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This chapter reviews protocol of vaccine administration, patient care before and after vaccination, 
and how to prepare and inject an immunization safely.  
 
Rights of Medication Administration 
 
The foundation of medication administration is application of the “Rights of Medication 
Administration.” These rights should be applied to each encounter when vaccines are administered. 
These rights include the:  

• Right patient 
• Right vaccine and diluent  
• Right time 
• Right dosage 
• Right route—including the correct needle gauge and length and technique 
• Right site 
• Right documentation 

 
Patient Care Before Administering Vaccine 
 
All patients should be screened for contraindications and precautions prior to administering any 
vaccine, even if the patient has previously received that vaccine. The patient’s status may change 
from one visit to the next or recommendations regarding contraindications and precautions may 
have changed. Staff should be knowledgeable of all possible contraindications and precautions to 
vaccination and only valid contraindications should be followed.  
 
Healthcare professionals need to be ready to provide parents with timely and transparent 
information about vaccine benefits and risks. Research shows that a provider’s recommendation for 
vaccination is a powerful motivator.  
 
Federal law requires that VISs be handed out whenever vaccinations routinely recommended for 
children are administered, but CDC encourages the use of all VISs, whether the vaccine is covered 
by the law or not. The VIS should be given every time a dose of vaccine is administered, even if 
the patient has received the vaccine and a VIS in the past. VISs can be provided at the same time 
as the screening questionnaire, while the patient is waiting to be seen. They include information 
that may help the patient or parent respond to the screening questions. In addition to traditional 
paper copies, VISs are increasingly available in electronic formats that can read on smart phones 
and other devices.  
 
A best practice strategy is to allow time for questions and discussion of after-care instruction with 
patients or parents/guardians before the vaccines are administered. This allows the parent to 
comfort the child immediately after the injection. After-care instructions should include information 
and strategies for dealing with side effects such as injection site pain, fever, fussiness, and for 
determining when medical attention should be sought. An age appropriate dose of a non-aspirin 
containing pain reliever may be considered to decrease discomfort and fever after vaccination.  
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Staff Training and Education 
 
Before administering vaccines, all personnel who administer vaccines should: 

• Receive competency-based training 
 

• Validate knowledge and skills 
 
Integrate new training into: 

• New staff orientation 
• Annual education requirements 
• When vaccine administration recommendations are updated 
• When new vaccines are added to the inventory 

 
Patient Care Before Administering Vaccines 
 

• Obtain complete immunization history at every healthcare visit 
• Accept only written, dated records (exceptions: influenza and PPSV23 self-report) 
• Use recommended schedule to determine vaccines needed based on age, medical condition 

and risk factors 
• Screen for contraindications and precautions prior to administering any vaccine 
• Discuss vaccine benefits and risks and vaccine-preventable disease risks using VISs and other 

reliable resources 
• Provide after-care instructions 

 
Patient Care During Vaccination Administration 
 
Simple strategies that can be used by both parent and providers to make vaccines easier: 

• Displaying a positive attitude though facial expressions, body language and comments 
• Using a soft and calm tone of voice 
• Making eye contact, even with small children 
• Explaining why vaccines are needed (“this medicine will protect you from getting sick” or 

“this shot is a shield to protect your body against infection”) 
• Being honest and explaining what to expect  

 
When determining patient positioning and restraint, consider the patient’s comfort, safety, age, 
activity level, an the site of administration. Parent participation has been sown to increase the 
child’s comfort. When vaccines are being administered to infants and small children, the 
parent/guardian should be encouraged to hold the child during administration. The 
parent/guardian should be instruction on how to help the child stay still so the vaccine can be 
administered safely. If the parent is unconformable, another person may assist or the patient may 
be positioned safely.  
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While definitive guidelines for positioning patients during vaccinations have not been established, 
some recommendations have been suggested. Research supports the belief that children are less 
fearful and experience less pain when receiving an injection if they are sitting up rather than lying 
down. The exact  mechanism behind this phenomenon is unknown; it may be that the child’s 
anxiety level is reduced, which in turn reduces the child’s perception of pain. Parents should be 
instructed to hold infants and children in a position confortable for the child and parent, in which 
one or more limbs are exposed for injections. All providers who administer vaccines to older 
children, adolescents, and adults should be aware of the potential for syncope (fainting) after 
vaccination and the related risk of injury caused by falls.  
 
