3%), followed by Pediatric Ward 14 (0.3%) and pediatric Outpatient Department 45 (1%).  In 
the Maternity Outpatient Department 50856 patients were visited in that 131 patients had the 
diagnosis of having congenital malformation fetus contributing to 0.3%. Whereas maternity ward 
had 3847 patients among those 52 (1.4%) had delivered congenital malformed babies. In my study 
considering the prevalence with number of birth, it was 1.4% and calculating with number of 
neonates admitted its prevalence rate was 5.3%.  
Table1:  Socio Demographic Variable of the Mothers 

Demographic variables  
Frequency 
F 

Percentage 
% 

Maternal Age   
Below 20 Year 5 1.70 
20-25 Year 116 39.46 
25-30 Year 64 21.77 
30-35 Year 53 18.03 
Above 35 Year 45 15.31 
Gestational Age   
<12 Week 11 3.89 
13-20 Week 45 15.90 
21-28 Week 33 11.66 
29-35 Weeks 68 24.03 
36 Weeks 126 44.52 
Birth Weight Of Baby   
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Less Than 1500 97 34.28 
1500-1999 58 20.49 
2000-2499 59 20.84 
2500-3000 60 21.20 
Above 3000 9 3.2 
Gender of congenital malformed 
babies.   
Male 180 63.60 
Female 99 34.98 
Ambiguous 4 1.41 
Missing/Unknown 0 0.00 
Outcome Of Birth F % 
Live Birth 244 86.22 
Still Birth 10 3.53 
Elective Termination Of Pregnancy 29 10.25 

 
Sociodemographic Variables:  
The above table shows socio demographic variables of the mothers of congenital malformation. 
In this study, male babies were more affected with malformations.  Table explicit that maximum 
congenital malformed babies were Male 180 (63.60%), followed by Female 99 (34.98%), 
Ambiguous 4 (1.41%) and Missing/Unknown is 0. Outcome of Birth of congenital malformed 
babies results shows that maximum 244 (86.22%) were Live Birth followed by 10 (3.53%) Still 
Birth and that of Elective Termination of Pregnancy were 29 (10.25%). As per Gestational Age is 
concerned less than 12 Week gestational aged mother were 11 (4%), 13-20 Week gestational aged 
mother were 45 (16%), 21-28 Week gestational aged mother were 33 (12%), 29-35 Weeks 
gestational aged mother were 8 (24 %), and maximum mothers belongs to 36 Weeks of  gestational 
age 126 (45%). Birth Weight of Baby shows that maximum,  97 (34.28%) babies belogs to less 
than 1500grams,  between 1500gm -1999gm were 58 (20.49%), between 2000 -2499 grams were 
59 (20.84%), between 2500-3000grms were 60 (21.20%) and Above 3000grams were 9 (3.2%) 
babies. Considering the age of the mother maximum 116 (39.46%), samples belongs to 20-25 
Years groups, and that of Below 20 Year 5 (1.70%), between 25 to 30 Year 64 (21.77%), between 
30 to 35 Years 53 (18.03%) and Above 35 Years of aged mother were 45 (15.31%). 
System wise distribution of congenital malformation 
Distribution of congenital malformation according to International Classification of Disease (ICD 
– 10) show that maximum Congenital malformations were belongs to the nervous system 63(22%), 
circulatory system 57 (20%) and deformations of the musculoskeletal system 47 (17%).   Other 
deformities includes Cleft lip and cleft palate 29 (10%), other congenital malformations of the 
digestive system 23 (8%), Congenital malformations of genital organs 19 (7%), Congenital 
malformations of the urinary system 21 (7%), other congenital malformations 2 (1%), 
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Chromosomal abnormalities, not elsewhere classified 15 (5%) Congenital malformations of the 
respiratory system 5 (2%),   Congenital malformations of eye, ear, face and neck 2 (1%). 
Table 2:  parental relation with expose to pesticides  

Sl no Exposure Of 
pesticides  

Maternal Paternal 
Frequency  Percentages  Frequency  Percentages  

1 No 269 95.1 % 210   74.2 % 
2 Yes 14 4.9 % 73   25.8 % 

Total 283 congenital malformations were diagnosed during the study period. Face to face interview 
was conducted to collect data on occupation and exposure from parents of malformed babies. 
Among all congenital malformed babies, 14 (4.9%) mothers and 73 (25.8%) fathers were stated 
that they are farmers and exposed to some or other form of pollution. All mothers stated that they 
work in the field help to their family member, hence they are known to expose to agricultural 
pollution such as pesticides. 73 (25.8%) father also stated their occupation in agricultural, handled 
pesticides during their routine work hence, they are included in the study to review effect of 
pesticides on malformation. More than 75% of father are not exposed to pesticides and their reason 
for malformation may other than pesticide, and Even though only 25% of parents are at risk of 
exposed pesticides in this study, however,  their impact on birth defect as a risk could not be 
neglected. Another aspect, to consider pesticides as only cause for congenital defect also cannot 
be concluded because there are no techniques to rule of other etiological factors such as genetic, 
history of teratogens or effect of other pollutants. It’s clearly indicates that pesticides are 
considered only risk factor but not the main and only etiology. Hence discussion is carried out by 
considering the pesticide as a risk factor.  
Table 2:  Association of Congenital Malformation with Exposure to pollution 

