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ABSTRACT
Background: Medical devices are used vitally in the healthcare system. Since India is a 
developing country, it didn’t have a valid outline to screen and notice the adverse events 
occurred using medical devices. Hence, materiovigilance supports the administrative experts in 
decision-making, for example, working with the public as well as globally on MDAEs (Medical 
device adverse events) reporting and their examinations to prevent any up-coming adverse 
events related to medical device utilization in the future. As it helps healthcare professionals to 
analyse and manage sickness or injuries. Materials and Methods: This was a cross-sectional, 
self-designed questionnaire-based study conducted over a duration of six months, with 
participants involved undergraduates (n=410) and postgraduates (n=135). 15-item questionnaire 
assessed KAP, that administered with an educational intervention. Data was analysed using IBM 
SPSS 27.0, and internal consistency was verified with Cronbach’s alpha. Results: Total of 545 
participants responded, where intervention was highly effective in knowledge (97.01%) and 
perception (79.10%) among postgraduate, similar scores observed in attitude of UG (74.57%) and 
PG (72.38%). Conclusion: This study highlights notable improvements in Knowledge, Attitude, 
and Perception (KAP) related to materiovigilance among pharmacy students in KAP domains, 
where statistical analysis confirmed with postgraduates generally achieving higher post-test 
scores, whereas undergraduates indicated higher interventions as well. Postgraduates displayed 
more progress particularly in Good Knowledge that rose from 32.8% to 97.01%. These results 
emphasized the value of educational interventions in raising materiovigilance awareness for 
incorporating such programs into pharmacy curricula to encourage the reporting of MDAEs.
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INTRODUCTION

In recent years, there has been a significant increase in incidents 
related to medical devices and their daily use. Previously, there 
was no system for reporting Medical Device Adverse Events 
(MDAEs). To address this, the Ministry of Health and Family 
Welfare established the Materiovigilance Programme of India 
(MvPI) in July 2015. Materiovigilance is defined as a coordinated 
system for identifying, collecting, reporting, and analyzing any 
adverse events associated with medical devices. It plays a vital 
role in safeguarding patients’ health and reducing the likelihood 
of these incidents recurring (Bhandari, A et al., 2024).

The rapid growth in the use of medical devices in recent years 
has led to a surge in their application. Currently, there are 
approximately 7,000 generic device groups and an estimated 2 
million distinct types of medical devices worldwide. In response 
to the significant increase in both the variety and quantity of 
medical devices, the WHO has recommended the introduction of 
“An Essential Diagnostic List” to highlight their critical functions 
and purposes (Bhavsar et al., 2024). This underscores the need 
to raise awareness about Materiovigilance among healthcare 
professionals. Similarly, the Central Drugs Standard Control 
Organisation (CDSCO) has played a crucial role in developing 
guidelines and regulations for medical devices, with the aim of 
protecting patients from potential adverse events (Sojitra et al., 
2024) Numerous cases have been reported in the past where 
device use led to patient morbidity and mortality, prompting 
the recall of devices such as breast implants, pacemakers, 
and hip prostheses due to malfunctions. This highlights the 
urgent need for a robust reporting mechanism and an effective, 
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well-coordinated post-marketing surveillance system in the 
healthcare sector (Meher et al., 2024). 

Raising awareness of Materiovigilance and providing 
educational interventions is essential for all healthcare workers. 
Materiovigilance encourages a proactive approach to risk 
management and helps enhance healthcare services (Selvam 
et al., 2024). Therefore, by implementing proper educational 
interventions, workshops, continuing medical education, and 
hosting various conferences, awareness of Materiovigilance 
and the reporting of adverse events among healthcare workers 
would significantly improve. To further enhance learning, 
Materiovigilance should also be included in student curricula (K. 
et al., 2024). 

Pharmacy students play a crucial role in the healthcare sector, 
yet awareness of Materiovigilance, particularly regarding 
their Knowledge, Attitude, and Perception (KAP) related to 
Materiovigilance and the spontaneous reporting of Medical 
Device Adverse Events (MDAEs), has been found lacking among 
both undergraduate and postgraduate students. To address this, a 
cross-sectional questionnaire-based study was conducted among 
these students to assess their KAP regarding Materiovigilance. 
The study included both a pre-test and a post-test, administered 
before and after an educational intervention, respectively.

