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ABSTRACT
Background: Immunization is regarded as one of

the most significant medical achievements of all time.
Recently, increasing attention has been paid to the pain
resulting from routine childhood immunizations.

Objective: This narrative review summarizes existing
knowledge about: (1) the epidemiology of childhood
immunization pain; (2) the pain experience of children
undergoing immunization; (3) current analgesic prac­
tices; (4) barriers to practicing pain management in
children; and (5) recommendations for improvements
in pain management during immunization.

Methods: We conducted a search of MEDLINE,
PsycINFO, EMBASE, CINAHL, and the Cochrane
Central Register of Controlled Trials for primary re­
search and review articles published from inception of
the databases through October 2008. Key search terms
included immunization, pain, child/infant, vaccine,
and intervention. Additional studies were identified
through searches of the reference lists in the retrieved
articles. No language restrictions were imposed re­
garding the type of article (eg, full article, abstract) or
language.

Results: Vaccine injections are the most common
iatrogenic procedure performed in childhood and a
major source of distress for children (of all ages), their
parents, and the participating health care professionals,

S152

as well as a direct cause of vaccine nonadherence. In
addition, lack of adequate pain management during
immunization exposes children to unnecessary suffer­
ing and the potential for long-term consequences, such
as fear of needles. Numerous pain management strate­
gies are available to reduce vaccine injection pain,
including: (1) physical interventions and injection tech­
niques; (2) psychological interventions; and (3) phar­
macologic and combined interventions. However,
adoption of pain-relieving techniques into clinical prac­
tice has been suboptimal. The underutilization of pain
management strategies can be attributed to a lack of
knowledge about pain and effective pain prevention
strategies, and the persistence of attitudes about pain
that interfere with optimal clinical practices. Current
analgesic practices could be improved substantially if
all stakeholders involved in immunization (eg, policy
makers, practitioners, consumers) participate in efforts
to reduce pain. Treating pain during childhood immu­
nization has the potential to reduce distress during the
procedure and greatly improve satisfaction with the
immunization experience through more positive expe-
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riences for children and their families. Other potential
benefits include improved adherence to immunization
schedules and reduced sequelae of untreated pain.

Conclusion: Immunization is a global health priori­
ty. Medical care can be improved if pain management
becomes a routine aspect of the delivery of vaccine
injections. (Clin Ther. 2009;31 [Suppl B]:S152-S167)
© 2009 Excerpta Medica Inc.

Key words: immunization, pain, infant/child, pain
management.

INTRODUCTION
Vaccines are regarded as one of medicine's greatest
achievements. Since the implementation of immuniza­
tion programs worldwide, there has been a substantial
reduction in both morbidity and mortality caused by
infectious diseases. 1Most vaccines, however, require a
needle puncture, or "shot." Although it is widely rec­
ognized that vaccine inj ections are distressing for
children, their families, and the participating health
care professionals, little attention has been given to
minimizing the pain associated with these procedures.2,3

Medical societies are taking initiative to address
pain in childhood.4- 6 Relief of pain and suffering has
been identified as an important quality of pediatric medi­
cal care. 7Recently, the Brighton Collaboration (http://
brightoncollaboration.org), a global vaccine safety ef­
fort founded in 1999, acknowledged pain as an ad­
verse event of immunization, and is developing a
standardized definition of vaccine injection pain in­
tended for safety monitoring of immunizations world­
wide. Efforts aimed at disseminating and implement­
ing effective pain management strategies are therefore
both timely and highly relevant. This article is a nar­
rative review of the existing knowledge about, and the
rationale for, pain reduction during immunization,
including: (1) the epidemiology of childhood immuni­
zation pain; (2) the pain experience of children under­
going immunization; (3) current analgesic practices;
(4) barriers to practicing pain management in chil­
dren; and (5) recommendations for improvements in
pain management during immunization.

We conducted a search of MEDLINE, PsycINFO,
EMBASE, CINAHL, and the Cochrane Central Regis­
ter of Controlled Trials for primary research and re­
view articles published from inception of the data­
bases through October 2008. Key search terms included
immunization, pain, child/infant, vaccine, and interven-
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tion. Additional studies were identified through search­
es of the reference lists in the retrieved articles. No re­
strictions were imposed regarding the type of article
(eg, full article, abstract) or language.

EPIDEMIOLOGY OF CHILDHOOD
IMMUNIZATION PAIN
Routine immunizations are the most frequent painful
medical procedures during childhood.8 The World Health
Organization estimates that 12 billion injections are
given annually, and that ~5% are childhood vaccina­
tions. 9

,10 The number and types of vaccines adminis­
tered depend on the geographic region, with each area
developing its own vaccination schedule according to
the regional disease epidemiology, the economic im­
pact on the region, and health policy priorities.

