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Abstract Aims: By virtue of being a specialized field by itself, the science of clinical trials (CTs) 
may not be well understood by doctors who are not specifically trained in it. A lack of 
knowledge may translate to a negative perception toward CT. With the idea of getting a 
situational snapshot, we estimated the knowledge and perception of CTs among doctors 
from government medical colleges of West Bengal who are not trained on CT in their 
postgraduate curriculum. Several determinants of knowledge and perception regarding CT 
were also evaluated. Methods: We have quantified the knowledge and perception of CTs 
by a structured validated questionnaire. Development and validation of the questionnaire 
was performed prior to the study. Results: Among 133 participants, 7.5% received focused 
training on CT and 16.5% participated in CTs as investigators. Majority of the doctors were 
unfamiliar with the basic terminologies such as, “adverse event” and “good clinical practice.” 
Encouragingly, 93.3% doctors advised that a detailed discussion of CT methodology should 
be incorporated in the under graduate medical science curriculum. They had an overall 
positive attitude toward CTs conducted in India, with a mean score that is 72.6% of the 
maximum positive score. However, a large number of the doctors were skeptical about the 
primary motivation and operations of pharmaceutical industry sponsored CTs, with 45% of 
them believing that patients are exploited in these sponsored CTs. Conclusion: Participant 
doctors had a basic knowledge of CT methodology. The study has revealed specific areas 
of deficient knowledge, which might be emphasized while designing focused training on 
CT methodology.
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INTRODUCTION

The science of  clinical development of  a chemical entity 
into a drug is of  indispensible importance for progression 
of  healthcare. Regulatory approval for marketing of  
new molecules is typically subject to production of  high 
quality data from clinical trials (CTs) comparing the novel 
molecule with standard comparators.[1] Eventual aim of  
this exercise is the percolation of  the benefits of  the 
intervention to patients and the society at large. Thus, 
the benevolent scientific motive behind CTs and the 
positive effects produced by the same in human society 
is indisputable. However, in essence, trials are a form of  
scientific exploration, thus not being free of  risks inherent 
to any experimentation, including ineffectiveness or harm. 
While the conduct of  a CT is permitted only when there 
is enough evidence to suggest that the anticipated benefits 
of  the intervention will supersede the associated risks, this 
does not always happen in reality. Thus, interpretation of  
the results of  a CT, especially those with “disappointing” 
outcomes, is a matter of  utmost scientific sensitivity, with 
ample scope of  being misconstrued by the lay media and 
public.[2-4] The situation has been complicated by the recent 
incidences of  conduct of  several studies with questionable 
integrity and ethics, thus casting a shadow of  doubt on 
the scientific community.[5,6] That the CT subjects are not 
“guinea pigs”, and that participation of  pharmaceutical 
industry in the clinical development of  a molecule is 
generally of  crucial importance,[7] are facts often beyond 
the scope of  casual understanding of  the public. Closer 
home, the perception of  CTs inside the medical community 
also has not remained untarnished. This is important in the 
Indian context, as doubt around the integrity and usefulness 
of  trials amongst members of  the medical community 
(one of  the highest stakeholders in the process), can only 
be of  detrimental significance in the already languished 
indigenous scientific scenario of  the country.

Data regarding the knowledge and perception of  CTs 
among Indian doctors is scanty. Much of  the negative 
perception within the medical community might stem from 
a lack of  clear knowledge regarding the scientific, logistic 
and procedural intricacies of  CTs. Accordingly we have 
conducted a questionnaire-based study to assess the level of  
knowledge and perception of  CTs among doctors employed 
in three government teaching hospitals in Kolkata, India. 
We have also attempted to identify the important factors 
determining the knowledge and perception of  CTs.