MATERIALS AND METHODS

Study site

The study was conducted at KLE College of Pharmacy, Vidyanagar, 
Hubballi.

Study design 

It was a cross-sectional, self-designed questionnaire-based study 
designed to evaluate the Knowledge, Attitude, and Perception of 
Materiovigilance among Under-Graduate and Post- Graduate 
students studying in KLE College of Pharmacy, Vidyanagar, 
Hubballi.

Ethical Approval

Ethical clearance was obtained from the institutional ethical 
committee, KLE College of Pharmacy, Hubballi. IEC No. 
KLECOPH/IEC/2023-24/01.

Study period

The learning was carried out for a period of 6 months in KLE 
College of Pharmacy, Vidyanagar, Hubballi, Karnataka.

Study criteria

Inclusion criteria: Students enrolled in Undergraduate and 
Postgraduate stream in KLE College of Pharmacy, Hubballi.

Exclusion criteria: Pilot study participants were excluded from 
the study and students who are not willing to contribute to the 
learning.

Study Procedure

The faculty of the Department of Pharmacy Practice developed 
15 MvPI questionnaires as mentioned in Table 2, to assess 
three domains: Knowledge, Attitude, and Perception. The 
questionnaires were divided into five questions each for the 
respective domain. The Knowledge domain was dichotomous 
(coded as ‘Yes’ as 1 and ‘No’ as 0). While the Attitude and 
Perception domains were coded using a 5.0-point Likert scale. 
The internal consistency of the questionnaires was evaluated 
using IBM SPSS 27.0 and Cronbach’s alpha (α), with an α of 
0.827, indicating good internal consistency. A pre-test was 
conducted, followed by a brief educational session on the topic, 
including insightful information on definitions, aim, regulatory 
body, history, reporting, and types of medical devices. The same 
set of 15 questions each with 3 domains was re-distributed to 
participants through Google forms, and responses were recorded 
in the post-test.

Statistical Analysis

The obtained data was entered into a Microsoft Excel spreadsheet. 
Continuous data were presented as mean±standard deviation. 
The differences between the UG and PG pharmacy students 
were evaluated using t-test respectively. Suitable descriptive and 
inferential statistical analyses were conducted using Excel and 
SPSS version 27.

Sample size 

Sample size is calculated using the formula;

Where, Z is critical value.
d is allowable error.
p is sample proportion.
α is level of significance.

RESULTS

As Shown in Table 1, study included 545 participants, of which 
55.41% were female (n=302) and 44.58% were male (n=243). 
Most participants were aged between 18 and 21 years, with 20.91% 
being 21 years old, followed by 17.61% at 19 years old. Most 
participants were undergraduates, comprising 75.22% (n=410) 
of the sample, while postgraduates made up 24.77% (n=135). A 
significant proportion of participants came from non-medical 
backgrounds (86.78%, n=473), and in terms of socioeconomic 
status, 29.54% (n=161) were from the lower class, followed by 
27.33% (n=149) from the upper middle class. Additionally, the 
majority of participants resided in urban areas, accounting for 
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64.77% (n=353) of the sample, compared to 35.22% (n=192) from 
rural areas.

The above Table 2 contains a questionnaire to assess participants’ 
knowledge, attitude, and perception related to materiovigilance 
and the reporting of adverse events caused by medical devices. 
The knowledge-based questions focused on participants’ 
awareness of the ongoing Materiovigilance Programme of India, 
the classification of medical devices into four categories, the 
procedures and authorities for reporting adverse events, and their 
experience with reporting forms and alerts or recalls related to 

Table 1: Demographics details of UG and PG students.

Demographics Characteristics n=545 
(%)

Gender Female 302 
(55.41)

Male 243 
(44.58)

Age in years 18 74 (13.57)
19 96 (17.61)
20 85 (15.59)
21 114 

(20.91)
22 80 (14.67)
23 58 (10.64)
24 26 (4.77)
25 12 (2.20)

Study group Undergraduates 410 
(75.22)

Postgraduates 135 
(24.77)

Parents profession Non-medical background 473 
(86.78)

Medical background 72 (13.21)
Socioeconomic 
status

Lower class (< 1 lakh Rupees 
per year)

161 
(29.54)

Lower middle class (2 to 5 
lakh Rupees per year)

134 
(24.58)

Upper class (> 10 lakh 
Rupees per year)

36 (6.60)

Upper lower class (1 to 2 
lakh Rupees per year)

65 (11.92)

Upper middle (5 to 15 lakh 
Rupees per year)

149 
(27.33)

Residence Rural 192 
(35.22)

Urban 353 
(64.77)

Table 2: Questionnaire used in the study.