Within Canada, the national vaccine schedule cur­
rently recommends immunization against 17 specific
infectious diseases. According to the schedule, chil­
dren will receive up to 20 separate vaccine injections
by the time they reach school age (4-6 years). If they
have underlying medical conditions, they will receive
considerably more injections. ll In the United States,
the immunization schedule recommends that children
receive up to 5 shots during a single office visit. 12 An
even greater number of injections can be anticipated
with the development of new vaccines to counter
other emerging or reemerging infectious diseases. 13 ,14

The continuing addition of new vaccines to national
immunization programs has led to satirical descriptions
of children as "targets for pain" or "pin cushions." 15
The availability of combination vaccines has reduced
the number of needle punctures by two thirds. 16 In
addition, innovative noninvasive technology is being
investigated to avoid injection pain by using mucosal
and topical routes of vaccine administration. Howev­
er, such noninvasive technology is not expected to re­
place needles anytime soon,15 and needles will con­
tinue to be the primary method of vaccine delivery
and the "negative symbol" of routine childhood im­
munization for many years to come.

Guiding Principles for Pain Relief
During Immunization

The importance of pain avoidance in the delivery
of health care is recognized in the medical principle to
"first do no harm." Pain relief is considered a basic
human right,17 and reducing iatrogenic pain in chil­
dren is a priority identified by health care agencies,
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researchers, and parents.4-6,18,19 The concept of atrau­
matic care, defined as the provision of therapeutic
care in a way that minimizes physical and emotional
distress to children and families,20 has been promoted
as a framework for performing needle punctures in
children.

Children are typically not involved in decision mak­
ing about prophylactic interventions such as immuni­
zations.21 Prerequisite conditions that ensure protection
of the child's rights have been proposed by bioethicists
and include: (1) use of the least invasive treatment op­
tion; (2) minimal negative impact on health; and (3) the
ability to provide informed consent (as appropriate).21

The cumulative effect of pain that is inflicted by
vaccinations needs to be addressed. Teenagers are in­
creasingly being selected for additional immunizations
to prevent sexually transmitted diseases (eg, human
papilloma virus) or to boost waning immunity. 13 Pain
is a prominent feature of the vaccination experience of
teenagers,22 and public health providers need to de­
vote attention to it. Any aversion to needle sticks is
likely to compound doubts about the value of new
vaccines and willingness to submit to them.

THE PAIN EXPERIENCE OF CHILDREN
UNDERGOING IMMUNIZATION
The International Association for the Study of Pain
defines pain as "an unpleasant sensory and emotional
experience associated with actual or potential tissue
damage, or described in terms of such damage. Fur­
thermore, pain is always subjective. Each individual
learns the application of the word through experi­
ences related to injury in early life."23 This definition
of pain highlights the individuality of pain and impor­
tance of life experiences, especially those in early life,
in shaping the pain response. 24 The inability to ver­
bally communicate pain, as occurs in young infants,
does not negate its presence. At the time of birth, the
basic nociceptive connections are already formed.
However, immaturity of the pain system, which in­
cludes the presence of larger receptive fields and lack
of inhibitory controls of pain, may lead infants to
have greater responses from the same sensory input
compared with adults. 25

Immunizations make up the majority of a healthy
child's early life experiences with iatrogenic (medical)
pain, and therefore have the potential to playa signifi­
cant role in shaping the child's pain during similar
events in the future. It has been reported that chil-
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dren's perceptions of immunization pain differ from
those of adults; they perceive immunizations as more
painful,26,27 For children, any procedure involving a
needle puncture is viewed as one of the most frighten­
ing and painful health-related events. 20,28-30 In an ar­
ticle titled "The needle is like an animal: How children
view injections,"3! Lewis presented a child's account of
injections:

"When the doctors give the shots
They don't know how it feels.
They say it's not gonna hurt
Only because it doesn't hurt them."
Furthermore, the question most frequently asked

by children when entering the doctor's office is: "Am
I going to get a shot?"8,32 Children are clearly con­
cerned about needle pain.

Vaccine injections cause acute pain through activa­
tion of peripheral nociceptors during 2 separate
events: (1) when the needle punctures the skin and
tissues; and (2) when the vaccine constituents are de­
posited into the tissue. In children, vaccine injections
elicit more distress than would be expected from the
extent of physical injury that is sustained from the
procedure. The planned nature of the vaccination
event tends to induce anticipatory fear responses (dis­
tress before pain is inflicted due to anticipation of
pain). It is normal for children to fear potentially
threatening situations and situations that have caused
previous harm, such as vaccine injections.33 Anticipa­
tory fear, however, can increase the pain and distress
experienced during the actual procedure. Contrary to
popular belief, children do not habituate to painful
procedures over time. Instead, they rapidly develop
conditioned anxiety responses to them,34 which mani­
fest as anticipatory fear. Factors that influence the
degree of anticipatory fear include a child's age (cog­
nitive development, ability to understand the value of
the procedure), procedural factors (chaotic environ­
ment, inadequate treatment of pain and distress, lack
of control), the presence or absence of supportive
adults (they rely on adults to help them when they are
in pain), and memory factors (the child may have
fragmented traumatic memories of previous proce­
dures and/or distorted or exaggerated memories).24,30