METHODS

This anonymous questionnaire based cross sectional study 
conducted in three Government Teaching Hospitals in West 

Bengal, India, during the period of  June 2014–August 2014. 
Ethics Committee approvals were obtained prior to the 
initiation of  the study. The sample size was chosen as a 
convenient figure of  150 doctors. We included all consenting 
doctors who are employees of  these hospitals except 
Pharmacology residents and faculty who are trained in 
CT methodology in their Postgraduate curriculum. The 
survey data was collected by the researchers including one 
undergraduate medical student. Data was transcribed to a 
MS Excel (Microsoft Excel, Redmond, Washington, 2010) 
database and analyzed using SPSS version 20 (IBM SPSS 
Statistics 20.0 software (IBM Corporation software group, 
Armonk, New York, USA). The items of  the questionnaire 
were selected from previous literature on similar survey and 
standard CT guidelines. The construct validity was done 
by formal opinion on each item by six subject experts on 
the appropriateness of  the items and wording adequacy. 
Accordingly, addition, deletion or alteration of  the individual 
items was performed. The questionnaire was piloted among 
20 doctors from same setting (one of  the teaching hospitals). 
The data generated from pilot study was excluded from the 
analysis. The questionnaire thus prepared had 21 items on 
knowledge and 30 items on the perception of  CTs.

Knowledge was quantified with a cumulative score with 
a scoring scheme of  +1 for a correct response, −1 for an 
incorrect response and 0 for no response. The level of  
perception of  individual respondents was assessed using 
the cumulative score of  a five point agreement scale, 
scoring one to five on each item, with an increased order of  
agreement. The scores of  negatively worded questions were 
reversed while calculating the cumulative score. The sample 
knowledge and perception was assessed using the mean 
score and its proportion with maximum possible score. 
The response distributions of  the items were presented 
with frequency. The possible factors influencing the level 
of  knowledge and perception was assessed by comparing 
groups, using a statistical test of  significance (unpaired t-test, 
one-way ANOVA). Multivariate analysis was performed 
with multiple linear regression analysis, considering the total 
knowledge and perception score as dependent variables 
and selected personal information of  the respondents as 
independent variables. The internal consistency of  the two 
segments of  the questionnaire was calculated for the data 
collected from the colleges separately by cronbach’s alpha 
method for the perception questionnaire (Likert scales) 
and Kuder–Richardson (KR20) coefficient for knowledge 
questionnaire (binary response).[8]

RESULTS

In our study, we have individually approached 150 doctor 
employees from three Government Medical Colleges in 
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West Bengal. In the three Medical Colleges, 86, 31 and 
16 doctors consented to participate and returned the 
questionnaire, making a total of  133 (88.67%) participants. 
The mean age was 33.41 years (standard deviation 
[SD] = 8.60). The proportion of  male respondent was 
83 (62.4%). The doctors working from various departments 
were approached by the survey coordinator. Of  the doctors, 
52.6% were from medicine or allied disciplines. 21.8% from 
surgical fields and the rest 24.8% from pre- and paraclinical 
fields. The respondents were classified according to their 
designations as senior level faculties (9.8%), mid-level 
faculties (30.8%) and residents (58.6%). Among the 
respondents, 59.4% doctors were postgraduates while the 
rest were pursuing their post-graduate degrees. Formal 
training related to CTs had been received by 7.5% of  the 
participants. Of  all the doctors, 2.3% and 15.8% were 
currently involved in industry sponsored and investigator 
initiated CTs respectively. Overall 16.5% doctors were 
involved in CTs of  either type.

The KR20 coefficient (measure of  internal consistency) 
for knowledge questionnaire were 0.469, 0.682, 0.732 
respectively from the data obtained from three medical 
colleges. The frequencies of  correct responders to 
individual items testing the knowledge related to CT are 
presented in Table 1. The mean score of  the knowledge 
questionnaire was 11.47 (SD = 3.51), which is 54.62% 
of  the maximum possible score. The possible factors 
determining the knowledge of  CTs were assessed by 
comparing mean obtained scores among determining 
groups [Table 2].

The cronbach’s alpha values (measure of  internal 
consistency) of  the perception scale were 0.73, 0.59 and 
0.64 respectively from the data collected from three medical 
colleges. A negative perception towards CT was defined as 
a score of  1–2 of  five point Likert scale. The perceptions 
regarding CTs among the doctors are mixed. Among the 
respondents 93.3% doctors think that a detailed discussion 
of  CTs should be incorporated in the UG medical science 
curriculum. Ten items were identified with highest negative 
attitude based on the frequency of  doctors perceive them 
to be unscientific or unethically conducted. This result is 
presented in Table 3. The mean CT perception score was 
108.76 (SD =13.92), which is 72.5% of  the maximum 
possible score. The possible factors determining the 
perception of  CT are presented in Table 4. The group of  
doctors (n = 48) who scored <50% marks in the knowledge 
test had a significantly (P value 0.005) lower perception 
score (mean sore 104.27 vs., 111.29) compared to those 
who scored over 50% (n = 85), although a clear association 
between knowledge and perception was not reflected from 
the analysis.