Sl. 
No.

KAP Questionnaire Domain

Knowledge based questions

1. Are you aware of the ongoing 
Materiovigilance Programme of India?

Yes and 
No

2. Are you aware that medical devices are 
classified into 4 categories (Category A, 
Category B, Category C and Category D)?

3. Are you aware of how and whom to report 
the adverse events caused by the medical 
devices?

4. Have you come across any means/forms of 
reporting adverse events related to medical 
devices?

5. Have you come across any alerts or recall 
about medical devices?

Attitude based questions

1. Do you agree that medical devices can cause 
adverse events?

Strongly 
Agree 
(SA), 
Agree 
(A), Not 
sure (N), 
Disagree 
(D) and 
Strongly 
Disagree 
(SD)

2. Do you agree that it is important to report 
the adverse events caused by medical 
devices?

3. Do you agree that training on 
Materiovigilance to the pharmacy students 
is essential?

4. Do you agree that reporting of adverse event 
will enhance patient safety?

5. Do you agree that if you come across any 
adverse event related to medical devices, 
would you report it?

Perception based questions

1. Do you believe that India’s Materiovigilance 
Programme can generate evidence-based 
data on medical device safety?

Strongly 
Agree 
(SA), 
Agree 
(A), Not 
sure (N), 
Disagree 
(D) and 
Strongly 
Disagree 
(SD)

2. Do you think that one report on adverse 
event related to medical device will make 
any difference in health care system?

3. Are you aware of the potential consequences 
of not reporting adverse events related to 
medical devices?

4. Do you perceive Materiovigilance reporting 
as a potential area for your growth and 
development in the field of pharmacy?

5. Do you perceive a need for greater 
awareness and understanding of 
Materiovigilance among pharmacy 
students?
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medical devices. Attitude-based questions explored participants’ 
agreement on the potential for medical devices to cause adverse 
events, the importance of reporting these events, the necessity 
of materiovigilance training for pharmacy students, the role of 
reporting in enhancing patient safety, and their willingness to 
report adverse events if encountered. Finally, perception-based 
questions assessed participants’ beliefs in the effectiveness of India’s 
Materiovigilance Programme in generating evidence-based data 
on device safety, the impact of reporting even a single adverse 
event on the healthcare system, awareness of the consequences 
of not reporting, and the perceived value of materiovigilance 

reporting as a growth area in pharmacy, as well as the need for 
greater awareness and understanding of Materiovigilance among 
pharmacy students.

The study evaluated the Knowledge, Attitude, and Perception 
(KAP) domains in Table 3 of undergraduates and postgraduates 
before and after an intervention. In the Knowledge domain, 
undergraduates had a pre-test mean score and Sd. Dev of 
1.25±1.721, while postgraduates scored 2.56±1.782, with no 
statistically significant difference between the groups (p=0.258). 
However, after the intervention, both groups showed significant 
improvement, with postgraduates achieving a higher post-test 

Table 3: t-Test Analysis of Knowledge scores in undergraduates and postgraduates regarding MvPI.

KAP Domain
Mean±Sd. Dev

Undergraduates Postgraduates p-value

Mean±Sd. Dev

Knowledge Pre-test 1.25±1.721 2.56±1.782 0.258
Post-test 3.86±1.792 4.51±.976 <0.001

Attitude Pre-test 18.27±4.196 18.27±5.619 <0.001
Post-test 19.32±4.536 19.24±6.390 <0.001

Perception Pre-test 17.18±3.421 18.17±4.927 <0.001
Post-test 18.97±3.979 19.73±5.518 0.002

 
*Significantly significant p<0.05.

Table 4: Scoring and categorization of KAP domains.