Individual child factors such as developmental lev­
el, temperament, and sex may have a considerable ef­
fect on a child's response to immunization. On aver­
age, younger children exhibit more distress and pain
than do older children. More than 90% of toddlers
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and 50% of primary school-aged children exhibit se­
vere distress during immunization.35 Children classi­
fied as being more difficult (temperamental) may have
enhanced reactions to pain.36,37 Studies have not im­
plicated sex as a significant determinant of pain re­
sponse for infants and young children undergoing
immunization.38--43 In general, however, females tend
to report more pain than do males as adults. 24,44 It has
been suggested that these sex differences develop dur­
ing adolescence.24

In addition, procedural factors, including analgesia
and environmental setting, can have a considerable
impact on a child's response during immunization. Ef­
fective pain management strategies are recommended,
including: (1) physical interventions and inj ection
techniques (eg, rapid injection without aspiration);
(2) psychological interventions (eg, cognitive­
behavioral strategies such as distraction); and (3) phar­
macologic and combined interventions (eg, topical
local anesthetics, sweetening agents such as sucrose
solutions, breastfeeding) (see the articles by Taddio et
al,45 Chambers et al,46 and Shah et a147 in this supple­
ment) (Table I). In terms of setting, a comfortable
room free of visual or acoustic distress-provoking
stimuli should be used.4 In doctors' offices, this can
be accomplished using private patient examination

A. Taddio et a!.

rooms. In school-based immunization clinics, a room
separated from peers may be needed to minimize en­
vironmentally induced distress.

A substantial body of research has reported that
parental (and other adult) behaviors during painful
procedures are associated with children's pain and
distress. 36,48-53 A child's pain and distress during such
procedures are reduced when adults are calm and use
coping-promoting strategies such as engaging in non­
procedural talk, coaching, or distraction (diverting a
child's attention from the procedure). Conversely, chil­
dren's pain and distress are increased when adults are
anxious or use distress-promoting strategies such as
making apologies, criticizing, providing reassurance,
or showing empathy (focusing a child's attention on
the procedure).

It is important to note that children want their
parents to be with them when they have pain, and
parents want to be with their children when they are
experiencing pain.54-56 Generally, parents are present
at vaccine injections performed in doctors' offices.
However, parents cannot be present in all instances
when their children receive vaccine injections (eg, clin­
ics offered in schools). Both parents and health care
staff can be easily instructed to use coping-promoting
strategies to minimize pain and distress in children. 52

Table I. Evidence-based interventions for reducing childhood vaccine injection pain.*

Interventio n

Physical interventions
and injection techniques45

Psychological interventions46

Pharmacologic interventions47

Combined interventions47

Strategy

Use the least painful formulation of a vaccine that is commercially
available

Position children sitting up (or hold infants)
Stroke the skin close to the injection site
Inject the most painful vaccine last when :2:2 vaccines are being injected

sequentially during a single office visit
Use rapid intramuscular injection without aspiration
Breathing exercises
Child-directed distraction
Nurse-led distraction
Combined cognitive-behavioral interventions
Topical local anesthetics (eg, lidocaine-prilocaine)
Sweetening agents (eg, sucrose [for infants])
Breastfeeding (for infants)
Combinations of physical, psychological, and pharmacologic

interventions

*See the 3 separate systematic reviews In this supplement for more details.
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Parents, nurses, and physicians become distressed
when they witness a child in pain, and they are often
uncomfortable with injection of multiple vaccines
during a single office visit.!5,57 Parental concern for
their child suffering during medical procedures is not
limited to vaccine injections; in 1 study,20 parents
rated needle punctures as the second most distressing
event during their child's hospitalization, second only
to waiting for their child during surgery.20 Parents
report a willingness to pay ($25-$50) to reduce the
number of injections their children receive. 58

Long-Term Effects of Pain in Children
There are many documented adverse sequelae of

untreated procedural pain in childhood. These in­
clude: anticipatory fear at future procedures due to
negative memories of past procedures,59 sensitization
to future pain due to changes in how the nervous sys­
tem processes pain,60 reduced effectiveness of anal­
gesics,6! difficulty carrying out procedures,62 and
needle phobia63 (an unusual fear of needles, diagnos­
able by criteria in the Diagnostic and Statistical
Manual of Mental Disorders64 ).

The amount of distress a child experiences during a
procedure is particularly important for how the child
remembers the event. Greater distress is associated
with more negative memories, which lead to more
reports and displays of pain and distress at future
encounters of the same stressful events.35,36,65 A lack
of verbal report of pain or overt distress during im­
munization does not imply a lack of physiologic con­
sequences or distorted negative recall of the pain
experienced.3o ,66

Studies have reported that painful events in the
newborn period can lead to changes in future pain
responses. 60,67-69 In 2 separate studies,67,68 circum­
cised newborn male infants had more pain at routine
4- and 6-month immunizations than did their uncir­
cumcised peers. Pretreatment of circumcision pain
with topical local anesthesia prevented the heightened
pain response at immunization.68 Infants of diabetic
mothers, who undergo repeated heel lances in the first
2 days of life, had greater pain responses to subse­
quent venipunctures than did matched control in­
fants. 69 Changes in future pain responses also occurred
in hospitalized preterm and full-term infants. 60

Children may have increased analgesic requirements
at future procedures if pain is inadequately managed
early in life. In a study of children with newly diag-
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nosed cancer, those given a placebo instead of an oral
analgesic during the first lumbar puncture reported
more pain during subsequent procedures than did those
given an oral analgesic at the first lumbar puncture,
even though both groups of children received the oral
analgesic at subsequent procedures.6!

