
 

www.ijbcp.com                            International Journal of Basic & Clinical Pharmacology | September 2018 | Vol 7 | Issue 9    Page 1842 

IJBCP    International Journal of Basic & Clinical Pharmacology 

Print ISSN: 2319-2003 | Online ISSN: 2279-0780 

Original Research Article 

Impact of educational intervention on the awareness of undergraduate 

medical students towards teratogenicity: an observational study  

Rohini Gupta1*, Brij Mohan Gupta1, Apeksha Gupta2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

The term teratogenicity is defined as any morphological, 

behavioral or biochemical effect induced during 

embryonic life or fetal life detected at birth or later.1,2 The 

term teratogen is originated from a Greek word ‘teras’ 

meaning a ‘monster’.1 By definition, the factors that lead 

to teratogenicity include both non-genetic and genetic 

factors.3 Earlier, the teratogenic factors were generally 

believed to be inherited until the recognition of maternal 

rubella syndrome and subsequently, of thalidomide as a 

cause of birth defects.4-7 Thus, drugs were implicated as 

causative agents in teratogenesis only after the thalidomide 

disaster in 1961. This also led to the setting up of drug 

regulatory bodies in many countries.8 
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It was estimated that approximately 25% of human 

developmental defects are genetic in origin, 2-3% are due 

to drug exposure and about 65% are either unknown or 

from combination of genetic and environmental factors.9 

Teratogenicity is a major cause of abortion, stillbirth and 

can result in long-term disability which can adversely 

influence not only the individuals, families and societies 

but also the healthcare system.10 Various mechanisms have 

been proposed in the causation of teratogenicity. These 

include folic acid deficiency, generation of epoxides or 

arena oxides which are oxidative intermetabolites of many 

drugs, interaction between environment and fetal genes, 

maternal diseases, drugs taken during pregnancy and 

activation of homeobox genes which are a group of 

regulatory genes that control the expression of other genes. 

Various teratogens like retinoic acid cause activation of 

these genes to cause abnormal gene expression.9 

Drugs that lead to teratogenicity can affect the fetus at 

three stages: 

i. Fertilization and implantation (Before Day 31): 

Teratogen produce an all or none effect. The 

conceptus either doesn’t survive or survives 

without anomalies. In early conception, only few 

cells are there. So, any damage at that phase, is 

irrapairable and is lethal.  

ii. D31-D71: is the critical period for organ formation. 

Effects of teratogen depends upon various factors 

like the amount of the drug reaching the fetus, 

gestational age at the time of exposure and duration 

of exposure.  

iii. After D71: Other developmental and functional 

abnormalities can occur as development of other 

organs continues.9 

The US-FDA has graded the documentation of risk for 

causing birth defects by various drugs into five categories 

i.e.; A (No risk), B (No evidence of risk in humans), C 

(Risk can’t be ruled out), D (Benefit may outweigh the 

potential risk) and X (Contraindicated).11 In developing 

countries like India, where there is high birth rate; the 

annual birth defect prevalence is also high around 6-7% 

which can have a significant impact on many health 

indicators of the country.12,13 It is quite evident from the 

previous studies that the clinicians are not very much 

equipped in taking a decision regarding prescribing of 

medications during pregnancy.14 Moreover, low adherence 

to medication is often found in pregnant women due to the 

perceived safety risks of the prescribed medications. Thus, 

medical practitioners have a key role to play in such 

situations in explaining the patient about the substantial 

benefits and small risk of medication not only to ensure 

better patient compliance and good illness control during 

pregnancy but also to decrease the excessive fear of drug 

teratogenicity among the patients.15 

Thus, for the effective and safe prescribing during 

pregnancy, medical practitioners need to have a clear 

information regarding the principles of teratogenicity and 

be aware of which medications are safe to use during 

pregnancy.16 For this, it is very necessary to sensitize the 

undergraduate medical students who are the future 

healthcare professionals regarding the concept of 

teratogenicity. This will bridge the gap in their knowledge 

as well as it will help them to prescribe safely in future 

also. Therefore, keeping this in mind the present study was 

taken up to create awareness among the students about the 

concept of teratogenicity so that the incidence of 

preventable teratogenic defects can be decreased. 