 
 
Procedural Pain Management 
 
Concern and anxiety about injections are common for all ages. Fear of injections and needlestick 
pain are often cited as reasons why children and adults, including health-care personnel, refuge 
vaccines. Immunizations are the most common osurze of iatrogenic pain and are administered 
repeatedly to children throughout infancy, childhood and adolescence. If not addressed, this pain 
can have long term effects such as pre-procedural anxiety, fear of needles and avoidance of 
healthcare behaviors through the lifetime. It has been estimated that up to %25 of adults have a 
fear of needles, with most fears developing in childhood. Decreasing pain associated with 
immunizations during childhood may help to prevent this distress and future healthcare avoidance 
behaviors.  
 
Evidence based strategies to ease the pain associated with the injection process 
include: 
Breastfeeding 
Breastfeeding has been demonstrated as a soothing measure for infants up to 12 months of age 
receiving injections. Several aspects of breastfeeding are thought to decrease pain, including 
holding the child, skin-to-skin contact, sweet-tasting milk and the act of suckling. Potential adverse 
events such as gagging or spitting up were not reported. Breastfeeding should occur before, during 
and after the administration of vaccines. Bottle feeding with breast milk or formula should not be 
considered a substitute for breastfeeding for pain management.  
Sweet Tasting Solutions 
Several studies have demonstrated a reduction in crying after injections when young children (12 
months or younger) ingest a small amount (a few drops to a half teaspoon) of a sugary solution 
prior to administration of the vaccine. Parents should be counseled that sweet tasting liquids should 
only be used for the management of pain associated with a procedure such as an injection.  
 
Injection Technique & Order of Injections 
 
Aspiration prior to injection and slowly injecting medication are practices that have not been 
evaluated scientifically. Aspiration was originally recommended for safety reasons and injecting 
medication slowly was thought to decrease pain from sudden distension of muscle tissue.  
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A 2007 study from Canada compared infants’ pain response using slow injection, aspiration, and 
slow withdrawal with another group using rapid injection, no aspiration, and rapid withdrawal. 
Based on behavioral and visual pain scales, the group that received the vaccine rapidly without 
aspiration experienced less pain. No adverse events were reported with either injection technique.  
 
Some vaccines cause painful or stinging sensation when injecting the vaccine; example include 
MMR and HPV vaccines. Injecting the most painful vaccine last when multiple injections are being 
administered can decrease the pain associated with the injections.  
 
Tactile Stimulation such as rubbing or stroking the skin near the injection site prior to and during 
the injection process with moderate intensity may decrease pain in older children (4 years or older) 
and adults. The mechanism for this is thought to be that the sensation of touch competes with the 
feeling of pain from the injection, and thereby results in less pain.  
 
Psychological interventions such as distraction in children have been demonstrated to be effective 
at reducing stress and the perception of pain during the injection process. Distraction can be 
achieved through a variety of techniques such as playing with music, books, pretending to blow 
away pain and deep breathing.  
 
Topical analgesia may be applied to decrease pain at the injection site. These products should 
be used only for the ages recommended and as directed by the product manufacturer. Parents 
should be educated in the appropriate use of topical analgesics including the exact site(s) the 
medication should be applied. These analgesics often need to be applied at least 20 minutes 
before vaccine administration to be effective.  
 
Some providers suggest that having two individuals simultaneously administer vaccines (dual 
administrators) at separate sites will decrease anxiety from anticipation of the next injection(s), 
while other believe this technique actually increases anxiety by making the child feel overpowered 
and vulnerable. At this time there is insufficient evidence to make a recommendation either for or 
against this technique.  
 
A 2012 study found that physical intervention including swaddling, holding the infant in a 
side/stomach position, shushing, swinging gently, and sucking provided decreased pain scores on 
a validated pain scale and decreased crying time for infants 2 and 4 months of age immediately 
following routine vaccinations.  
 
