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Wisconsin:   
Influenza activity continues to be at baseline in Wisconsin.  The prevalence of influenza‐like illness [fever of 100oF or higher 
and either cough or sore throat] in Wisconsin's primary care patients is an estimated to be 1.2%.  
 
13.0% of last week's primary care patients had acute respiratory infections (ARI).   
The prevalence of acute diarrheal illness (ADI) in Wisconsin's primary care patients is at 1.6%. 
 
CLINICAL NOTES: 
Prophylaxis 
Continue to offer influenza vaccine to anyone interested.  Full immunity is achieved within 2 weeks of vaccination.   
Vaccination is targeted towards: 
‐ all high risk individuals 
‐ children from 6 months to 18 years 
‐ adults 50 years and above 
‐ pregnant women 
‐ healthcare workers  
 
Diagnosis 
‐ influenza infections are rare at this time 
‐ PPV of rapid influenza tests is poor, NPV is excellent 
 
Treatment 
‐ a limited number of viruses have been tested for neuraminidase inhibitor resistance this season   
      20 out of 21 A(H1) viruses were resistant to Oseltamivir (95%)   
      0/5 A(H3) and 0/8 B viruses have been resistant to oseltamivir.  
 
      All viruses tested have been sensitive to zamanivir 
‐ a limited number of viruses have been tested for adamantane resistance this season 
     0/6 A(H1N1) viruses were resistant to adamantanes 
     4/4 A(H3N2) viruses were resistant to Adamantanes 
     Adamantane antivirals are ineffective again influenza B viruses 
 
Other 
‐ Rhinovirus, parainfluenza type 3 and adenovirus continue to circulate in Wisconsin 
‐ RSV prevalence is increasing 
‐ rotavirus isolations are at low levels 
 
Across the U.S.:   
As of November 22nd, 309 positive surveillance cultures have been recorded in the United States.  2.5% of respiratory 
specimens during week 47 (November 16‐22) were positive for influenza. 
 
‐78.6% of isolates have been type A 
     87.8% of all sub‐typed A viruses have been H1N1  
      12.2% of A viruses have been H3N2 
‐21.4% of isolates have been type B  
 
‐6.4% of deaths during week 47 (November 16‐22) were due to pneumonia or influenza 
       [below the epidemic threshold of 7.0%] ‐no pediatric influenza deaths have been reported to CDC this season 
  
Global News [from the WHO]:   There have been no new cases of Avian influenza (A‐H5N1) reported since 9/10/08.   
 
Since 2003, there have been 387 laboratory‐confirmed cases of Avian influenza (A‐H5N1).  The cases been confined to Laos, 
Viet Nam, Thailand, Indonesia, Cambodia, the People's Republic of China, Turkey, Iraq, Azerbaijan, Egypt, Djibouti Nigeria, 



Myanmar and Pakistan.  There have been 245 associated deaths (case fatality rate= 63.3%).  There is enhanced avian influenza 
surveillance in Wisconsin.  Contact Tom Haupt at the Wisconsin Division of Public health (608‐266‐5326) prior to submitting 
specimens for fee‐exempt testing for patients with influenza‐like illness returning from Southeast Asia within 10 days. 
 
Other Observations: 
Please see the attached pdf for a recent study assessing a method to reduce the pain of immunizations for younger children: 
“A multifactorial strategy of pain management is associated with less pain in scheduled vaccination of children. A study 
realized by family practitioners in 239 children aged 4–12 years old.” 
 
 
Jonathan L. Temte, MD/PhD 
Advisory Committee on Immunization Practices Associate Professor Department of Family Medicine University of Wisconsin 
School of Medicine and Public Health 
777 South Mills Street 
Madison, Wisconsin  53715 
 
Telephone: 608‐263‐3111 
Fax: 608‐263‐6663 
email: Jon.Temte@fammed.wisc.edu 
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Background and aims. The multiplicity of vaccine injections during childhood leads to iterative

painful and stressful experiences which may lead in turn to anticipated pain and then possibly to

a true needle phobia. We aimed at evaluating a multifactorial strategy of pain management com-

bining pharmacological and non-pharmacological approaches during vaccination, as compared

to usual care, in 4- to 12-year-old children.

Methods. In all, 239 children were enroled by 25 family practitioners in an open-label study. Af-

ter a pseudo-randomization, usual pain management (n = 132) was compared to a multifactorial

strategy (n = 107) associating preliminary application of an anesthesic patch, preferential use of

specified vaccines, child education by the parents and the doctor, parental accompaniment and

child distraction with soap bubbles during the procedure. The primary outcome (i.e. child pain)

was assessed with a self-report scale named visual analog scale (VAS) of pain.

