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IMMUNIZATION: A Quick Refresher:

Perfect Intramuscular Injection Technique

ABSTRACT: Over the next months, we expect that more people will receive in-
tramuscular vaccines than ever before. Many pharmacists and in some cases,
pharmacy technicians, will mobilize to help with the immunization efforts. Some
will take training for the first time, and others will have been trained but rusty.
This activity reviews the best practices associated with intramuscular injection.
UConn School of Pharmacy is providing this continuing education activity free as
a public service.

FACULTY: Jeannette Y. Wick, R.Ph, MBA, FASCP is Assistant Director at UConn’s Office of Pharmacy
Professional Development. Samuel Breiner is a 2021 PharmD candidate. Gabriella Scala is a 2023

PharmD candidate. Jill M. Fitzgerald is Associate Clinical Professor and Director of Experiential Learn-
ing and Continuing Professional Development at UConn.

FACULTY DISCLOSURE: The authors have no actual or potential financial conflicts of interest associ-
ated with this article.

DISCLOSURE OF DISCUSSIONS of OFF-LABEL and INVESTIGATIONAL DRUG USE: This activity may
contain discussion of off label/unapproved use of drugs. The content and views presented in this ed-
ucational program are those of the faculty and do not necessarily represent those of the University
of Connecticut School of Pharmacy. Please refer to the official prescribing information for each
product for discussion of approved indications, contraindications, and warnings.

INTRODUCTION

As the healthcare community mobilizes and begins vaccinating to prevent the
spread of coronavirus-SARS-19, pharmacists and in many places pharmacy tech-
nicians will be called to assist. In an effort to engage Americans in the program
and encourage vaccination, the media is full of stories and videos of people re-
ceiving vaccinations. We at the University of Connecticut School of Pharmacy
have watched with great interest, reading national newspapers and watching
television clips about vaccination. One comment posted in response to an article
in the New York Times caught our attention. Someone who dubbed herself “Re-
tired Nurse” wrote the following comments?:

“As for sore arms, | am not surprised. The wide variation in injection
techniques displayed on television have been horrendous: Slow, tenta-
tive needle insertions, not stabilizing the site, too high up in the shoul-
der, exceptionally large needle lengths in tiny arms, etc. make me
cringe. Hilariously, they showed doctors ceremoniously giving some of
them on television but let's be honest, most physicians do not routinely
administer shots. That task is delegated to a nurse or even a medical as-
sistant in doctors' offices in many states. A vaccination can be a lot less
painful, if not virtually painless, with good injection training.”
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PAUSE AND PONDER: How often should you
review your technique for administering IM
injections?

We could not agree more, and as we prepare to train people
from a number of professions in our state, we decided to cre-
ate this short continuing education homestudy to help you re-
view injection technique and stay abreast of the most recent
developments.

Intramuscular Injections

Vaccines administered in pharmacies are generally given by
one of two routes: (1) intramuscularly, or (2) subcutaneously.
Immunizers give most (but not all) immunizations intramuscu-
larly. Most inactivated vaccines are administered intramuscu-
larly in the deltoid, whereas all live-attenuated injectable
vaccines are administered subcutaneously in the anterior arm
(midway between the elbow and armpit).2 An exception of a
common inactivated vaccine given subcutaneously would be
meningococcal vaccine. To date, the available COVID-19 vac-
cines are all given intramuscularly. Intramuscular (IM) injec-
tions are exactly what the name implies—they are injections
given into a muscle using a syringe.

Let’s review the parts of the syringe very quickly. A syringe has
three primary parts. The needle, the barrel, and the plunger
(see Figure 1). The needle is also called the “sharp,” and for
vaccines, it’s a very fine needle. This is the distal part of the
syringe that penetrates the skin. The barrel is the tube that
holds the vaccine, and it has markings similar to that on a rul-
er. In most cases, the barrel measures milliliters (mL). The
plunger is the plastic device used to pull the vaccine into and
push the vaccine out of the syringe.
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needle
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Parts of a Syringe

Figure 1. Parts of a Syringe
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An important area of the syringe is called the hub or the hilt.
This is the place where the needle meets the barrel. When
penetrating the skin, you will push the needle in until the
hub/hilt meets the skin. Before you inject, the entire needle
will be in the skin and the muscle—you won’t be able to see
any of the metal needle. Many people worry that they will hit
the patient’s bone. It’s a comfort to know that if you hit the
bone, you will feel it. The patient will not. This is a word-for-
word explanation that our peer reviewer and authors like3:

“Needle length should be chosen based on the body
habitus and weight of the patient. A needle that is too
long can penetrate the deltoid muscle, hitting the
bone. Although patients will not feel their bones be-
ing hit, the vaccine might not fully absorb into the
muscle, leading to a reduced immune response. Fur-
thermore, if the needle is too short the vaccine might
be administered subcutaneously, which might result
in decreased immune response and the development
of nodules or cellulitis.”