Infection Control 
 

• Hand hygiene should be performed: before vaccine preparation, between patients, and any 
time hands become soiled 

• Gloves are not required when administering vaccines unless the person administering the 
vaccine is likely to come into contact with potentially infectious body fluids or has open 
lesions on hands 
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• If gloves are worn, they should be changed and hand hygiene performed between patients 
• Equipment disposal: place used syringes and needles in a puncture resistant biohazard 

container and dispose of empty or expired vaccine vials as medical waste 
 
Vaccine Preparation 
 
Proper vaccine handling and preparation is critical in maintaining the integrity of the vaccine.  
 
Multidose vials to be used for more than one patient should not be kept or accessed in the 
immediate patient treatment area. This is to prevent inadvertent contamination of the vial through 
direct or indirect contact with potentially contaminated surfaces or equipment that could then lead 
to infections in subsequent patients. If a multidose vial enters the immediate patient treatment area, 
it should be discarded after use.  
 
A separate needle and syringe should be used for each injection. A parental vaccine may be 
delivered in either a 1-mL syringe as long as the prescribed dosage is delivered. OSHA requires 
that safety-engineered injection devises be used for injectable vaccination in all clinical settings to 
reduce risk of injury and disease transmission.  
 
Never administer medications from the same syringe to more than one patient, even if the needle is 
changed.  
 
Vaccine must reach the desired tissue site for optimal immune response to occur. Use of longer 
needles has been associated with less redness or swelling than occurs with shorter needles because 
of the injection into deeper muscle mass. Therefore, needle selections should be based on the 
prescribed route.  
 
Each vaccine and diluent vial should be carefully inspected for damage or contamination prior to 
use. The expiration date printed on the vial or box should be check. Vaccine can be used through 
the last day of the month indicated by the expiration date unless otherwise stated on the package 
labeling.  
 
Regardless of expiration date, vaccine and diluent should only be used as long as they are normal 
in appearance and have been stored and handled properly. Expired vaccine or diluent should 
never be used.  
 
Reconstitute vaccines just before using. Inject all the diluent into the vaccine vial and agitate the 
vial to ensure thorough mixing. Use all of the diluent supplied for a single dose and then draw up 
all the vaccine after it is thoroughly reconstituted. Changing the needle between drawing vaccine 
from the vial and administering the vaccine is not necessary unless the needle is contaminated or 
damaged.  
 
Some vaccines should be used within a cetin time frame after the first time a needle in inserted into 
a multi-dose vial. For other vaccines, this time frame is based on the date/time the vaccine was 
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reconstituted. This time frame is called the Beyond Use Date or BUD. The BUD is the date or time 
after which the vaccine should not be used. It may not be the same as the expiration date printed 
on the vial by the manufacturer.  
 
Prepare vaccine just prior to administration. Agitate the vial to mix the vaccine thoroughly and 
obtain a uniform suspension prior to withdrawing each dose. Whenever solution and container 
permit, inspect the vaccine visually for discoloration, precipitation, or if it cannot be re-suspended 
prior to administration.  
 
Vaccines should never be transferred from one syringe to another. Partial doses from separate 
vials should not be combined to obtain a full dose. Both of these practices increase the risk of 
contamination. Instilling air into a multidose vial prior to withdrawing a vaccine dose may not be 
necessary. It could cause a “spritz” of vaccine to be lost the next time the vial is entered, which 
through time can decrease the amount of vaccine in the vial and lead to the loss of a dose.  
 
Vaccine Preparation 
 
Filling the syringe: 

• Remove the vial dust cover and withdraw the vaccine according to standard medication 
preparation guidelines just prior to vaccination 

• Single-dose vials should only be used for a single dose 
• Once a dose is drawn up, it should be used within the manufacturer specified time or 

discarded at the end of the workday 
• Once a manufacturer-filled syringe is activated it should be used or discarded at the end of 

the workday 
 
Vaccine Preparation “Nevers” 
 

• Never combine vaccines into a single syringe except when specifically approved by the FDA 
and packaged for that specific reason 

• Never transfer vaccine from one syringe to another 
• Never draw partial doses of vaccine from separate vials to obtain a full dose 

 
Route and Site 
There are 5 routes used to administer vaccines. Deviation from the recommended route may 
reduce vaccine efficacy or increase local adverse reactions.  