DISCUSSION

In the present study, we objectively evaluated the 
knowledge of  CT and assessed the perception of  the 
physicians toward the same with the help of  a validated 
questionnaire. We identified specific areas of  deficient 
knowledge including pharmacovigilance and technical 
aspects where training can potentially improve knowledge. 
Moreover, we have observed a negative perception among 
doctors toward CTs sponsored by the pharmaceutical 

Table 1: Frequencies of correct responders to 
individual items testing the knowledge related to 
clinical trial
Items Frequencies 

of correct 
respondents 
(n=133) (%)

Clinical trial protocols should be approved by IEC 
before initiation

129 (97)

Informed consent is mandatory in clinical trials 130 (97.7)
Placebo is a dummy drug 114 (85.7)
Standard treatment is always discontinued in a 
clinical trial

109 (82)

Patients are not supposed to receive monetary 
incentives for participating in a clinical trial 
(clinical trial) as per standard guidelines

96 (72.2)

A patient once enrolled in a clinical trial cannot 
withdraw till study completion

117 (88)

Patients are entitled to compensation due to study 
related injury

104 (78.2)

Clinical trials can be conducted without any animal 
toxicity study reports of the drug

107 (80.5)

Patients’ identity and address should not be disclosed 
to the sponsor

120 (90.2)

After completion of clinical trial patients may continue 
to receive study medications free of cost as per 
standard guidelines

54 (40.6)*

Drug free washout period is provided for complete 
elimination of the drugs from the body that may 
influence study outcome

98 (73.7)

Schedule Y is the law for prescription only medicine 34 (25.6)*
The head of regulatory authority in India is DCGI 113 (85)
GCP is the guidelines for day to day clinical practice 23 (17.3)*
In case of a fraud, principle investigators is liable to 
be blacklisted from conducting a clinical trial

108 (81.2)

India has an operational clinical trial registry 
system which may disseminate clinical trial related 
information to the public

67 (50.4)

Registration of clinical trial is not necessary in 
academic clinical trials

104 (78.2)

Exclusively study drug related untoward effects are 
reported as ‘Adverse Events’ in clinical trial

30 (22.6)*

Clinical trials can not only be conducted in patients 
but also in healthy volunteers

122 (91.7)

Clinical trials are sponsored by the pharmaceutical 
industries but not government funding agencies

117 (88)

Clinical trials may be conducted to evaluate the 
effectiveness and safety of treatment devices 
(e.g., drug eluting stent)

118 (88.7)

*The relative frequency of correct responders <50% of the total are indicated 
with. DCGI=Drug Controller General of India, GCP=Good clinical practice, 
IEC=Institutional ethics committee
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industry when compared with investigator initiated trials 
in academic settings.

Previous studies determining awareness of  doctors or 
public on CTs were either qualitative or used nonvalidated 
questionnaires.[9-13] Furthermore, most studies incompletely 
covered the major domains of  scientific and ethical aspects 
of  CTs. A high response rate and an acceptable cronbach’s 
alpha (≥0.6) and KR20 coefficient (≥0.5) of  the perception 
and knowledge questionnaires respectively, together 
suggest the questionnaire developed for the present study 
is reliable and the items are internally consistent.

We observed that only 7.5% of  the doctors had received 
focused training on CT science and operations. This is 

in sharp contrast to the 36.3% doctors receiving such 
training as reported by Dhodi et al. which was conducted 
in Mumbai.[9] In a teaching hospital in Koyto, Japan, the 
figure was <20% in 2009.[11] An expert committee report on 
the approval of  new drugs by Prof. Ranjit Roychoudhury 
recommends that government hospitals should be included 
as CT sites for regulatory trials.[14] However, implementation 
of  this clause will require a greater degree of  structured 
training amongst doctors employed in government 
settings, at a level uniform throughout the country. The 
pharmaceutical and clinical research industries should also 
proactively provide logistic and technical support to train 
doctors in academic settings in CT science. Ignorance of  
the relevant science could also be a possible explanation 
of  the low rate of  CTs being conducted by doctors in 
government medical colleges as reported in the present 
study, in spite of  the potentially high patient turnover in 
such settings.

