
152   Pak J Med Sci   2010   Vol. 26   No. 1      www.pjms.com.pk

Original Article

BEST PRACTICE TECHNIQUES FOR ADMINISTRATION
OF INJECTIONS: IMPACT OF LECTURE BASED

INTERACTIVE WORKSHOPS ON TRAINING OF NURSES
Insaf Altun1, Nursan Dede Cinar2, Özlem Canpolat Barin3

ABSTRACT
Objectives: To determine if a structured workshop on best practice technique for the
administration of injections for nurses results in an improvement in knowledge on the subject.
Methodology: Nurses attended an interactive lecture-based workshop on best practice
technique for the administration of injections. Participants had to accept an invitation to the
presentation prior to the training event. They completed a multiple choice question (MCQ)
test, derived from topics covered in the presentation, prior to the lecture. The MCQ test was
repeated after the lecture to assess retention and application of knowledge.
Results: Thirty-eight nurses participated in the workshop. There was a significant
improvement in mean test scores after the lecture when compared with pre-lecture scores
(Mean=16.5, SD=3.7 vs. Mean=7.8, SD=1.9, p<0.001).
Conclusions: Lecture based workshop on best practice techniques of administration of
injections helps improve nurses knowledge.  It also helps in overcoming deficiencies in nurses
training.
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INTRODUCTION

The administration of injections has become
a common nursing intervention in clinical prac-
tice and an activity perceived as fundamental

to patient care. Injections are among the most
frequent used pharmacological administrative
procedures, with an estimated 12 billion admin-
istered throughout the world on an annual ba-
sis. Of these, 5% or less are for immunization
and more than 95% of injections are given for
curative purposes.1 The safe and accurate
administration of injections is one of the most
important responsibilities of nurses.2, 3

Historically, complications from injections
were frequent and were largely attributed to in-
adequate knowledge of the procedure and im-
proper technique.4-10 The dangers and conse-
quences of inappropriate administration of in-
jection application have been highlighted pre-
viously. Despite advances in knowledge about
injection, preventable complications still occur.2,

10-13   To avoid complications nurses must know
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the anatomy, and advantages and disadvan-
tages of injection sites, be able to accurately
identify anatomic landmarks and site bound-
aries, know the particulars of injection tech-
nique, and administer the injection using care-
ful technique. A breach of duty is negligent, may
harm the patient and may have an adverse ef-
fect on the nurse’s professional standing and
career.1-3, 8, 11-15

Awareness of the structures which are at risk
from injections in the region was poor in
nurses.4,7, 15-18 Most of these injection complica-
tions are related to the tissue damage at the in-
jection site and are preventable. Most if not all
complications can be avoided by careful tech-
nique with accurate needle placement, sterile
precautions, and a thorough understanding of
the relevant anatomy.1-3,13,14 Many studies
correlated the nurse’s knowledge to the rate of
complications.4,7,15,17,18

The nurses should perform regular updates
regarding the most prevalent injection admin-
istration in the clinical setting. There is a press-
ing need to educate nurses on best practice tech-
nique for the administration of injections, es-
pecially given the reduction in clinical experi-
ence. A multifaceted approach to tackle current
deficiencies in knowledge on best practice tech-
nique for the administration of injections should
include the provision of validated educational
opportunities. Therefore, the aims of this study
were to determine if a structured workshop on
best practice technique for the administration
of injections for nurses results in an improve-
ment in knowledge on the subject and to
evaluate the perceived helpfulness of such a
workshop.

METHODOLOGY

Study Design: This pre-post test experimental
descriptive study was conducted in a Govern-
ment Hospital in the Kocaeli city center in Tur-
key on May 2009.
Participants: Nurses working in hospital partici-
pated in a teaching workshop organized as part
of in service Training Programme.
Interventions: Participants attended an interac-
tive lecture-based workshop on best practice

technique for the administration of injections.
Participants had accepted an invitation to the
presentation prior to the training event. A pre-
lecture Multiple Choice Question (MCQ) test
(Appendix A) was completed by nurses to test
their existing knowledge. The MCQ’s were de-
rived from topics covered in the presentation.
Following the lecture the MCQ test was re-
peated to assess retention and application of
knowledge delivered from the interactive lec-
ture. Participants were unaware that they would
be tested with an MCQ prior to the lecture or
that the MCQ would be repeated at end of the
workshop.