1. Oral Route 
• Administer oral vaccines, in general, prior to administering injections or performing other 

procedures that might cause discomfort 
• Administer liquid slowly down one side of the inside of the cheek toward the back of the 

infant’s mouth 
• Take care not to go far enough back to initiate the gag reflex 
• Never administer or spray vaccine directly into the throat 
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• Do not readminister a dose of rotavirus vaccine if the infant regurgitates, spits out or vomits 

during or after administration 
2. Intranasal (NAS) Route  
• Use the special sprayer provided 
• Seat the patient with head tilted back with a provider hand supporting the back of the 

patient’s head 
• Instruct the patient to breathe normally 
• Insert the tip of the sprayer and spray half the dose in one nostril then remove the dose 

divider clip and administer the other half-dose in the other nostril 
• Health-care personnel who are immunosuppressed and require protective isolation should 

not administer LAIV 
3. Subcutaneous Route  
• Site: thigh for infants younger than 12 months of age and upper outer triceps of arm for 

children older than 12 months and adults 
• Needle gauge and length: 23-25 gauge needle, 5/8-inch 
• Technique: follow standard medication administration guidelines for site 

assessment/selection and site preparation; pinch up tissue at site; insert needle at 45° angle 
and inject; withdraw needle and apply light pressure to injection site for several seconds 
with gauze pad 

4. Intramuscular Route (IM)  
Intramuscular Rout Infants < 12 months 
• Site: vastus lateralis muscle (anterolateral thigh) 
• Needle gauge and length: 22-25 gauge; neonates and preterm infants: 5/8-inch 
• 5/8 inch needle is adequate only if the skin is stretched flat between thumb and forefinger 
• 1 month and older: 1 inch 
Intramuscular Route Toddlers 1 year through 2 years 
• Site: Vastus lateralis muscle (anterolateral thigh) is preferred 
• Site: Deltoid muscle (upper arm) may be used if the muscle mass is adequate 
• Needle gauge and length:22-25 gauge  
• 5/8 to 1-inch 
• 5/8-inch needle is adequate only for the deltoid muscle and only if the skin is stretched flat 

between thumb and forefinger 
Intramuscular Route Children/Adolescents 3-18 years 
• Site: deltoid muscle (upper arm) is preferred, and vastus lateralis muscle (anterolateral 

thigh) may be used 
• Needle gauge and length: 22-25 gauge; 5/8 to 1 inch. The 5/8 needle is adequate only for 

the deltoid muscle and only if the skin is stretched flat between thumb and forefinger.  
• Most children in this age range require a 5/8 or 1-inch needle 
• In general, older children and adolescents require a 1-inch needle 
Intramuscular route adults 19 years or older 
• Site: deltoid muscle (upper arm) is preferred; vastus lateralis muscle (anterolateral thigh) 

may be used 
• Needle gauge: 23-25 gauge 
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5. Intradermal route 
• Site: deltoid region of the upper arm 
• Needle gauge and length: manufacturer prefilled microinjection syringe is use to administer 

a 0.1 mL dose into the dermal layer of the skin; the syringe contains a 30-gauge, 1.5 mL 
mironeedle 

• Technique: hold the syringe between the thumb and the middle finger; using a short and 
quick motion, insert the needle perpendicular to the skin; push on the plunger with the index 
finger without apirating; after the vaccine is delivered, remove the syringe; push firmly on 
the plunger until the needle shield is activated.  

 
Needle Gauge 
22-25 guage needle 
 
Needle Length 
The needle should be long enough to reach the muscle mass and prevent vaccine from seeping into 
subcuntaneous tissue, but not so long as to involve underlying nerves, blood vessels, or bone. The 
health-care provider should be familiar with the anatomy of the area into which the vaccine will be 
injected.  
 
Age-Based Recommendations 
Decisions on needle size and site of injection must be made fro each person on the basis of the size 
of the muscle, the thickness of adipose tissue at the injection site, the volume of the material to be 
administered, and the injection technique.  
 