Domain Question 
format

Scoring Poor 
category

Moderate 
category

Good 
category

Knowledge Yes/No 
(2 options)

Yes=1, 
No=0

0-2 points 3 points 4-5 points

Attitude SA, A, N, D, 
SD 
(5 options)

5,4,3,2,1 0-16 points 17-18 points 19-25 
points

Perception SA, A, N, D, 
SD 
(5 options)

5,4,3,2,1 0-16 points 17-18 points 19-25 
points

Table 5: Comparison of KAP factors between undergraduates and postgraduates.

Study Group Domain Good (%) Moderate (%) Poor (%)

Pre Post Pre Post Pre Post
Undergraduates K 15.89 72.86 6.84 6.84 77.50 20.29

A 59.16 74.57 14.91 7.33 25.91 18.09
P 38.63 68.21 26.89 11.49 34.47 20.29

Postgraduates K 32.8 97.01 17.91 10.44 50.74 2.98
A 70.14 72.38 5.22 6.71 24.62 20.89
P 62.68 79.10 14.17 5.97 23.88 15.67
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mean score and Sd. Dev of 4.51±0.976 compared to 3.86±1.792 
for undergraduates (p<0.001), indicating a notable enhancement 
in knowledge, particularly among postgraduates.

For the Attitude domain, both groups had identical pre-test mean 
scores of 18.27, though the standard deviation was slightly higher 
for postgraduates (5.619) compared to undergraduates (4.196). 
Despite the identical means, the difference was statistically 
significant (p<0.001). Following the intervention, both groups 
showed slight improvements, with undergraduates scoring 
19.32±4.536 and postgraduates scoring 19.24±6.390. The p-value 
remained significant (p<0.001), suggesting that the intervention 
had a positive effect on attitudes in both groups, though the 
differences between the groups were minimal.

In the Perception domain, postgraduates initially had a higher 
pre-test mean score and Sd. Dev of 18.17±4.927 compared 
to 17.18±3.421 for undergraduates, and this difference was 
statistically significant (p<0.001). Post-test scores also improved 
for both groups, with postgraduates scoring 19.73±5.518 and 
undergraduates scoring 18.97±3.979, with a significant p-value 
(p=0.002). This indicates that the intervention effectively 
enhanced perceptions in both groups, with postgraduates 
consistently scoring higher.

Overall, the study demonstrates that the intervention led 
to significant improvements in Knowledge, Attitude, and 
Perception across both undergraduates and postgraduates, with 
postgraduates generally showing greater gains, particularly in the 
Knowledge and Perception domains.

In Table 4, the scoring system evaluates three domains: 
Knowledge, Attitude, and Perception. For the Knowledge domain, 
participants answer Yes/No questions, where “Yes” scores 1 point 
and “No” scores 0 points. Scores are categorized as Poor (0-2 
points), Moderate (3 points), or Good (4-5 points). The Attitude 
and Perception domains use a 5-point Likert scale (SA, A, N, D, 
SD) with corresponding scores of 5 to 1 point. These scores are 
categorized as Poor (0-16 points), Moderate (17-18 points), or 

Good (19-25 points). This system helps to clearly differentiate 
participant responses across the three domains.

The study results in Table 5 indicate a significant improvement 
across the Knowledge, Attitude, and Perception domains for both 
Undergraduate (UG) and Postgraduate (PG) groups following 
in the Figure 1 indicates the percentage of intervention in the 
graphical. For the UG group, the percentage of participants in the 
“Good” category for Knowledge surged from 15.89% to 72.86%, 
while the “Poor” category dropped from 77.50% to 20.29%. In 
the Attitude domain, those in the “Good” category increased 
from 59.16% to 74.57%, with decreases in the “Moderate” and 
“Poor” categories. Similarly, Perception scores improved, with the 
“Good” category rising from 38.63% to 68.21% and the “Poor” 
category falling from 34.47% to 20.29%. The PG group showed 
even more dramatic gains, particularly in Knowledge, where 
the “Good” category jumped from 32.8% to 97.01%, and the 
“Poor” category fell from 50.74% to 2.98%. Improvements were 
also seen in Attitude domain with the “Good” category from 
70.14% to 72.38% and a minor decrease in the “Poor” category 
from 24.62% to 20.89% was noticed. Lastly, in Perception, with 
the “Good” category increasing from 62.68% to 79.10%. Overall, 
the intervention was highly effective in enhancing participants’ 
knowledge, attitude, and perception, with the most significant 
improvements observed in the Knowledge domain among 
postgraduate students.