Good Technique

Good technique starts with preparation. Before you start ad-
ministering vaccines, it’s essential that you prepare and antici-
pate how many patients you’ll see and what their needs will
be. A cornerstone of good technique is knowing exactly how
you will document. Especially with the COVID-19 vaccine,
knowing how to document will be essential. Our understand-
ing is that a new Vaccine Administration Management System
has been developed to capture that data. When you arrive at
your site, and eventually when the vaccine is available in your
pharmacy, someone should train you on how to use the Vac-
cine Administration Management System. As with all vaccines,
you’ll need to document the patient’s name, the vaccine’s lot
number and expiration date, and where you gave the vaccine
(left deltoid, right deltoid, etc.).* And here is a quick aside:
Many pharmacies don’t do a good job of documenting vac-
cines they give in their medication systems. Be certain to know
what documentation is necessary, either in addition to or in-
stead of the Vaccine Administration Management System. For
instance, health systems will require documentation in their
electronic medical records or pharmacy system.

Before you start, survey your area and ensure that the station
at which you vaccinate has a sufficient amount of supplies. Ta-
ble 1 lists items that you need at your station at all times and
items you need to have ready for each patient. One thing we
wish to emphasize is a technique that one of our students
taught us. When you have gloves on, it’s very difficult to open
a Band-Aid and apply it. In anticipation of needing it, if you
peel back the outer wrapper before you start, it will be much
easier to apply should you need it after vaccination. Some
people even place the small opened section of the bandage on
the patient’s skin right next to where they will inject, so it’s
easy access. And note that often, if you have good technique,
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Table 1. Necessary Supplies for Imnmunization*3

Always at Your Station Have Ready for Each Patient
e A sharps container o One alcohol wipe
e A handy trash can e One sterile 2 x 2 gauze pad or cotton ball
o Ample supply of Band-Aids o A new needle and syringe that are the correct size
e Cleaning solution for the station e A clean pair of disposable gloves (for you to wear)
® Your personal protective equipment (e.g., mask, face e A Band-Aid, partially open
shield, gloves)
® A box of tissues
the patient will not bleed. But use a Band-aid in case they The bottom of the acromion process is the flat edge of the in-

“spring a leak” later. verted triangle (see Figures 2 and 3).5 The triangle points down.

It ends at about the level of the armpit. You will inject into the
lower two thirds of the deltoid. Note that giving injections in the
upper third of the deltoid can damage the muscle and cause in-
ordinate pain.”?

Next, commit to cleaning as you go. Have you ever noticed that
when you go to any fast food restaurant, it is always clean and
organized? That’s because they teach their staff to clean as they
go. This lesson, when employed in our homes and in our work-
places, is extremely useful. It’s especially advantageous when
you are immunizing many people. You don’t accumulate trash Bones of the Shoulder
that has to be picked up later. This process has three key points
when it comes to immunization*>: acromion
e Throw paper and miscellaneous trash away immediate-
ly. What this means is if you take the cap off the needle,
throw it in the trash immediately. You won’t be using
the cap because we don’t recap needles any longer.
Throwing it in the trash ensures you won’t be tempted
to recap the needle. Similarly, any paper trash generat-
ed from anything that you open should go into the
trash can immediately.
e After you inject and withdraw the needle from the mus-
cle, activate the safety device on the needle using a
hands-free method immediately.
® Place used needles or sharps in the sharps container as ' © Can Stock Photo/bluering
soon as you finish with them. Do not place the used sy-

ringe on your work area even for a moment. Put it in Figure 2. Bones of the Shoulder
the sharps container. (Yes, we are stressing this point!)