Statistical Analysis: Statistical analysis was per-
formed using the SPSS (SPSS for Windows, ver-
sion 12.0). The Chi-square test was used to de-
termine if data were normally distributed. The
Student paired t-test was used to determine if
the differences between the pre-lecture and
post-lecture test results were significant. Differ-
ences were considered significant at p < 0.05.

RESULTS

Thirty- eight nurses participated in the
workshop. There was a statistically significant
improvement in test scores after the lecture
when compared with pre-lecture scores
(Table-I, Fig-1).

DISCUSSION

This study was undertaken to determine best
practice technique for the administration of

Table-I: Pre-lecture and post-lecture scores
Pre-lecture Post-lecture
test test
(n = 36) (n = 36)

Mean (Standard 7.8 (3.7) 16.5 (1.9)

deviation) 5.6-9.0 15.8-17.1

95% confudence

interval

Chi Square 31.4 11.6

df 14 7

Asymp.sig 0.005 0.111
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injections for knowledge and skills of nurses
and to assess the effect of training given on this
subject.

Participants in this study were at nursing
training grades and, having qualified four years
previously, would be expected to have a rea-
sonable understanding of best practice tech-
nique for the administration of injections. Yet
the mean pre-lecture test score (Mean =7.8,
S.D=.3.7) was low, and all questions were based
on the content of the presentation. This indi-
cates that it is not enough to merely direct nurses
to the appropriate sources of information. A
more didactic form of teaching with explana-
tion of the underlying concepts is required to
improve knowledge and application of best
practice technique for the administration of
injections, as indicated by the significant
improvement in post-lecture test scores
(Mean=16.5, SD=1.9). Studies on this theme are
similar to the results found.15, 19, 20

Overall nurses acknowledged the importance
and relevance of the subject and felt the work-
shop was worthwhile. Amongst the limitations
of this study was the small number of nurses in
this study, although they represented 45% of
the nurses invited to attend this session. This
sample is, therefore, representative of nurses
within a Regional Nursing Training
Programme.

This study tested immediate recall of knowl-
edge and it remains to be seen whether the
knowledge gained as a result of the event will
be retained by the nurses and whether their
application of best practice technique for the
administration of injections habits will be al-
tered as a result. It would be useful to examine
nurses’ knowledge base and application of best
practice technique for the administration of in-
jections habits sometime after such an event to
determine the need for continued and repeated
training into this important subject. In addition,
the improvement in the MCQ score could be at
least partially attributed to an ‘order effect’. It
is possible that improvement in post-lecture
scores could have happened without the struc-
tured workshop, simply because the nurses had
the opportunity to think about the questions
again and give a more considered answer. This
could have been avoided if participants sub-
jected to the MCQ test were randomised to no
intervention and to structured learning groups.

CONCLUSION

Many studies have shown that using interac-
tive sessions with lectures and multiple choice
questions improved nurses’ knowledge on the
topic. The findings of this study suggest that
greater emphasis needs to be placed on nurses’
education of administration of injections.

Figure-1: Pre-lecture and post-lecture test score
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Appendix A

For each given question select the single best answer from
the choices provided (AeE)
1. Which one of the following statements about nursing
practice standards for medication administration is true?
A Right medication, dose, patient, and route
B Right medication, dose, time, and route
C Right medication, patient, time, and route
D Right medication, dose, patient, time, and route
E  Right medication, dose, patient, time
2. Which of the following is advocated as the safest site for an
IM injection?
A Vastus lateralis
B Ventrogluteal site
C  Deltoid muscles.
D Dorsogluteal muscles.
E Deltoid and dorsogluteal muscles.
3. Which of the followings is not as safe as being the site of
choice for an IM injection?
B. Vastus lateralis
C  Deltoid muscles.
D Dorsogluteal muscles
E. Vastus lateralis and deltoid muscles.
4. Which of the following maximum dosage of injection is
appropriate for deltoid muscles?
A 6 mL
B 5 mL
C 4 mL
D 3 mL
E 2 mL
5. Which of the followings has the greatest blood flow of any
muscle routinely used for IM injections?
A Ventrogluteal site
B Vastus lateralis
C Deltoid muscles
D. Dorsogluteal muscles.
E. Vastus lateralis and dorsogluteal muscles.
6. Should be given into the densest part of the muscle at an
angle of degrees for IM injections
A 50 degrees
B 60 degrees
C 80 degrees
D 70 degrees
E 90 degrees
7. Which of the following statements on using alcohol swab,
cleanse injection site is true?
A Cleanse the site in a circular motion for 15 seconds and
allow to dry for 15 seconds prior to administration
B Cleanse the site in a circular motion for 30 seconds and
allow to dry for 30 seconds prior to administration
C Cleanse the site in a circular motion for 5 seconds and
allow to dry for 5 seconds prior to administration
D Cleanse the site in a circular motion for 20 seconds and
allow to dry for 20 seconds prior to administration
E Cleanse the site in a circular motion for 12 seconds and
allow to dry for 10 seconds prior to administration
8. Which one of the following statements about the massage of
the site of post injection is true?
A Massaging the site can cause tissue redness