DISCUSSION

After an educational intervention, Postgraduates (PGs) 
significantly increased their scores in the “Good” category (from 
32.8% to 97.01%) and consistently beat Undergraduates (UGs) 
in Knowledge, Attitude, and Perception. UG medical students 
experienced more accidents (23.8%) than nursing students 
(3.4%), according to the Oliveira and Gonçalves study, which 
concentrated on safety standards among health science students 
(Oliveira et al., 2024). Our study highlights the long-term benefits 
of tailored treatments, especially for PGs who demonstrated 
improved knowledge retention and application, indicating the 

Figure 1: Good responses between UG and PG.
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need for more sophisticated educational tactics in the health 
sciences.

Kumar et al., found that, while postgraduates exhibited a 
better understanding on the importance of materiovigilance, 
undergraduates showed a more positive attitude towards reporting 
adverse events, suggesting a gap in practical application among 
the former group (Kumar et al., 2024). Soni et al., emphasized the 
need for structured training programs to bridge this knowledge 
gap, particularly for undergraduates who may not have been 
exposed to comprehensive materiovigilance education (Soni et 
al., 2024) Whereas our study shows that although postgraduates 
had better knowledge, both groups improved significantly with 
targeted interventions, especially in undergraduates’ attitudes, 
underscoring the need for specific educational approaches for 
each group. Research indicates that PG students generally exhibit 
a higher level of knowledge regarding materiovigilance principles 
and practices compared to their UG counterparts (Shetti et al., 
2021).

The attitudes regarding Medical Device-Associated Adverse 
Events (MDAEs) differ significantly between Undergraduate 
(UG) and Postgraduate (PG) students. Research by Bikash et 
al., indicates that PG students generally exhibit a more critical 
and informed perspective towards MDAEs, likely due to their 
advanced training and clinical exposure. They tend to recognize 
the complexities involved in reporting and managing these events, 
emphasizing the importance of systematic approaches to patient 
safety and device evaluation (Bikash et al., 2023). Whereas our 
study shows that although postgraduate students tend to have a 
more critical view of Medical Device-Associated Adverse Events 
(MDAEs), both undergraduates and postgraduates showed 
notable improvements in their understanding and attitudes 
following targeted training, highlighting the value of systematic 
education for all levels of experience.

The perception of materiovigilance among Undergraduate (UG) 
and Postgraduate (PG) students reveals notable differences 
in awareness and understanding. Whereas our study shows 
that despite the differences in awareness and understanding of 
materiovigilance between undergraduates and postgraduates, 
targeted interventions significantly enhanced perceptions for 
both groups, emphasizing the effectiveness of practical training in 
bridging these gaps. The PG programs’ expanded curriculum and 
exposure to real-world applications, which stress the significance 
of monitoring medical equipment and guaranteeing patient 
safety, may be the cause of this difference (Bhandari et al., 2024) 
(Shetti et al., 2021).

CONCLUSION

This study illustrates the significant improvement in both the 
streams of Undergraduate and Postgraduate pharmacy students. 
The pre-test had shown profound improvements in both the 
streams and substantial gains in each domain Knowledge, 

Attitude and Perception regarding the Materiovigilance. Later, the 
educational intervention resulted in a significant improvement 
in KAP among both undergraduate and postgraduate pharmacy 
students respectively. It was revealed from the study that 
Undergraduates showed substantial increase in responses in 
terms of Knowledge domain in which percentage of participants 
had showcased a dramatic rise in “GOOD” category. However, 
postgraduates exhibited even greater advancements, particularly 
in Knowledge, where the “Good” category surged from 32.8% to 
97.01%. Similarly, the study had disclosed slightly higher Attitude 
in case of Undergrads with significant improvements as seen in 
both the streams. Lastly, in terms of Perception Postgraduates 
were found to have responded consistently higher as compared to 
Undergraduates. Hence, these findings ascertain the significance 
of educational intervention and to promote spontaneous reporting 
of MDAEs among the pharmacy students. Consequently, the 
study had resulted in an overall and more profound improvement 
as seen in Postgraduates. Therefore, this intervention also 
addresses us in enhancing the KAP of Materiovigilance among 
both the streams and its necessity in the curricula soon.
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