clavicle

humeral head

humerus

scapula

Have a Seat, Please

It’s critical for patients to be seated when you give injections.
Ideally, you should be seated also and we will discuss why be-
low. Ask patients to relax their arms. As we implied above, for
most adults, we administer the COVID-19 and most other IM
vaccines in the upper arm. This is the location of the deltoid
muscle. You will give the injection in the center of an upside-
down triangle. To give the vaccine, completely expose the pa-
tient’s upper arm, and feel for the bone that goes across the top
of the upper arm. This is the acromion process. Patients can
place their palms on their legs or dangle their arms at the sides.
Completely expose the upper arm and find your upside-down
triangle target area of the deltoid muscle. If administering more
than one vaccine in the same arm, separate the injection sites by
one inch so that any local reactions can be differentiated.®

Figure 3. Deltoid Injection Area
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Shoulder injury related to vaccine administration (SIRVA) is an
serious concern. 37 This occurs when immunizers inject vac-
cines into the subdeltoid bursa or within the joint space. SIRVA
causes shoulder pain and limited range of motion within 48
hours after IM vaccine administration.%!! Experts advise immu-
nizers to avoid administering vaccines in the top one-third of the
deltoid. Studies show that immunizers who sit and administer
vaccines to seated patients, using needles of the appropriate
length, reduce the risk of SIRVA.7:812

Let’s get more specific. The correct area to give an injection is in
the center of the triangle. You would inject one to two inches or
two to three finger widths below the lower edge of the acromi-
on process.>'* Gently stretch the skin around the injection site
with your non-dominant hand. This displaces the subcutaneous
tissue, aids needle entry and reduces pain. Insert the needle at a
900 angle, all the way to the hub. Depress the plunger at a rate
of 1 second for every 0.1 ml of fluid.'® Again, avoid injecting too
close to the top of the arm. Don’t use this site if a person is very
thin or the muscle is very small. In these cases, it’s better to in-

SIDEBAR: Choosing the Right Needle*3-14-17

ject into the anterolateral thigh, and the CDC has handouts that
explain how to do this.* The SIDEBAR describes considerations
when selecting needles size and length.

A final word before we discuss the actual injection process.
Please don’t say, “This will not hurt a bit!” People have different
thresholds for pain and it’s impossible to predict whether it will
hurt. Develop some language that you are comfortable with, and
use it. A good response if people ask if it will hurt is to say, “It
may hurt or sting a little but just for a minute or two.”

Prepare yourself before you give an injection by using personal
protective equipment, and using it correctly (see the SIDEBAR,
next page).* During the pandemic, we advise covering your nose
and your eyes, keeping your hands away from your face, and
washing your hands often. Practice good hygiene before and af-
ter immunizing each patient. Do not wear the same set of gloves
for more than one patient. Change gloves between patients and
wash your hands and sanitize (and let dry) before putting on a
new pair of gloves.*®

Immunizers will administer current COVID-19 vaccine from Pfizer and Moderna using needles that fall in the ranges of 22-25 gauge
and 1-1.5 inches in length. Remember, the higher the gauge, the finer the needle! The Pfizer COVID vaccine is currently approved
for ages 16 and older while the Moderna vaccination has approval for ages 18 and older. CDC vaccination recommendations on nee-
dle gauge and length are consistent with current Pfizer and Moderna recommendations. The table below summarizes CDC recom-
mendations on general needle gauges and lengths for IM injections based on age.

CDC Intramuscular Injection Guidelines on Needle Gauge and Length
Age Weight Length Injection Site Gauge
Neonates N/A 5/8 inch Vastus lateralis muscle
(</= 28 days) (anterolateral thigh)
Infants N/A 1inch Vastus lateralis muscle
(1-12 mo.) (anterolateral thigh)
Toddlers N/A 1-1.25 inches Vastuslateralis muscle
(1-2 years) (anterolateral thigh)
5/8'-1 inch Deltoid muscle (arm)
Children N/A 1-1.25 inches | Vastus lateralis muscle
(3-10 years) (anterolateral thigh)
5/8'-1 inch Deltoid muscle (arm) 22
a 1 .
(Clhlll-(irsesears) N/A >/8-Linch Deltoid muscle (arm)
Adults </=130 Ibs 1inch’
(>/=19 years) | 130-152 Ibs 1inch
Men: 152-260 Ibs 1-1.5 inches .
Deltoid muscle (arm)
Women: 152-200 lbs
Men: >/= 260lbs 1.5 inches
Women: >/=200 lbs

. If the skin is stretched tightly and subcutaneous tissues are not bunched
2 Some experts recommend a 5/8-inch needle for men and women weighing less than 60 kg, if used, skin must be stretched

tightly and subcutaneous tissues must not be bunched

Although we may be injecting 1 to 1.5-inch needles into patients’ deltoids now, our near future will consist of younger and frail pa-
tients. This may require use of shorter needles (i.e., 5/8 inch) and a different injection site—that being the vastus lateralis (a muscle

on the outer thigh).