Distress and pain experienced by children during
medical procedures can affect a child's level of coopera­
tive behavior and need for physical restraint to allow
completion of the procedure. There is a risk of failing
to carry out required medical procedures if children are
highly distressed. 62 The provision of analgesia can fa­
cilitate procedure completion. In 2 separate studies/O,7!
venous cannulation success rate on the first attempt
was significantly higher for children who received topi­
cal local anesthetics compared with those who received
no anesthetic (P = 0.03). Moreover, the improved suc­
cess rate was associated with a significant reduction in
overall procedure time (P = 0.04).70

Needle phobia is a widely publicized adverse con­
sequence of untreated needle pain and develops in
~10% of the population. 63 Needle phobia usually
develops in childhood, after a negative experience at
the doctor's office. 63 Children with needle phobia
struggle to avoid procedures and may sustain trauma
during procedures due to falling (as a result of fainting
or resistance to being restrained).63 The fear may also
become generalized to individuals, objects, and situa­
tions related to needles, such as doctors, nurses, sy­
ringes, white laboratory coats, and examination
rooms. 63 It is important to note that even children
who do not meet the criteria for a diagnosable needle
phobia can still experience substantial anticipatory
anxiety and fear regarding immunizations.

The consequences of needle fears are considerable.
For example, children with needle fears and their par­
ents avoid seeking medical care.63 ,72 As adults, these
children decline dental treatments, avoid regular
health care visits, and are nonadherent to preventive
health care measures (eg, vaccination, blood dona­
tion) and medical treatment regimens (eg, insulin in­
jections for diabetes).63,73-80 Thus, individuals with
needle fears are assuming higher risks than the general
public for morbidity and mortality. 63

Concerns about vaccination pain are present dur­
ing immunizations performed in adulthood as well. 79,8!
Up to 25% of adults are estimated to have consider­
able fear of needles.4 One study8! suggests that the
majority of the adult working population does not

Volume 31 Supplement B

Owner
Highlight

Owner
Highlight

Owner
Highlight

Owner
Highlight

Owner
Highlight

Owner
Highlight



want to be vaccinated. In that study, only 12.7% of
12,582 individuals who were offered a free influenza
vaccine elected to receive it. In the group that elected
vaccination, 97% chose to receive the intranasal for­
mulation rather than the injectable one. Fear of injec­
tions was the primary reason given for choosing the
intranasal formulation in 14% of the vaccinated indi­
viduals. Influenza vaccination rates also have been
reported to be consistently low for health care work­
ers, a group of individuals specifically targeted for
vaccination. Each year, it is estimated that only 30%
to 40% of health care workers are vaccinated.82 This
rate increases to only 50% to 60% with implementa­
tion of intensive voluntary campaigns. One of the
factors leading to poor compliance may be lingering
memories of negative pain experiences in childhood
contributing to negative attitudes about immunization
in adulthood.

Effects of Immunization Pain on
Adherence to Vaccination Schedules

Vaccinations are not administered according to
recommended schedules in up to 25% of children. 83,84
Concerns about the pain and discomfort associated
with injections have been identified as an important
factor for immunization adherence. 85-87 In particular,
parents report delaying immunization because they do
not want to see their children cry or do not want all
shots to be given at once. 88,89 Furthermore, both par­
ents and physicians report nonadherence to vaccine
schedules and may avoid elective immunizations in an
attempt to reduce the pain in children.57,88,90-93 This
results in inadequate protection against infectious
diseases at a time when protection is needed. In addi­
tion, nonadherence leads to an increased risk of not
completing the vaccination course.87 This places soci­
etal childhood immunization programs at risk of fail­
ure and results in resurgence of infectious diseases. 94

As long as vaccination programs rely on voluntary ad­
herence, they must start and continue to address the
issue of vaccine injection pain.

CURRENT ANALGESIC PRACTICES
As concluded in the 3 separate systematic reviews in
this supplement,45-47 numerous evidence-based inter­
ventions are available for reducing vaccine injection
pain (Table I). Moreover, practice guidelines have al­
ready been developed.4.8 However, adoption of the
available research knowledge into clinical practice has
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been suboptimal. In a recent audit of analgesic prac­
tices during routine immunization,2 we found that
effective analgesic strategies were rarely used in clini­
cal practice. Of 274 children included in the audit,
only 4 (1 %) were treated with topical local anesthet­
ics to reduce vaccine injection pain, a proven pain­
relieving intervention for immunization pain.47 Six­
teen percent of mothers reported feeding infants, and
none reported administering sweetening agents (eg,
sucrose solutions).3

In addition, although recent evidence supports
rapid intramuscular injection without aspiration as a
technique to reduce vaccine injection pain,95 only one
third of 140 participating physicians reported that
they injected the vaccine without aspiration.3 Interest­
ingly, both rapid and slow vaccine injection speeds
were cited by respondents as a method of reducing
pain: 50% of physicians reported injecting the vaccine
quickly to try to mitigate pain, whereas 20% injected
the vaccine slowly.3 The technique of rapid injection
without aspiration95 is an evidence-based pain man­
agement approach that is cost free and could easily be
adopted in practice.

