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ABSTRACT
Appropriate knowledge and expertise of parenteral injection is vital in the medical field.
Hence we impart training on mannequins before the students practice on patients. This
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pharmacology, skills, namely intravenous, intramuscular, intradermal and subcutaneous injections. The

parenteral injections, students were assessed for step based on the pre-validated check list created for Objective

S:liﬁ’equms' Structured Practical Examination. In this study, 16 % of the students failed to check the
prescription order before starting the procedure. The name and the expiry date of the
drug was not checked by 22 % of the students. Hundred percent of the students sterilized
their hands. Loading of drug was done properly by 80 % of the students and 88 % of the
students checked for air bubbles in the syringe and removed them properly. The site for
injection was not sterilized by 26 percent of the students. Tourniquet was not applied
by 19 percent of the students and 28 % of the students did not hold the bevel up during
insertion for intravenous route. The steps where frequent faltering happened needs to be
emphasized for them to perform better in a more efficient manner during the summative
assessment as well as for future practice.

INTRODUCTION

The fundamental objective of introducing competitive-
based medical education in India was to help students
develop observable expertise in a learner-centered, time-
dependent manner. This curriculum focuses on outcomes
that are relevant to the everyday practise of medicine rather
than facts [1,2]. With the ultimate goal of all students achiev-
ing skills satisfactorily regardless of when they do so, the
student can learn at his or her own speed. The National
Medical Council (NMC, India) has, over time, made sub-
stantial revisions to the instructional and training methodolo-
gies, syllabus and evaluation patterns for medical students
in order to consistently attain excellence in the field. A
paradigm change has taken place from an approach that
is exam- and classroom-centered, to one that is student-
centered. A lot of thought has gone into offering skill-based
training [3].

In daily medical practise, using the right injection method
is essential. Every undergraduate medical student who
plans to practise medicine must be able to administer par-
enteral injections via intramuscular (IM), intravenous (IV),
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subcutaneous (SC) and intradermal (ID) routes [4,5]. It is
essential, however, to take the proper aseptic precautions.
A bad injection might leave the patient with consequences
such as bleeding, hematomas, vein punctures and infections
at the injection site. Due to being pricked by a used and
possibly contaminated needle, some diseases can spread.
However, training trainees to administer injections directly
to patients would cause anxiety and concern [6,7]. In order
to improve their confidence and lower their worry about
mastering the talent, we teach the skill by using mannequins.
When students learn in this way, practical classes become
more engaging and they look forward to picking up new
abilities [8].

The Objective Structured Patterned Examination (OSPE),
a valid tool for determining the competencies of specific
pupils, was used in this paper to evaluate the students' per-
formance. According to research [9,10], OSPE is a robust,
valid, and objective assessment instrument that eliminates
examiner bias.

Teachers will be able to evaluate the knowledge and skill
outcomes that have been reached by second year medical
undergraduates by looking at the injection technique skills
they have learned on mannequins through the practical
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adoption of OSPE approaches. Based on assessor input,
the OSPE stations and checklist will be modified as neces-
sary in the future. In our work, we used OSPE as a formative
assessment tool in pharmacology exams to measure injection
technique skills.

MATERIAL AND METHODS

This was a cross sectional study conducted to evaluate the
skill acquired for injection techniques based on a pre-vali-
dated OSPE check list by the department of pharmacology,
at a tertiary care teaching hospital, in India, after approval
from the Institutional Ethics Committee and after obtain-
ing written informed consent from the study participants.
A total of 104 second-year medical students took part in the
study. During the practical sessions, the students received
systematic demonstrations of the various parenteral injection
techniques on mannequins prior to the evaluation.

The mannequins used in the study were Advance vene-
puncture and injection arm and Buttock injection model
(Laerdal Medical, Gatesville, Texas) and ID and SC injec-
tion model (Limbs & Things Ltd, Bristol, UK). During
the training sessions, all of the students were permitted
to practise alone, and there was also instruction on how
to practise the skills. Prior to the summative evaluation,
the study was carried out during the last revision sessions.
Subject matter experts created an OSPE checklist, which
was pre-validated for its content and applicability. Training
was given to the students in accordance with the check list.
Faculty members who were evaluating student performance
during the study were given the OSPE checklist and asked
to fill it out with scores for each step. Using SPSSV 21.0,
the data from the OSPE checklist were analysed, and the
results were tabulated and presented as descriptive statistics.