For the majority of infants, the anterolateral aspect of the thigh is the recommended site for 
injection because it provides a large muscle mass. The muscles of the buttock are not used for 
administration of vaccines in infants and children because of concern about potential injury to the 
sciatic nerve, which is well documented after injection of antimicrobial agents into the buttock. If the 
gluteal muscle must be used, care should be taken to define the anatomic landmarks. If the gluteal 
muscle is chosen, injection should be administered lateral and superior to a line between the 
posterior superior iliac spine and the greater trochanter or in the ventrogluteal site, the center of a 
triangle bounded by the anterior superior iliac spine, the tubercle of the iliac crest, and the upper 
border of the greater trochanter.  
 
Injection technique is the most important parameter to ensure efficient intramuscular vaccine 
delivery. If the subcuntaneous and muscle tissue are bunched to minimize the chance of striking 
bone, a 1-inch needle is required to ensure intramuscular administration to infants aged 1 month 
and older. For the majority of infants, a 1-inch, 22-25 gauge needle is sufficient to penetrate 
muscle in an infant’s thigh. For neonates, less then 28 days of life, and preterm infants, a 5/8 inch 
needle usually is adequate if the skin is stretched flat between thumb and forefinger and the needle 
inserted at a 90-degree angle to the skin.  
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For toddlers, the vastus lateralis muscle in the anterolateral thigh is preferred. The needle should 
be at least 1-inch long. The deltoid muscle can be used if the muscle mass is adequate. A 5/8-inch 
needle is adequate only  
 
for the deltoid muscle and only if the skin is stretched flat between forefinger and the needle 
inserted at a 90° angle to the skin.  
 
For children/adolescents (3-18 years), the deltoid muscle is preferred. The needle size for 
deltoid injections can range from 22-25 gauge and from 5/8-1 inch, depending on technique. Most 
young children in this age range require a 5/8-1 inch needle. In general, older children and 
adolescents require a 1-inch needle. One study found that obese adolescents require a 1 ½ -inch 
needle in order to reach the muscle tissue. If there is any doubt, knowledge of body mass may be 
helpful in estimating the appropriate needle length. The vastus lateralis muscle in the anterolateral 
thigh is an alternative site if the deltoid sites cannot be used. A 1-1 ¼ inch needle will be sufficient 
to reach muscle tissue in most older children and adolescents.  
 
For adults (19+ years): for men and women weighing less than 130 lbs, a 5/8 to 1-inch needle 
is sufficient to ensure intramuscular injection into the deltoid muscle if a 90° angle is used and the 
tissue is not bunched. For men and women who weigh 130-152 lbs, a 1-inch needle is sufficient. 
For women who weigh 152-200 lbs, a 1-1 ½ inch needle is recommended.  
 
Technique 
To avoid injection into subcutaneous tissue, spread the skin of the selected vaccine administration 
site taut between the thumb and forefinger, isolating the muscle. Another technique, acceptable 
mostly for pediatric and geriatric patients, is to grasp the tissue and “bunch up” the muscle.  
 
Insert the needle fully into the muscle at 90° angle and inject the vaccine into the tissue. Withdraw 
the needle and apply light pressure to the injection site for several seconds with a gauze pad.  
 
Multiple Vaccinations 

• Administer each vaccine at a different anatomic site 
• Use anterolateral thigh for infants and young children 
• Use deltoid for older children and adults if muscle mass is adequate  
• Separate injections by at least 1 inch, or more if possible 
• Use a separate limb for most reactive vaccines (e.g., tetanus toxoid-containing PCV13) if 

possible 
• Use combination vaccines when appropriate to reduce the number of injections 
• If a vaccine and an immune globulin preparation are administered simultaneously (e.g., 

Td/Tdap and Tetanus immune globulin (TIG) or hepatitis B vaccine and hepatitis B immune 
globulin (HBIG)—separate anatomic sites should be used.  
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Vaccinating Persons with Blood Disorders 

• Individuals with bleeding disorder or receiving anticoagulant therapy may develop 
hematomas in IM injection sites 

• Administer vaccines by recommended IM route if physician familiar with patient’s bleeding 
risk determines vaccine can be safely administered.  