METHODS 

The present study was a questionnaire-based comparative 

observational study carried out at Department of 

Pharmacology and Therapeutics, Government Medical 

College, Jammu (J&K) for a period of three months from 

1st November 2017 to 31st January 2018. The study 

involved second year MBBS students. The study was 

conducted after taking approval from the Institutional 

Ethical Committee. The questionnaire was designed and 

validated by conducting pilot study on a sample of ten 

students. Depending upon the response of the students in 

pilot study, certain modifications were done in the 

questionnaire and after taking written informed consent 

from the students, the questionnaires were distributed 

among the participants. The students who were not willing 

to participate and the students who took part in the pilot 

study were excluded from the study.  

The questionnaire comprised of two main parts. The first 

part comprised of questions pertaining to the demographic 

profile of the students and second part consisted of 

questions assessing the students’ knowledge and 

awareness towards teratogenicity. The assessment of their 

performance was based on the score (0=wrong response 

and 1=correct response). The scoring of the assessment of 

the performance of the students regarding knowledge of 

various aspects of teratogenicity was done before and after 

the educational intervention. The educational intervention 

was done in the form of a lecture in the form of a power 

point presentation given on teratogenicity. In the lecture, 

the students were made aware about the various aspects of 

teratogenicity including its causative factors, most 

vulnerable period, mechanisms, outcome and 

categorization of drugs into various categories according 

to US-FDA risk categorization of causing birth defects by 

various drugs. The results were analysed both pre and post 

intervention and compared using paired t-test (p 

value<0.05 was taken as statistically significant). 

RESULTS 

A total of 134 second year MBBS undergraduate students 

participated in the study. Table 1 shows the demographic 

profile of the participants. Mean age of students was 

19.32±0.82 years. In the present study it was found that 

before the educational intervention about 98.5% of the 

students and after the intervention all the students were 

aware of the term teratogenicity. 
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Table 1: Demographic profile of the participants. 

 Total 
Age (years)  

Mean±SD 
Gender 

134 19.32±0.82 
Male n (%) Female n (%) 

69 (51.5) 65 (48.5) 

About 69.4% of students knew about all the causes that 

lead to teratogenicity but after the intervention about 76.1% 

of the students knew about it. Similarly, before the 

intervention 33.58% of students were able to name all the 

five US-FDA fetal risk categories and after the educational 

session the percentage of students who were able to name 

all the five risk categories increased to 61.9%. Also, the 

percentage of students who knew about the name of two 

teratogenic drugs and two teratogenic defects associated 

with drugs were only 31.3% and 22.3% respectively. After 

the educational intervention it increased to 61.9% and 

52.2% respectively. The details regarding the percentage 

response of students to various questions related to 

teratogenicity before the educational intervention and after 

that is summarized in Table 2.

 

Table 2: Knowledge and awareness of students towards teratogenicity before and after                                                                                                                             

educational intervention. 

                          Questions 
No. of correct responses at 

pre-intervention = n (%) 

No. of correct responses at 

post-intervention= n (%) 

Are you aware of the term teratogenicity  132 (98.5)  134 (100) 

What are the causes of teratogenicity   93 (69.4)  102 (76.1) 

Do you think that teratogenicity due to drugs can occur 

during all the three trimesters? 
 73 (54.5)  93 (69.4) 

Can you name all the five US-FDA fetal risk categories?  45 (33.58)  83 (61.9) 

Can you name first drug teratogen?  51 (38.1)  107 (79.8) 

Can you name any two teratogenic drugs?  42 (31.3)  83 (61.9) 

Can you name two teratogenic defects associated with 

drugs? 
 30 (22.3)  70 (52.2) 