RESULTS

The study included 104 second-year medical students in
total. The study's objective was to evaluate the parenteral
injection competencies (IV, IM, ID, and SC) that second-
year medical students had learned on mannequins during the
session leading up to their OSPE summative exam. Under
the new competency-based curriculum India, students
are required to demonstrate this competency. They had to
administer parenteral medication via one of four different
routes: IM, 1V, ID and SC.

As found in our study, 16% of the enrolled students failed
to double-check the medication order before beginning the
procedure, while 22% of the students failed to check the
drug's name and expiration date. However, 90% of the
students sanitised their hands before handling anything. In
addition, 80% of the students correctly loaded the medicine,
while 88% of the students correctly identified and eliminated
any air bubbles from the syringe. Still, 26 percent of the
students failed to sanitise the injection site, while 19% of the
students failed to apply a tourniquet, and 28% of the students
failed to hold the bevel up during IV insertion.
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DISCUSSION

Two essential components of education are teaching and
student evaluation. Producing doctors of the highest calibre
will be made easier by teaching the right skills and appro-
priately evaluating them in medical education. Since each
subject in the new competency-based medical education
curriculum requires the acquisition of a specific set of skills,
it is the educators' duty to provide their departments with
the materials needed for such trainings. The divide between
theory and practise has been closed owing to this innovative
approach to skill-based education.

For the purpose of our study, we trained students in par-
enteral injection procedures using mannequins in the skill
lab, and we also offered enough review for skill practise.
The quality of the skills the pupils had learned was evalu-
ated as the next phase. OSPE was utilised as the evalua-
tion technique for this competency in order to remove bias
from the evaluation process. The department's subject matter
experts validated the OSPE checklist, which they judged to
be satisfactory and acceptable.

The pupils' performance in our study has been extremely
strong due to their ongoing practise and training. Even
though there were failures at every stage, just a few regular
faults were made. One such mistake was failing to verify
the drug's name and expiration date. Failure to pull back
the plunger to confirm injection into vein in the case
of an IV and to avoid any vascular entry in the case of an
IM injection was another error that was frequently made.
Overall, the students gave satisfactory performance, albeit
they could have done better with more practise, which would
have helped with their summative evaluation.

Inappropriate medicine, dose, delivery route, frequency
or length of therapy are all examples of errors brought on
by inadequate training. Before giving an injection, it is
crucial to read the prescription sequence. We noted that 15%
of the students in our study neglected to verify the medica-
tion order before administering the shot. Beyond the afore-
mentioned, aseptic conditions must be maintained by prac-
tising good hand hygiene. In our study, 10% of individuals
failed to properly sanitise their hands before the operation.

According to Shenoy et al. and Malhotra et al., OSPE
is a workable and trustworthy method of evaluation in the
undergraduate pharmacology curriculum [11,12]. Jain ef al.
also concurred that OSPE, as opposed to traditional practi-
cal examinations, helped students learn and acquire prac-
tical skills more effectively. Additionally, OPSE has been
suggested by Vishwakarma et al. as a workable and skill-
improving instrument for pharmacology exams [14]. Other
non-clinical areas have also seen widespread adoption of
OSPE in terms of training and evaluation [15,16].

In the second year, practising parenteral medication
administration using mannequins will help students feel less
anxious when practising on actual patients. A step-by-step
OSPE checklist can help students learn each procedure and
emphasise the areas where they are most prone to make
mistakes. Students can use the OSPE checklist as a helpful
formative evaluation tool during their practical test.
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Table 1. OSPE checklist for IM, IV, ID, SC injection techniques on mannequins