ICD CODE 
System of congenital 

malformation 
Exposure to pollution TOTA

L 
X 2 value 

NO YES 
Q00-Q07 Nervous System 61 2 63 chi square 

value is 
169.5, 

P<0.0001         
= highly 

significant 

Q10-Q18 Eye, Ear, Face And Neck 2 0 2 
Q20-Q28 Circulatory System 54 3 57 
Q30-Q34 Respiratory System 5 0 5 
Q35-Q37 Cleft Lip and Cleft Palate 27 2 29 
Q38-Q45 Digestive System 21 2 23 
Q50-Q56 Genital Organs 19 0 19 
Q60-Q64 Urinary System 21 0 21 
Q65-Q79 Musculoskeletal System 45 2 47 
Q80-Q89 Other Malformations 2 0 2 
Q90-Q99 Chromosomal Abnormalities 12 3 15 

The above table explains congenital malformation and exposure to pesticides. 14 mothers exposed 
to pollution and 269 mothers not exposed to any kind of pollution. Among 14 mothers those 
exposed to pollution, 3 neonates had malformations of the circulatory system, Chromosomal 
abnormalities and 2 babies had malformations of the nervous system, Cleft lip and cleft palate and 
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malformations and deformations of the musculoskeletal system. Association between congenital 
malformation and history of Use of tobacco shows strong association. Association between 
congenital malformation and history of exposure to pollution shows strong association.  
Discussion: 
The possible teratogenic effects of pesticides in humans have long been the subject of 
controversy. Previous study shows, it’s difficult to distinguish occupational cause of congenital 
malformations from other factors related to parental characteristics and living environment. So far, 
about 2500 substances have been recognized as teratogenic agents, 40 of them (e.g., carbon 
monoxide, ozone, lead chromate, lead acetate, lead phosphate, 1,2- dibromo-3-chloropropane, 2-
bromopropane) are proven to induce teratogenic effects in humans14.  In animal studies, some 
pesticides (e.g., organo-phosphorous pesticides, glyphosate) have been shown to have 
reproductive toxicity and teratogenic effects15, 16. Human pesticide exposure can occur both 
occupationally and environmentally during manufacture and after the application of indoor and 
outdoor pesticides, as well as through consumption via residues in food and water23. Agricultural 
chemicals are found in surface water with seasonal variation, to this, in USA, three authors have 
assessed associations between pesticides in water and any birth defect17, 18, 19. . A study carried 
out in Finland stated an increased risk of orofacial clefts, nervous system and skeletal defects in 
children whose mothers were occupationally exposed to pesticides during the first trimester of 
pregnancy compared to those children whose mothers had no contact with pesticides20. In a study 
covering 4935 farmer in the agricultural part of Minnesota, USA, stated that, Parents who are 
exposed to pesticides are three times more risk in developing circulatory/ respiratory, urogenital, 
and musculoskeletal/ integumental defects21. Zhu JL22 proved that gardening and farming has link 
with birth defects. Where teratogenic effects are concerned, it is usually assumed that there is a 
threshold of exposure below which the exposure is insufficient to overcome the natural regulatory 
and repair mechanisms during fetal development and therefore will not lead to a major 
malformation 26. Epidemiologically, it is reasonable to assume that individuals have different 
thresholds, depending on co-existing or previous environmental exposures as well as genetic 
susceptibility4. Thus, it’s important to consider the effects in a population with uniform medium 
exposure may differ from the effects in a population with the same average exposure but where 
some are unexposed and others highly exposed. Due to this Conflicting findings on the effects of 
male exposure on couple fertility and adverse pregnancy outcome has seen in relation to the level 
and type of exposure which may vary considerably according to the type of work and also between 
geographical areas. In addition, some but not all studies have reported increased risk of miscarriage 
or birth defects in spouses of exposed men27. 
Conclusion: 
In order to prevent congenital anomalies, Regular checkups, prenatal screening during pregnancy 
is very important factors for early detection, diagnosis and starting prompt treatment24. Knowledge 
of birth defect and Environmental concerns should be incorporated into both genetic counseling 
and antenatal care to create awareness on avoiding exposure to potential teratogens before 
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pregnancy. Public health awareness must be created through mass media and health education 
session.  
Weakness of this study: 
Without specific information on which type of pesticides are used and how long they exposed in 
term of trimester, it is challenging to discriminate whether observed effects are valid or not. Recall 
bias is concern of this stud.  Many couple, spicily low socio economic group and living in slum 
are more prone to expose to chemical pollutant but could not be assed which type of chemical they 
are exposed. Other some parents stated that they live in area where air pollution is common, but, 
to consider air pollution in relation to birth defect is difficult as environmental pollution often 
constitutes a mixture of many chemicals, and we may not be sure which constituents to measure 
in relation to malformation or in its measurement and effect on them. Occupation health hazard 
mainly included work stress, which is also important component in birth defect, is not covered in 
this research due to problem in assessing stress medically.  
Recommendations: 
It is required to investigate the effect of agricultural pesticide exposure according to gestation, 
trimester, and type of chemical and toxicity influences on types of birth abnormalities. 
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