In contrast, 80% of mothers reported holding their
children and 70% reported distracting them as a com­
forting strategy during immunization.3 Although
holding and distraction can be effective strategies for
reducing pain,45,46 it was not clear from the responses
whether mothers were restraining rather than sup­
porting or comforting their children, which could
have a paradoxical effect,96 or whether attempts
at distraction were effective. Parent-led distraction
has not been shown to be a reliable method of pain
management for children undergoing immunization,
contrary to child-directed or nurse-led distraction (see
the systematic review by Chambers et a146 in this
supplement).

Does elimination of pain during immunization pre­
vent future fear of needles?97 In 1 study,66 the use of
psychological and pharmacologic pain-relieving
strategies reduced recall of pain and distress in 8- to
11-year-old children 6 months after immunization
compared with those who received no intervention
(P = 0.017). Consistent pain management is the only
recommended approach for children undergoing re­
peated medical procedures.4

The use of analgesics alone may not be sufficient to
prevent the development of fear because fear depends
on multiple factors, not just physical pain. These fac-
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tors include previous experience, social learning, and
situational circumstances.98,99 A comprehensive ap­
proach that addresses all potential sources of distress is
required to minimize the development of needle fears.
At a minimum, the basic principles of pain manage­
ment include: (1) preparation of children before the
procedure; (2) use of effective pain management inter­
ventions (eg, topical local anesthetics, distraction tech­
niques, optimal vaccine injection techniques); (3) the
presence of calm adults who can coach children during
the procedure; and (4) a comfortable environment.

BARRIERS TO PRACTICING PAIN
MANAGEMENT IN CHILDREN
The underutilization of pain management strategies
during childhood immunization can be attributed to a
lack of knowledge about pain, a lack of knowledge
about effective pain prevention, and the persistence of
attitudes about pain from medical procedures that
interfere with optimal clinical practices.lOO,lOl Some of
the commonly held myths about procedural pain in
children and the respective truths are presented in
Table II.

Parental Lack of Knowledge About Pain
Parents report insufficient information as the pri­

mary reason for not managing immunization pain in
their children.2 In general, they report being unfamil­
iar with the classes of drugs that are used to manage
vaccine injection pain (eg, topical local anesthetics),
and they express skepticism about their effectiveness
and concerns about additive adverse effects of the vac­
cines.2 Parents rely on their physicians to teach them
about how to help their children during immuni­
zation,2,30 and physicians' advice is predictive of anal­
gesic utilization by parents.2 However, parents report
that their physicians do not routinely advise them
about pain management.2 Physicians acknowledge
that they do not offer instruction to parents about
pain if parents do not explicitly request it and do not
routinely use analgesics in their practices.2 Instead,
they focus on educating parents about the adverse ef­
fects of the vaccine that develop later, when at home
(eg, fever).3o

Another problem is that parents may not recognize
that their children are experiencing pain. 102 Many
behavioral cues signal the presence of pain. In prever­
bal children, these include responses such as crying,
facial grimacing, and writhing body movements. Be-
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cause some of these markers (eg, crying) are nonspe­
cific (ie, they occur in both the presence and absence
of pain), the potential exists for adults (both parents
and health care providers) to discount or ignore them.
Health care providers may also perceive crying as a
normal response of children in health care settings. 103

The presence of nonspecific indicators of pain sug­
gests the need to perform additional actions to elimi­
nate all potential sources of distress. In older, verbal
children (>3 years of age), pain may be exhibited with
similar behaviors; however, children can supplement
behaviors with a self-report, which is considered the
primary source for pain assessment. In all age groups,
pain may be accompanied by physiologic changes (eg,
increases in heart rate, blood pressure, and respiratory
rate) as well as biochemical changes (eg, increased
levels of cortisol and adrenaline); monitoring of these
responses, however, is limited to hospital or research
settings.

In light of these data, parents require education
about how to recognize pain in their children. Parents
should also be given written information (including
pictures illustrating appropriate application methods)
and practice/demonstration opportunities for ways to
minimize pain in their children. Finally, parents should
be educated about adult behaviors during the proce­
dure that promote coping and, conversely, distress in
their children, so they can effectively manage their
child's distress during procedures.

Children, too, should be prepared for upcoming
vaccine injections.35 Preparation of the child promotes
trust and allows the child time to think about how
they might respond and plan coping mechanisms. In
addition, the time invested to prepare children may be
offset by the time saved during the procedure because
of enhanced cooperation.56 The optimal timing and
content of the preparation relative to the procedure
are unclear. 104 As little as 1 day of advance prepara­
tion may be sufficient for school-aged children. 105 For
toddlers and infants, preparation is recommended im­
mediately before the procedure. 104,105 Children should,
at a minimum, be told: (1) what will be done (ie, steps
involved in the procedure); (2) how it will feel, being
careful to use words that are explanatory without
evoking anxiety (eg, pressure_. squeezing. and poking
instead of pain. hurt. and shot)24,104; and (3) how to
minimize discomfort. 29 Age-appropriate language and
demonstration with dolls, books, or pamphlets can be
used. 24
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Table II. Myths and truths about immunization pain management in children.