B Massaging the site can not cause tissue irritation
C Massaging the site can cause tissue irritation
D Massaging the site can cause tissue swelling
E  Massaging the site can cause tissue pain
9. Which one of the following statements about using the
Z-track technique is true?
A Use the Z-track technique for vastus lateralis injections
B. Use the Z-track technique for ventrogluteal site
injections
C. Use the Z-track technique for deltoid muscles injections
D. Use the Z-track technique for dorsogluteal muscles
injections
E  Use the Z-track technique for all IM injections
10. IM injections result in the following potential
complications:
A Abscesses, cellulites, tissue necrosis, granulomas, muscle
fibrosis, haematomas and injury to blood vessels, bones
and peripheral nerves
B Abscesses, cellulites, tissue necrosis, granulomas,
contractures, haematomas and injury to blood vessels,
bones and peripheral nerves
C Abscesses, cellulites, tissue necrosis, granulomas, muscle
fibrosis, contractures, haematomas and injury to blood ves-
sels, bones and peripheral nerves
D Abscesses, tissue necrosis, granulomas, muscle fibro-
sis, contractures, haematomas and injury to blood vessels,
bones and peripheral nerves
E Abscesses, cellulites, granulomas, muscle fibrosis,
contractures, haematomas and injury to blood vessels,
bones and peripheral nerves
11. Which of the following statements about subcutaneous
heparin injections is true?
A Subcutaneous heparin injections should be administered
5 cm beyond the umbilicus
B Subcutaneous heparin injections should be administered
4 cm beyond the umbilicus
C Subcutaneous heparin injections should be administered
3 cm beyond the umbilicus
D Subcutaneous heparin injections should be administered
2 cm beyond the umbilicus
E Subcutaneous heparin injections should be administered
1 cm beyond the umbilicus
12. Which of the following statements about recommended
duration of subcutaneous heparin injections is true?
A  The recommended duration of subcutaneous heparin
injections is over 10 seconds
B The recommended duration of subcutaneous heparin
injections is 10 seconds
C The recommended duration of subcutaneous heparin
injections is 8 seconds
D The recommended duration of subcutaneous heparin
injections is 5 seconds
E The recommended duration of subcutaneous heparin
injections is 3 seconds
13. Which of the following statements is critical element of an
intra dermal injection?
A Correct dose: the injection of a small amount of medica-
tion (0.01-0.1 mL)
B Maintain asepsis
C Correct syringe and needle size for type of injection
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D Do not aspirate before injecting
E All of the above
14. Which one of the following statements about nurses’
responsibilities in intravenous catheter application is true?
A Starting, and stopping the liquid flow, and the diagnos-
ing and preventing complications caused by intravenous
catheters
B Starting, observing, and the diagnosing and preventing
complications caused by intravenous catheters
C Starting, observing, and stopping the liquid flow, and
the diagnosing and preventing complications caused by
intravenous catheters
D Observing, and stopping the liquid flow, and the diag-
nosing and preventing complications caused by intrave-
nous catheters
E. Starting, observing, and stopping the liquid flow, and
preventing complications caused by intravenous catheters
15. Routinely, Central venous access devices (PICCs) are used
for administration of:
A Total parenteral nutrition (TPN), hypertonic solutions,
chemotherapeutic agents, blood products, fluid adminis-
tration, antibiotic therapy, and retrieval of blood
specimens
B Total parenteral nutrition (TPN), hypertonic solutions,
chemotherapeutic agents, blood products, fluid adminis-
tration, and retrieval of blood specimens
C Total parenteral nutrition (TPN), hypertonic solutions,
chemotherapeutic agents, fluid administration, antibiotic
therapy, and retrieval of blood specimens
D Total parenteral nutrition (TPN), chemotherapeutic
agents, blood products, fluid administration, antibiotic
therapy, and retrieval of blood specimens
E Total parenteral nutrition (TPN), hypertonic solutions,
blood products, fluid administration, antibiotic therapy,
and retrieval of blood specimens
16. Complications associated with indwelling central venous
catheters include the followings:
A  Site infection, catheter occlusion, dislodgment and
Twiddler’s syndrome, catheter migration, catheter pinch-
off syndrome, damaged catheter, superior vena cava syn-
drome, and skin erosion.
B Site infection, dislodgment and Twiddler’s syndrome,
catheter migration, catheter pinch-off syndrome, vessel
thrombosis, damaged catheter, superior vena cava syn-
drome, and skin erosion
C Site infection, catheter occlusion, dislodgment and
Twiddler’s syndrome, catheter migration, catheter pinch-
off syndrome, vessel thrombosis, damaged catheter, and
skin erosion
D Site infection, catheter occlusion, dislodgment and
Twiddler’s syndrome, catheter migration, catheter pinch-
off syndrome, vessel thrombosis, damaged catheter, su-
perior vena cava syndrome, and skin erosion
E Site infection, catheter occlusion, dislodgment and
Twiddler’s syndrome, catheter migration, vessel throm-
bosis, damaged catheter, superior vena cava syndrome,
and skin erosion
17. Factors that influence Central venous access devices (PICC)
functioning may include:

A The characteristics of the device, product material, medi-
cations and solutions infused through the PICC
B The characteristics of the device, product material, and
the health status of the patient
C The characteristics of the device, medications and solu-
tions infused through the PICC, and the health status of
the patient
D The characteristics of the device, product material, medi-
cations and solutions infused through the PICC, and the
health status of the patient
E Product material, medications and solutions infused
through the PICC, and the health status of the patient
18. Which of the following statements about the first symptom
of phlebitis may be true?
A  Discomfort at the insertion site or along the cannulated
vein.
B Erythema at the insertion site
C Warmth at the insertion site
D Limb edema
E A palpable cord along the venous pathway, and low
grade fever
19. Which of the following statements about risk factors of
phlebitis may be true?
A Material, and length of the catheter; pH and osmolality
of the infusate; and rate of flow, administered drugs, and
duration of catheterization
B Material, diameter, and length of the catheter; pH and
osmolality of the infusate; and rate of flow, administered
drugs, and duration of catheterization
C Material, diameter, and length of the catheter; and rate
of flow, administered drugs, and duration of catheteriza-
tion
D Material, diameter, and length of the catheter; pH and
osmolality of the infusate; and rate of flow, and duration
of catheterization
E Material, diameter, and length of the catheter; pH and
osmolality of the infusate; and rate of flow, administered
drugs
20. Which of the following statements about prevent
infiltration and extravasation may be true?
A Selection of an appropriate size catheter, use of appro-
priate fluids, stabilization of the catheter, and use of proper
administration techniques
B Selection of an appropriate site for catheter insertion,
selection of an appropriate size catheter, use of appropri-
ate fluids, stabilization of the catheter, and use of proper
administration techniques
C Selection of an appropriate site for catheter insertion,
use of appropriate fluids, stabilization of the catheter, and
use of proper administration techniques
D Selection of an appropriate site for catheter insertion,
selection of an appropriate size catheter, stabilization of
the catheter, and use of proper administration techniques
E Selection of an appropriate site for catheter insertion,
selection of an appropriate size catheter, use of appropri-
ate fluids, and stabilization of the catheter

Answers: 1-D, 2-B, 3-D, 4-E, 5-C, 6-E, 7-B, 8-C, 9-E, 10-C,
11-A, 12-A, 13-E, 14-C, 15-A, 16-D, 17-D, 18-A, 19-B 20-B,

Insaf Altun et al.
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Providing nurses with information about
administration of injections is essential since it
can promote nurse adherence to good practice,
self assessment and self reporting of injections
symptoms, and involvement in safety. The in-
formation gained in this study will be valuable
as a basis for further research and help guide
improvements in the implementation of admin-
istration of injections with the ultimate goal of
enhancing safe and quality patient care.

The study examined nursing knowledge,
clinical performance of sensory and motor
blockade assessment, the identification of actual
or potential complications, and clinical decision-
making skills. The results of the study would
help educational planning for injections man-
agement competencies. In addition it would be
reasonable to assume, therefore, that a similar
method could be adopted to teach nursing
students about administration of injections as
well.
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