What are the results/outcomes of teratogenicity?  97 (72.3)  108 (80.5) 

Do you think that folic acid should be routinely 

prescribed in pregnancy to prevent neural tube defects? 
 60 (44.7)  87 (64.9) 

Do you think that an extra caution is required while 

prescribing during pregnancy? 
 110 (82.1)  116 (86.5) 

Do you think that a disease should not be untreated or 

undertreated due to the fear of teratogenicity? 
 115 (85.8)  121 (90.2) 

Do you think that there is a need of information on drugs 

causing teratogenicity and their management strategies? 
 126 (94.1)  131 (97.7) 

Table 3: Comparison of mean pre and post 

intervention knowledge score; intervention was in the 

form of lecture by PowerPoint presentation                   

on teratogenicity. 

       

Parameter 

 Pre-

intervention 

 Post-

intervention 
 p-value 

Knowledge 

score 

Mean±SD  Mean±SD 
P<0.0001 

7.27±1.36  9.22±1.43 

Table 3 shows the comparison between the pre-

intervention and post-intervention scores for the 

knowledge about teratogenicity among the students. It was 

observed that at post-intervention the mean knowledge 

score was 9.22±1.43 which was higher than at pre-

intervention. (p value <0.05). The improvement in the 

knowledge score at post-intervention was statistically 

significant (p value <0.05). 

DISCUSSION 

Awareness regarding teratogenicity among undergraduate 

medical students is of utmost importance as teratogenic 

defects pose a great health challenge not merely to the 

patients but also to their families. Moreover, many of the 

teratogenic defects caused by the drugs are preventable in 

nature.17 So, it is the need of the hour to make students 

aware about this important issue. In the present study 134 

Second year MBBS students participated in the study. In 

the present study at pre-intervention, majority of the 

students about 98.5% were aware about the term 

teratogenicity. Most of the students about 69.4% knew 

about all the causes that lead to teratogenicity but only 

54.5% of the students were aware that teratogenicity due to 

drugs can occur during all the three trimesters. Mostly, it is 

observed that students have a misbelief that a drug is 

teratogenic only during the 1st trimester as organogenesis 

occurs during this period. They should be taught in detail 
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about other developmental and biochemical abnormalities 

that can occur even when teratogenic drug exposure occurs 

in second and third trimesters. These results are consistent 

with the previous published studies.18,19 

Also, very few percentages of students about 33.58% knew 

about all the five US-FDA risk categories. Also, only 

33.2% and 22.3% of students were able to mention the 

names of two teratogenic drugs and teartogenic defects 

associated with drugs respectively.  

Also, only 44.7% of students agreed that folic acid should 

be routinely prescribed in pregnancy to avoid neural tube 

defects. However, most of the students about 82.1% agreed 

that an extra caution is required while prescribing during 

pregnancy. Similarly, 85.8% of the students were aware of 

the fact that a disease should not be untreated or 

undertreated for the fear of teratogenicity.  

Also, 94.1% of the students agreed that there is a greater 

need of information on drugs that lead to teratogenicity. 

This shows the willingness of students to acquire 

knowledge about the drugs that lead to teratogenicity. 

These results were consistent with the previous published 

studies.18,19 When the mean knowledge score of the 

students after the educational intervention was compared 

with the mean knowledge score at pre-intervention it was 

found that there was a significant improvement indicating 

the impact of educational session and scope for 

improvement with the early intervention among the 

students.  

The limitations of present study were that of small sample 

size of students of same academic year of a single 

institution. In future, further studies can be done with large 

sample size with subjects representing different education 

level assessing both immediate as well as long term impact 

of the educational intervention.  

CONCLUSION 

In the present study, it was found that after the educational 

intervention, there was a significant improvement in the 

mean knowledge score of the students. This reflects the 

need of early exposure of students to this important issue 

of teratogenicity. Thus, multiple exposures relating to 

various aspects of teratogenicity need to be done among the 

undergraduate medical students at the earliest as they are 

the future health care professionals. 
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