The mean knowledge score of  the study participants was 
54.62% of  the maximum possible. This reflects that the 
study participants possess a basic level of  knowledge 
regarding CTs with a scope for further improvement. 
Knowledge regarding technical aspects of  CTs was 
inadequate among the doctors in our sample as suggested 
by low correct response rates in items pertaining to good 
clinical practice (GCP) and schedule Y. This concurs with 
findings of  Yanagawa et al. among Japanese nurses, wherein 
<50% of  nurses had knowledge of  GCP.[15]

In our study, only 22.3% doctors were familiar with the 
term “adverse event”, which is a basic pharmacovigilance 
terminology, discussed in undergraduate Pharmacology and 
in training for “adverse drug reaction reporting” thereafter. 
This highlights the importance a relatively detailed 
discussion of  pharmacovigilance in the undergraduate 
curriculum and reinforcement of  the same thereafter. In 
contrast, in the study by Bhowmick et al. where 68.75% 
of  medical members of  Ethics Committees were aware 

Table 3: Top ten selected items based on perception assessment questionnaire regarding clinical trial 
with most negative perception in descending order
Item 
number

Items Proportion of respondents 
agrees to the statement

19 Clinical trials done for academic purposes apart from postgraduate dissertations are relatively more 
ethical and scientific than industry‑sponsored clinical trials

79

13 Regulations and legislations related to industry-sponsored clinical trials are inadequate 68.5
9 Drug free “wash out period” is advocated in moderate to severe cases for participation a clinical trial 65.4
18 Clinical trials done as part of dissertations are relatively more ethical and scientific than 

industry-sponsored clinical trials
64.7

11 Patients are exploited in industry-sponsored clinical trials 54.9
5 Patients usually get unduly influenced by the high monetary incentive offered to participate in clinical trial 49.6
4 By participating in clinical trial, patients are usually deprived of standard treatment options 39.1
2 Informed consent process in clinical trials is not ‘informed’ at all 38.3
6 Compensations for study related injuries are usually not reimbursed to the patients 36.1
30 Primary objective of conducting sponsored clinical trial is commerce not science 25.6

Table 2: The cumulative score of questionnaire 
assessing the knowledge regarding clinical trial 
in various determinant groups in univariate and 
multivariate analysis
Possible factors 
determining clinical 
trial knowledge

Mean 
knowledge 
score (SD)

P 
(univariate)

P 
(multivariate)

Departments
Medicine and allied 11.71 (3.66) 0.397 0.172
Surgery and allied 11.62 (2.98)
Prepara clinical 
departments

10.73 (3.62)

Designations
Senior level faculties 11.92 (3.01) 0.171 0.302
Mid-level faculties 12.22 (3.90)
Residents 10.99 (3.35)

Qualification
Postgraduate 12.62 (3.38) 0.002* 0.003*
Graduate 10.68 (3.42)

CT training
Received 14.10 (2.38) 0.004* 0.302
Not received 11.26 (3.51)

CT involvement
Involved 13.14 (3.60) 0.015* 0.024*
Not involved 11.14 (3.42)

*P<0.05, statistical test of significance used in serial number 1, 2=one way ANOVA, 
serial number 3-5=unpaired t‑test, multivariate test=multiple linear regression. 
CT=Clinical trial, SD=Standard deviation
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of  pharmacovigilance terminology and activities.[16] In 
all likelihood, the higher awareness among the medical 
members of  Ethics Committee has developed due to 
training and regular exposure. Yet, it is desirable that all 
medical personnel should know the basic terminologies 
of  CT methodology.

Expectedly, it was observed that doctors holding faculty 
positions were significantly more knowledgeable than 
the postgraduate trainees regarding CTs. Thus, training 
on CT science might be emphasized and incorporated 
in postgraduate curricula irrespective of  disciplines. In 
our study, univariate analysis showed doctors having CT 
training and involvement in trials fared better in the area 
of  knowledge. However, this advantage did not sustain 
in multivariate analysis. This observation indicates that 
repeated training, as opposed to standalone courses, might 
be necessary for the generation of  sustained knowledge 
regarding CTs. Currently, most doctors receive training on 
CT methodology with an average duration of  2 days, which 
seems inadequate for long-term knowledge gain.