PAUSE AND PONDER: As you read, what tips
will you incorporate into your own technique? How
can you make patients more comfortable?

Ready, Set, Go
Let’s go through the process twice and review first the general
procedure, then some specifics.
Here are the steps**:
® Open the alcohol wipe. Wipe the area where you plan
to give the injection
® Prepare the needle
e Hold (stretch) the skin around where you will give the
injection
e Insert the needle into the muscle at a 90° angle, all the
way to the hub
® Inject the vaccine at a rate of 0.1 mL per second.
® Remove the needle at the same 90° angle.

SIDEBAR: Needle Safety+!3

Now let’s quickly discuss how we can keep ourselves safe
while immunizing. The CDC estimates that 590,194 needlestick
injuries occur annually in all healthcare settings. Immunizing
exposes pharmacists to an increased risk of needlestick injury
and transmission of bloodborne disease, with the most dan-
gerous being hepatitis B, hepatitis C, and HIV. Therefore, if we
are to know the perfect technique to immunize we must also
know the perfect technique to keep ourselves safe.

Prevention is key to avoiding needlestick injury. Prevention

includes:

® NEVER recapping needles by hand (if you absolutely must
recap a syringe by hand, use a one-handed method and
scoop the cap onto the needle. That is, place cap on a flat
surface, remove your hand from the cap, insert the syringe
needle tip deep into cap, and press the tip of cap against an
inanimate object to secure it in place)

e disposing of used needles in sharps containers, and

e using needles with safety features, called “engineered inju-
ry protection”

o NEVER handing a syringe with an uncapped needle to
someone else

If a needlestick injury should occur, you must be equipped

with the knowledge of what to do next.

e Needlestick/cut: wash with soap and water

e Splashed on skin or in nose or mouth: flush with water
(soap if possible)

e Splashed in eyes: irrigate with clean water, saline, or sterile
irrigants

Be sure to report the incident to your supervisor and seek

medical treatment to discuss possible risk of exposure or need

for post-exposure treatment. Keeping ourselves safe is just as

important as keeping our patients safe.
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Now let’s review some nuances.*>14

e Glove your hands and open the alcohol wipe. Wipe the
area where you plan to give the injection. Wiping in a
circular motion from the center out sometimes increas-
es circulation and desensitizes the area. However,
there’s no need to scrub. Just wipe firmly and dispose
of the used alcohol wipe and its wrapper. Let the area
dry (approximately 30 seconds) and do not blow on or
touch the area until you give the injection.

e Prepare the needle. Hold the syringe with your domi-
nant hand and pull the cover off with your other hand.
Throw the cover in the trashcan immediately so you are
not tempted to recap. Place the syringe between your
thumb and first finger (like a dart). Let the barrel of the
syringe rest on your finger.

e Hold the skin around where you will give the injection.
With your free hand, which is also your nondominant
hand, gently press on the skin and pull it so that it’s
slightly tight. Experts recommend two different ways of
doing this. One is to make a “C” with your nondominant
hand and stretch the skin between your first finger and
your thumb. The second is to use the outer edge of
your hand below the pinkie finger and pull the patient’s
skin taut by pushing toward the outer edge of the arm
(toward your non-dominant hand).

e Insert the needle into the muscle firmly and quickly.
Hold the syringe barrel tightly and pierce the needle
through the skin and into the muscle at a 90° angle.

® Inject the vaccine. Push down on the plunger and inject
the medicine using your index finger (or thumb). Push
firmly and steadily at a rate of about 0.1 mL per second.
Note that the Pfizer COVID-19 vaccine is only 0.3 mL, so
you can inject it in about three seconds. The Moderna
COVID-19 vaccine is a 0.5 mL volume, so it will take five
seconds to inject.

e Remove the needle. Once you have injected the vac-
cine, remove the needle at exactly the same angle as
you used for it to go in — that is, 90°. Activate the safety
device and dispose of the entire syringe in your sharps
container. You can place gauze over the area where you
give the injection or cover the injection site with a
Band-Aid (do not massage the area—it may cause the
vaccine to leak out).
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Refining Technique

Now we’ve reviewed the step-by-step process for giving an IM
vaccine. Let’s talk about a few points that will refine your tech-
nique and make you a real pro.