v M ID SC Average
Sl no. Evaluation criteria
Yes; n (%)|No; n (%) |Yes; n (%)|No; n (%) |Yes; n (%)[No; n (%) |Yes; n (%)|No; n (%) | Yes; (%) [ No; (%)
Whether the student checked the
1 prescription order before injection 88 (84.7) | 16 (15.3) | 90 (86.5) | 14 (13.5) | 90 (86.5) | 14 (13.5) | 91 (87.5) | 13 (12.5) 86.3 13.7
Whether the name and expiry
2 date of the drug was checked 81 (77.9) | 23 (22.1) | 82 (78.8) | 22 (21.2) | 80 (76.9) | 24 (23.1) | 81 (77.9) | 23 (22.1) 77.9 22.1
Did the student sterilize his hands
3 before injection 94 (90.4) | 10 (9.6) |98 (94.2) | 6(5.8) |90 (86.5) | 14 (13.5) |92 (88.5) | 12 (11.5) 81.7 18.3
4 |Was theloading of drug into the | oo g4 7y | 19 (18.3) | 86 (82.7) | 18 (17.3) | 85 (81.7) | 19 (18.3) | 84 (80.8) | 20 (19.2) | 81.7 18.3
syringe done properly
Did the student check for air-
5 bubble in syringe before injection 92 (88.5) | 12 (11.5) [ 95 (91.3) | 09 (8.7) |94 (90.4) | 10 (9.6) | 94 (90.4) | 10 (9.6) 90.1 9.9
Was the site of injection sterilized
6 prior to injection 101 (97.1) 03 (2.9) [100 (96.2) 04 (3.8) |86 (82.7) | 18 (17.3) | 82 (78.8) | 22 (21.2) 88.7 11.3
In case of IV injection
a) whether tourniquet was applied 82(78.8) | 22 (21.2) NA NA NA 78.8 21.2
it;)t(')\"f/‘fe?r"e bevel up while inserting | ;5 75 1) | 29 (27.9) NA NA NA 72.1 27.9
c) Whether angle of insertion
, reduced to < 25° 77 (74.0) | 27 (26.0) NA NA NA 74.0 26.0
d) Before injecting the medication
to the vein was the plunger pulled | 66 (63.5) | 38 (36.5) NA NA NA 63.5 36.5
back to see blood aspirate
e) Was the cotton dipped in
spirit placed at the site after 90 (86.6) | 14 (13.5) NA NA NA 86.6 13.5
withdrawing the syringe
In case of IM injection
a) Whether the needle inserted NA 98 (94.2) | 6(5.8) NA NA 94.2 5.8
at 90°
b) Before injecting the medication
to the muscle was the plunger
8 pulled back to see any blood NA 71 (68.3) | 33 (31.7) NA NA 68.3 31.7
aspirate
c) Was the cotton dipped in
spirit placed at the site after NA 92 (88.5) | 12 (11.5) NA NA 88.5 11.5
withdrawing the syringe
In case of ID injection
a) Whether the needle was NA NA 84 (80.8) | 20 (19.2) NA 80.8 19.2
inserted at 10-15° angle
b) Whether needle bevel up NA NA 78 (75.0) | 26 (25.0) NA 75.0 25.0
9 |[during insertion
€) Whether the formation of bleb NA NA 74 (71.2) | 30 (28.9) NA 71.2 28.9
was appreciated in ID Injection
d)‘ Whether area was demarcated NA NA 70 (67.3) | 34 (32.7) NA 67.3 32.7
with pen
In case of SC injection
a) whether the skin was grasped NA NA NA 73(70.2) | 31(29:8) | 50 29.8
10 |[properly before injection
b) Was the needle inserted at 90° NA NA NA 97 (93.3) | 7(6.8) 93.3 6.8
After the injection, was the
11 |syringe, cotton swab and 80 (76.9) | 24 (23.1) | 80 (76.9) | 24 (23.1) | 82 (78.8) | 22 (21.2) | 84 (80.8) | 20 (19.2) 78.4 21.6
medication disposed

IV - intravenous, IM - intramuscular, SC - subcutaneous, ID - intradermal, NA - Not Applicable, n - frequency, % - percentage

CONCLUSION

This was the first group of students at our medical college
to engage in OSPE through the employment of mannequins
to practise parenteral injection techniques. We found that the
students had developed their skills in a methodical manner.
For them to perform better and more effectively during the
summative evaluation, as well as for future practise, the
steps where frequent failing occurred need to be highlighted.
Making the evaluation process simpler for the assessor is
another benefit of using this OSPE checklist.
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