Myth

It only hurts for a minute;
there are no long-term
effects.

Most immunizations happen
when kids are infants, and
they don't remember the
pain.

This is not an issue for most
kids.

It's only a needle.

I give a lot of injections;
Ijust want to get it over
with quickly.

The problem is that
hysterical parents are causing
their child to have fears
about getting shots. It is
all psychological.

Pain management is the
parent's problem.

Fear of shots is the only
long-term effect of
immunizations, and it
IS rare.

We need to immunize
quickly; we don't have
time for all this pain
management stuff.

2009

Truth

The effects of pain can last a lifetime. Untreated pain can leave a permanent
scar, or imprint, on the nervous system that changes how children respond to
pain in the future. It also leads to fears of needles, doctors, and nurses.

The nervous system forms permanent memories of pain in infancy. Children
also learn to associate the doctor or nurse with painful events and develop a
fear of doctors and nurses at a young age. Parents are present at immunizations
performed in early infancy and recall the pain their children experienced. They
are less likely to adhere to immunization schedules because of it.

More than 90% of toddlers and 50% of primary school-aged children exhibit
severe distress during immunization. Even children who do not appear to be
distressed may have considerable distress.

For children, procedures involving a needle puncture are viewed as one of the
most frightening and painful health-related events. The most common question
a child asks when entering a doctor's office is "Am I getting a shot today?"
Children are preoccupied by needle pain.

Adopting a child-focused approach to immunization will allow vaccinators to
open their minds to an alternative method of immunization that does not involve
distress for children, parents, or themselves. If pain management is practiced
with every injection, children will learn to manage pain, remain calm during
procedures, and develop trusting relationships with health care professionals.
It also saves time because children will be more cooperative.

Getting shots is stressful for everyone-the child, the parent, and the health care
worker performing the injection. At least 5% to 10% of parents delay
immunization or don't have their children immunized because of pain. Fears
develop because of a negative past experience with receiving injections, but can
be avoided if proper pain management strategies are used every time. Parents
can be trained to use pain-relieving techniques that will minimize their child's
fear about getting shots.

Parents have little information about how to manage pain during immunization.
Health care providers have the opportunity to fill this knowledge gap.

Up to 25% of adults are estimated to have a considerable fear of needles.
Approximately 1 of every 10 people develops a needle phobia, usually in
childhood, as a consequence ofa negative experience with needles. This is
common enough that everyone knows someone with a needle phobia. Fear of
needles leads to avoidance of preventive and therapeutic health care measures
in childhood and adulthood, which negatively impacts health.

When pain management is practiced routinely, it does not have to add extra
time to the procedure. Parents and children can read about pain management
beforehand, and measures can be put in place to mitigate pain during
immunization.

(continued)
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Table II (continued).

Myth

My doctor (nurse) knows
best and tells me not to
worry about the pain.

We've never managed pain
before, and everything has
been just fine. Everyone
gets through it.

Children need to learn to
cope with pain. Pain is a
part of life.

They cry anyway, so what's
the difference?

Children get used to getting
shots.

We are already giving a
vaccine. We shouldn't
give children any pain
medications ifwe don't
have to. It is unsafe.

The analgesic cream doesn't
work.

The analgesic cream costs
too much, and parents
wouldn't pay for it.
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Truth

In the past, pain during medical procedures (eg, immunization) was viewed as
a benign adverse effect. New scientific evidence has changed that view. Pain is
now regarded as a harmful effect that should be prevented. Not everyone is
familiar with the current scientific evidence. By delivering the message that pain
management is important, and by using pain management strategies for their
own children, parents can help change dismissive attitudes about pain.

Although immunization pain has not been managed routinely, it is not true that
everything has been fine. There are many negative consequences of untreated
pain in childhood, including increased pain at future procedures due to changes in
how the nervous system processes pain, anxiety at future procedures, and
needle fears. We have always accepted pain as a part of immunization, but
that can change. With modern technology, we have the ability to treat
immunization pain effectively. We can have the benefits of immunization AND
no pain.

Dismissive views about children's pain are counterproductive and lead children
to mistrust health care workers. Children learn to cope with pain by practicing
effective pain management, not by being forced to endure the pain. Children are
cognitively immature. They feel more pain than adults do during immunizations,
do not have coping strategies, and can suffer psychological trauma.

Crying is a nonspecific measure of distress and does not confirm or negate the
presence of pain. However, crying is not an excuse to deny pain relief to the child.
Rather, it suggests that additional efforts are required to eliminate all potential
sources of distress.

On the contrary, children may display increased distress with repeated procedures.
The best way to ensure that a child "gets used to" procedures is to provide
adequate pain management in every instance.

Vaccine injections are given to children to prevent them from developing
infectious diseases that can make them sick. However, these injections can
have adverse effects. The most common side effect is pain during injection. We
use pain medications to prevent injection pain. Pain medications have been
found to be effective and tolerable for children of all ages, even the youngest
preterm infants, and do not interfere with the effects of vaccines.