• Prior to vaccination, instruct about risk of hematoma 
• Schedule shortly after antihemophelia or similar therapy 
• Use 23-gauge or finer needle and apply firm pressure to injection site for at lest 2 minutes 

after injection 
• Do not rub or massage injection site 

 
Nonstandard Administration 

• CDC discourages deviation from recommended route, site, dosage, or number of vaccine 
doses 

• Revaccination is recommended if: 
• Hepatitis B vaccine is administered by any route other than IM or in any site of an adult 

other than deltoid or anterolateral thigh 
• Rabies vaccine is administered in gluteal site 
• HPV vaccine is administered by any route other than IM 
• Less than the standard dose is administered unless serologic testing indicates an adequate 

response 
• If a partial dose of a parenteral vaccine is administered because the syringe or needle 

leaks or the patient jerks away 
 
Managing Vaccine Reactions 
Staff should be familiar with the signs and symptoms of anaphylaxis because they usually begin 
within minutes of vaccination. These signs and symptoms can include, but are not limited to: 
flushing, facial edema, urticaria, itching, swelling of the mouth or throat, wheezing, and difficulty 
breathing. Each staff member should know their role in the vent of an emergency and all 
vaccination providers should be certified in cardiopulmonary resuscitation (CPR). Epinephrine and 
equipment for maintaining an airway should be available for immediate use. After the patient is 
stabilized, arrangements should be made for immediate transfer to an emergency facility for 
additional evaluation and treatment.  
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Chapter 6 Vocabulary and Key Ideas Defined 

 
Clinicians should: 

1. Make sure the person who is being vaccinated is always seated or lying down 
2. Be aware of symptoms that precede fainting (weakness, dizziness, pallor) 
3. Provide supportive care and take appropriate measures to prevent injuries if such symptoms 

occur.  
 
Procedural Pain Management 
Evidence-based strategies to relieve pain include: 

• Breastfeeding 
• Sweet tasting solutions 
• Injection technique (aspiration may increase pain) 
• Order of injections (most painful injection will be last) 
• Tactile stimulation 
• Distraction 
• Topical anesthetic 

 
Documentation 
Healthcare providers who administer vaccines covered by the National Childhood Vaccine Injury 
Act are required to ensure that the permanent medical record of the recipient indicates: 

• Date of administration 
• Vaccine manufacturer 
• Vaccine lot number 
• Name and title of the person who administered the vaccine and the address of the facility 

where the permanent record will reside 
• Vaccine information statement (VIS) with the date printed and the date given to the patient 

 
Strategies to Prevent Errors 
Common vaccine administration errors include: 

• Doses administered too early (before the minimum age or intervals are met) 
• Wrong vaccine (e.g., Tdap instead of DTaP) 
• Wrong route 
• Vaccine administered outside the approved age range 
• Expired vaccine or diluent administered 
• Vaccine which was not stored properly administered 
• Vaccine administered to a patient with a contraindication for that vaccine 
• Wrong diluent used to reconstitute the vaccine or only the diluent was administered 

Strategies to prevent errors: 
• Adhere to “Rights of Medication Administration” 
• Provide ongoing staff training and education 
• Involve staff in selection of products to be used 
• Use standardized ACIP vaccine abbreviations 
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• Keep current reference materials available for staff 
• Rotate vaccines so those with shortest expiration dates are in front and check frequently to 

remove any expired vaccines 
• Do not store sound-alike and look-a-like vaccines next to each other 
• Color code and label vaccines with type, age, and gender, if applicable 
• Store pediatric and adult vaccines on separate shelves 
• Administer only vaccines that you have prepared 
• Triple check your work before administering a vaccine 
• Avoid interruptions when selecting and preparing vaccines 
• Consider using standing orders 
• Counsel parents and patients about vaccines to be administered and about importance of 

maintaining personal immunization records 
• Establish an environment that values reporting and investigating errors as part of risk 

management and quality improvement 
• Promote a “just culture” where staff is willing to report errors trusting that the situation and 

those involved will be treated fairly 
• Error reporting should provide opportunities to discover how errors occur and to share ideas 

to prevent or reduce those errors without fear or punishment and ridicule 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Modified and abstracted from: http://www.cdc.gov/vaccines/pubs/pinkbook/index.html 