About 38% of  the doctors believed that the informed 
consent procedure followed in our country is inadequate 
and one fourth of  them thought that industry sponsored 
trials are conducted because of  commercial gains rather 
than scientific interests. Nearly 40% respondents thought 
patients are at a disadvantage by participating in CTs. 

Similar to our observations, a study by Jadhav and Bhatt 
reported that over half  of  the CT professionals from 
India believe that the risk of  participation is inadequately 
explained to the trial subjects during the consent process.[17] 
On the other hand, in the study by Bindra and Kochhar 
2010, almost a third of  the doctors thought that some form 
of  conflict of  interest existed in being a CT investigator.[10] 
However, in spite of  negative attitude regarding CTs in 
some specific items the overall mean perception score 
was found to be satisfactory (72.5% of  maximum possible 
perception score). This result is encouraging as in spite of  
deficient knowledge, the overall attitude and perception of  
doctors towards CTs have not been affected.

On a subgroup analysis, the pre/paraclinical departments 
were found to having a negative attitude towards CTs in 
comparison to clinical departments. Dhodi et al. observed 
that, doctors from prepara clinical departments were more 
knowledgeable regarding clinical research, although they 
did not compare their perceptions regarding the same.[9] In 
the present study, a comparable level of  knowledge was 
found between pre/paraclinical departments and clinical 
ones. One of  the reasons of  this relatively negative 
perception could be a lack of  involvement in CTs, resulting 
in ignorance. This indicates that sensitization specifically 
to these group of  doctors may change their perception.

We observed that over 90% of  doctors believed that 
CT training may be incorporated in the undergraduate 
curriculum. This might be regarded as an indication of  a 
felt need for the requirement of  training, which they have 
not experienced during their undergraduate course. Similar 
to our findings, in a study conducted in Mumbai over 70% 
doctors and medical students were in favor of  including 
clinical research training in the undergraduate curriculum. 
In Koyto all doctors believed that clinical research is 
necessary for physicians.[11]

Some limitations of  the study merit discussion. First, a 
statistically derived sample size and sampling strategy could 
conclude the results with more confidence. Furthermore, 
the selection of  the participating medical colleges was 
purposive.

CONCLUSION

Our report is the first data in the poorly researched area of  
the knowledge and perception of  doctors regarding CTs 
in India using a validated questionnaire with high internal 
consistency. While a basic understanding regarding CTs 
exists among the participants, knowledge in the technical, 
logistic and quality control aspects is deficient. A greater 
degree of  involvement along with structured courses can be 

Table 4: The cumulative score of questionnaire 
assessing perception regarding clinical trial 
in various determinant groups and its level of 
significance by univariate and multivariate analysis
Possible factors 
determining clinical 
trial perception

Mean 
perception 
score (SD)

P 
(univariate)

P 
(multivariate)

Departments
Medicine and allied 111.64 (11.84) 0.012* 0.061*
Surgery and allied 107.38 (9.96)
Prepara clinical 
departments

103.67 (19.03)

Designations
Senior level 
faculties

108.77 (12.76) 0.265 0.188

Mid-level faculties 105.83 (16.97)
Residents 110.23 (12.25)

Qualification
Postgraduate 108.98 (11.25) 0.861 0.124
Graduate 108.54 (15.59)

CT training
Received 116.80 (10.84) 0.057 0.311
Not received 108.11 (13.98)

CT involvement
Involved 114.09 (11.54) 0.049* 0.139
Not involved 107.70 (14.15)

*P<0.05, statistical test of significance used in serial number. 1, 2=one‑way 
ANOVA, serial number 3-5=unpaired t-test, multivariate test=multiple linear 
regression. CT=Clinical trial, SD=Standard deviation
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specific interventions used to target these areas. Although 
the overall perception of  CT is positive, many retain a 
negative outlook toward the pharmaceutical industry 
sponsored trials. Given the crucial role of  the industry 
in the conduct of  CTs, misconceptions regarding its role 
cannot bring positive outcomes in the scientific growth 
of  a nation and needs to be cleared. Taken together, 
our data uncovers important deficits in the knowledge 
and perception regarding CTs among doctors in India, 
and identifies specific areas with a need for targeted 
interventions.
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