Numerous well-designed studies have found that topical local anesthetics (ie,
analgesic creams that numb the skin) reduce vaccine injection pain. On their
own, they might not block all sensation, and a number of children still report
some pain. The pain-relieving effects can be augmented ifused in combination
with other analgesic strategies such as distraction.

Parents are willing to pay for pain medication for their children, just as they are
willing to pay for fever medication. They will follow their health care professional's
advice on how to manage immunization pain.

(continued)
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Table II (continued).

Myth

Analgesic creams take too
long to work, and we don't
have time in our clinic.

Kids come in with the
analgesic cream in the
wrong place.

Pain management can't
work in large, school-based
programs. We can't possibly
be expected do it in schools,
where we vaccinate dozens of
children, or more, at a time.

We can't give sugar water
to infants. It interferes with
breastfeed ing.

Giving sugar water will
damage infants' teeth.

Infants cannot breastfeed
during immunization. They
will choke.

If I breastfeed my baby
during immunization,
won't my baby associate
me with pain?

Truth

Parents can apply topical local anesthetic creams at home, before coming to
the clinic appointment, so that no extra time is needed in the clinic. Educating
parents up front about pain management can help offset longer procedure
times because of improved child cooperation and reduced recovery time.

Well-designed studies have proven that parents can apply topical local
anesthetics correctly when given instructional pamphlets or prior
demonstration.

Pain management can be practiced in any setting, including schools. Information
about pain management can be included with vaccine information that is sent
home before the day of vaccination. Topical local anesthetics can be applied at
school. Children can pick a distraction item from a toolkit during an injection
(the toolkit contains many options), or they may want to use their own personal
possession. In addition, performing injections in a private and comfortable
room, separated from peers and free of visual or acoustic cues, can help
minimize distress.

Sugar water is being used as a pain treatment, not as a food. Infants are given
a small volume that is similar to the volume of other drugs they get when
treating other conditions, such as fever or infections.

The risk of tooth decay from the therapeutic use of sugar water to manage
immunization pain is negligible due to its intermittent use. It is an inexpensive,
easy, and effective way of managing pain during immunization.

Breastfeeding is a cost-free and effective pain management strategy. Choking
has not been reported in infants that breastfed during immunization, and
breastfeeding during immunization is considered safe.

The risk of a baby associating his/her mother with painful procedures is
negligible due to the intermittent occurrence of immunization injections.
Cuddling and hugging infants comforts them during procedures and should be
done even if infants are not breastfed.

Health Care Professional Misperceptions
About Pain Management

Considering that immunizations are primarily
planned procedures, there is ample time and opportu­
nity to plan for pain management. Vaccinators, how­
ever, currently hold a procedure-focused "get it over
with" approach 1 to immunization that does not in­
clude planning for pain management. This approach
does not address the child's main concern about pain.

Health care professionals harbor beliefs about
the feasibility of analgesics that are consistent with
a procedure-focused approach and contribute to sub-
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optimal analgesic utilization.l ,3 For instance, physi­
cians report that topical anesthetics are not easily ac­
commodated in practice because of the extra cost and
time needed.l In addition, they express concerns
about parental competence regarding correct applica­
tion methods. These beliefs, however, contradict the
results of well-designed studies that reported a will­
ingness of parents to pay for analgesics ($10-$25) to
reduce immunization pain,l,106 and parental compe­
tence regarding administration of topical local
anesthetics. 107,108 Application of topical local anes­
thetics by parents avoids delays at the doctor's office.
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Moreover, parents report that they would accommo­
date topical local anesthetics in their schedules. 107,10

9

Health care professionals also question the effec­
tiveness of analgesics for managing pain during im­
munization in childhood (data on file). The benefits of
topical local anesthetics are dismissed for a variety of
reasons, including: (1) failure to acknowledge pain as
an adverse effect of immunization that warrants thera­
py; (2) failure to discriminate responses of children
who receive them versus those who do not because
other situational factors that affect response are not
accounted for; (3) misperceptions that they interfere
with the effectiveness of vaccines47; and (4) failure to
value topical local anesthetics because they do not
eliminate all pain.

The efficacy of topical local anesthetics has been
discounted because they do not completely eliminate
pain. In reality, analgesics do not have "all-or-none"
effects. Effectiveness is increased by either increasing
the dose of the analgesic or adding another analgesic.
Within the context of immunization, strong evidence
supports a clinically significant reduction in pain from
topical local anesthetics, but not for elimination of
pain (see the systematic review by Shah et a147 in this
supplement). Adjuvant strategies are required to reli­
ably eliminate pain. Understandably, there may be re­
luctance on the part of health care professionals to
tackle the issue of immunization pain management
because it involves more than just applying topical
local anesthetics.