As we prepare to vaccinate an entire nation, pharmacists and
technicians will be working side-by-side with people from many
different healthcare disciplines. In fact, we may be working with
people who are not healthcare providers but have simply been
trained to administer immunizations. From our experience, we
have learned that conflict sometimes arises because healthcare
practitioners trained in different disciplines have different ways
of doing things. Our intent is to follow the most recent expert
advice and use best practices. For that reason, we want to point
out a few things that are either so new that others may not be
aware of them or different from what you may see or hear at
immunization clinics.

First, some helpful observers may tell you that you need to aspi-
rate before you inject. For many years, many healthcare profes-
sionals were trained to aspirate—meaning after the needle is in
the muscle, the immunizer will pull back on the plunger and see
if they draw up any blood. This is an outdated practice.'* The
Centers for Disease Control and Prevention indicates that aspira-
tion is unnecessary and unwarranted when administering vac-
cines. They indicate, “Aspiration before injection of vaccines or
toxoids (i.e., pulling back on the syringe plunger after needle in-
sertion but before injection) is not necessary because no large
blood vessels are present at the recommended injection sites,
and a process that includes aspiration might be more painful for
infants.”#'° Should another provider approach you and criticize
your technique, telling you that you need to aspirate, feel free to
educate them about the proper way to give a vaccine!

Second, while you are going through the immunization steps,
you can help patients relax and build some confidence if you talk
with them. A little chitchat will help patients feel comfortable.
We probably don’t need to say this but we will: Stick with safe
topics. Some good questions are things like, “Do you have a
pet?” or “It’s really cold today, isn’t it?” Remember that it’s best
to use open-ended questions once you get the conversation
started, with open-ended questions being those that cannot be
answered with a yes or a no. For example, if the patient re-
sponds affirmatively to your question about pets, keep the ball
rolling by saying “What kind of pet do you have?” If you’re talk-
ing about the weather, you can ask the patient what his or her
favorite season is, or what they like about rainy days. Asking,
“What’s for dinner tonight?” is also of great conversation start-
er. It will also give you some ideas for your own supper!

Next, let’s talk about skin that is not clear or is discolored. Ideal-
ly, we would want to inject into an area of the skin that is clear.
You should never inject into broken skin, moles, or rashy areas.
While you can inject into tattooed skin, we advise against it. The
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reason for this is the same as the reason that we inject into the
clear areas of the skin: we want to be able to see a local reaction
if it develops.*

Finishing Up

Finally, we are ready to finish the process. Once you’ve adminis-
tered the vaccine, you'll need to direct patients about their next
steps. With the current COVID-19 vaccines, patients need to stay
at the immunization site for 15 minutes for observation or as di-
rected by your site’s specific policy.?° This may change as we ad-
minister significantly larger numbers of vaccinations. Older
pharmacists were trained to provide a vaccine fact sheet to ev-
ery patient they immunize. That practice seems to be site-specif-
ic at this point, so if your site requires a vaccine fact sheet be
given to patients, do that.

Review your documentation, and make sure that you have com-
pleted it entirely. This is critical for the COVID-19 vaccines be-
cause at some point, patients may need to prove that they were
vaccinated to engage in certain activities. Take a few minutes to
ensure that you have completed the documentation and submit-
ted it appropriately.?°

A last PRO TIP is to take a minute to look at your station. Ensure
that you have enough supplies to continue immunizing patients.
Do not overfill your sharps containers. Know where the “FULL”
line is. When they are close to full ask for or retrieve an empty
container as a backup. Sanitize the area as directed by your site
in preparation for the next patient.

CONCLUSION

Even the most proficient immunizer sometimes faces dilemmas
in the immunization clinic. A final PRO TIP is indispensable: If at
any time you encounter a problem and you are unsure or un-
comfortable, find a more experienced immunizer and ask for
help. We see all kinds of issues when we immunize—people who
experience vasovagal syndrome (faint at the sight or thought of
needles), people who are very thin or obese, people who have
latex allergies and need to know if the vial’s stopper contains la-
tex (neither the Pfizer or Moderna vaccine vials do). Finding
someone with more expertise or simply collaborating with oth-
ers to plan an approach is smart. It is important to do your best
to ensure the patient receives the vaccine; if you turn a patient
away, he or she may not return.
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