Adopting a child-focused approach that recognizes
and treats pain allows vaccinators to realize an alter­
native model of immunization that does not involve
distressed children, parents, or health care profession­
als. If pain management is practiced with every injec­
tion, children will learn to manage pain, remain calm
during procedures, and develop trusting relationships
with health care professionals. 4

Societal Attitudes About Pain
Parents may not ask for pain relief for their chil­

dren, and physicians may not offer it, in part because
of cultural attitudes toward pain. ll0,lll These include
dismissiveness of children's pain, relative diminutive
importance given to pain and suffering (or quality of
life) relative to overall health (or saving life), and the
notion that pain is part of normal life and thus makes
children better and stronger adults. 112 Past experi­
ences' historical and religious expectations, and the
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notion that there needs to be a trade-off between good
health outcomes and quality of life also contribute to
apparent apathy about management of pain in chil­
dren. Parents may, in fact, worry about pain in their
children but underrate that concern 113 because of
these attitudes and fears of negative repercussion for
their children if they complain about pain, and then
feel enormous guilt or betrayal for allowing their chil­
dren to suffer.

Advocates of immunization, in particular, accept
that rare and serious adverse effects are an unavoid­
able consequence for the few to the benefit of the
many. They also accept implicitly that the pain of im­
munization, albeit unpleasant, is a cost of achieving
widespread immunity and disease eradication. 114 Fun­
damental changes are needed to alter the behavior of
immunization providers and society's views of iatro­
genic pain in childhood. We need to acknowledge that
iatrogenic pain in children may not simply be a short­
lived experience that must be endured as part of medi­
cal care, but rather, a potential traumatic experience
associated with long-term adverse sequelae that can
be prevented as part of good medical care. The accu­
mulating scientific evidence of harm from untreated
pain in childhood, coupled with the availability of
numerous effective analgesic strategies in modern so­
ciety, permits us the opportunity to achieve both good
health outcomes (ie, long-term protection against dis­
ease) and quality of life (ie, no pain) simultaneously
for children undergoing immunization.

RECOMMENDATIONS FOR IMPROVEMENTS IN
PAIN MANAGEMENT DURING IMMUNIZATION
Childhood immunization is a public health priority. In­
jection pain is the most frequent adverse effect of im­
munization, and undertreatment of that pain contrib­
utes to the development of alterations in future pain
responses, anticipatory fear, and needle phobias.59--63 Fur­
thermore, untreated pain leads to dissatisfaction with
the immunization experience and contributes to low
vaccine uptake. 90- 92 ,115,l16

Evidence-based analgesic strategies are available
for managing pain, including: (1) physical interven­
tions and injection techniques45; (2) psychological in­
terventions46; and (3) pharmacologic and combined
interventions. 47 Despite compelling evidence regard­
ing the efficacy of these pain-relieving strategies, pain
continues to be scarcely addressed within the context
of immunization health policy. The fact that evidence-
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based pain management strategies for childhood im­
munization exist and that they have not been widely
adopted in clinical practice implies a failure of knowl­
edge transfer (incorporating research evidence into
clinical practice). 104,117 We need buy-in 118 for imple­
mentation of analgesic strategies among all the relevant
stakeholders involved in immunization (eg, policy mak­
ers, practitioners, consumers) to optimally facilitate ef­
fective uptake of research knowledge into practice.

If all the stakeholders become invested partners in
reducing pain, they can promote pain management for
all aspects of the immunization enterprise, from vac­
cine development to vaccine delivery to public educa­
tion. This could have a dramatic effect on current
practices. For instance, pharmaceutical manufacturers
and governmental agencies could begin to systemati­
cally investigate and promote vaccines and adminis­
tration techniques that reduce pain in children. This
includes concomitant administration of analgesics in
vaccine trials. Health care professionals performing
immunizations could be trained in the use of effective
pain management strategies. Information pamphlets
could be distributed to parents and children that de­
scribe preparation of children for procedures, adult
behaviors that minimize distress, and analgesic strate­
gies. In addition, a variety of age-appropriate cognitive­
behavioral techniques (eg, bubbles, toys, books, games,
music as distraction aids) and rewards (eg, stickers)
could be made available for use during vaccine injections
in settings where vaccine injections are performed.

If such initiatives were undertaken, parents, chil­
dren, and health care professionals likely would re­
port improved satisfaction with the immunization
experience and a greater willingness to adhere to im­
munization schedules. Beyond immunization, these
initiatives would promote satisfaction and trust in the
health care system in general because of more positive
experiences for children and their families.

Lack of adequate analgesia during needle-puncture
procedures exposes children to needless suffering, poor
immunization compliance, and long-term negative ef­
fects. Pain relief is a basic human right, and it is un­
ethical to impose pain in children without making
efforts to minimize it when effective and available
treatments exist. Together we can make a difference.

CONCLUSIONS
Vaccine injections are the most common source of
iatrogenic pain in childhood and a significant source
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of distress for children undergoing the procedure,
their parents, and the clinicians performing the proce­
dure. Pain from vaccine injections has been identified
as a direct cause of vaccine nonadherence. Untreated
pain in childhood may lead to changes in future pain
responsivity, including fear of needles. Although vari­
ous pain-relieving interventions exist, they are not
routinely used in clinical practice. Barriers to pain
management include lack of knowledge about effec­
tive pain management techniques and attitudes, and
misbeliefs about pain and its effects. Efforts to reduce
the gap between research knowledge and clinical
practice are needed to improve current practices.
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