Results. A significant decrease in pain was obtained using the multifactorial strategy, as as-

sessed by self-reported VAS (P < 0.0001). This was confirmed by another self-report scale (the

facial pain scale revised: P = 0.005), as well as with hetero-evaluations by GPs and parents [Child-

ren’s Hospital of Eastern Ontario Pain Scale: P = 0.0007; GPs VAS (P < 0.0001), parents VAS (P <
0.0001)], which were secondary outcome criteria.

Conclusions. This multifactorial method significantly decreases vaccination pain in 4- to

12-year-old children. This strategy could make vaccines more acceptable to children and may im-

prove child–doctor relationships and contribute to a decrease in child fear about health care.

Keywords. Children, family practitioner, general practitioner, pain, vaccination.

Introduction

A Child’s Vaccine Programme, according to the vac-
cine calendar,1 requires up to 16 possible injections by
the age of 13. Vaccination can be painful and stressful.
The pain is not only due to the cutaneous puncture but
also to the quality of the vaccine (type).2 Thus, the
multiplicity of vaccinations leads to iterative painful

experiences3 and memorization by children.4,5 It could
explain why children and some parents’ have concerns
about vaccinations, which could result in a bad compli-
ance to the vaccine program, with children presenting
sometimes real injection phobia.6 Furthermore, re-
peated painful acts could inhibit the relationship be-
tween the child and the doctor. Sometimes, the doctor
himself increases the children awareness of pain
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during vaccination. Pre-existing painful experiences
like surgery for tonsillectomy or circumcision could
lead to greater pain during vaccination compared to
children who have had no previous surgery.7

The assessment of pain in children is difficult to eval-
uate. However, a variety of validated pain scales are
available. The French National Agency for Health Ac-
creditation and Evaluation (ANAES) recommenda-
tions concerning Evaluation and management
strategies for acute pain in the ambulatory care of chil-
dren aged 1 month to 15 years old advises using the
pharmacological (EMLA patch�) and non-pharmaco-
logical approaches such as recreation, relaxation, pa-
rental presence and child education.8 Many studies
concerning those different methods show convincing
results, but mainly assessed by hetero-evaluation scales,
which may be less reliable than self-assessment scales.9

Recreation methods, combined with pharmacological
methods were also proven to be effective. Therefore, if
each method is individually efficient, we hypothesized
that their combination may provide an optimization of
pain management during vaccination. The aim of this
study was to evaluate a multifactorial strategy of pain
management during vaccination, as compared to usual
care, in 4- to 12-year-old children, using a self-evalua-
tion scale. We report that such a multifactorial strategy
including combined pharmacological and non-pharma-
cological approaches decreases significantly pain.

Material and methods

This study was a prospective, open study, with
pseudo-randomization.

Study population
Twenty-five investigating GPs, from the Lorraine area
(East part of France), either in a teaching clinical
practice at their office under the auspices of the Gen-
eral Medicine Department of Nancy University (48%)
or being part of the research and investigating practi-
tioners’ Network of the Clinical Investigation Center
(CIC)-Institut National de la Santé et de la Recherche
Médicale of Nancy (52%), took part in the study. The
study was held from May 1st, 2004 to October 30th,
2004 and was proposed to the first 12 children, consul-
ting their GP for a vaccination, and meeting all the in-
clusion criteria and no exclusion criteria.

The inclusion criteria were as follows: 4- to 12-year-
old children, of both genders, scheduled for a vaccina-
tion during the next examination at the GP’s office,
according to the vaccination calendar (diphtheria–
tetanus–poliomyelitis–pertussis, diphtheria–tetanus–
poliomyelitis, measles–mumps–rubella, Hepatitis B or
vaccines for travellers). Prior parental oral consent, af-
ter having read an information form (explaining the
study aims and design and mentioning that anonymous
data would be analyzed was required).

The exclusion criteria were as follows: temporary
or definitive vaccination contraindication, EMLA�
anesthesic patch contraindication, any concomitant
painful disease, mental delay and parents not willing
to participate.

Pseudo-randomization procedure: the children were
included in the order of booking at the office. The first
six patients made up the control group whereas the six
following patients formed the intervention group.

Moreover, half of the included children had to be
5–7 years old and the other 10–12 years old.

All participating doctors attended a preliminary in-
formation session in which there was a reminder of
the vaccine calendar and recommended vaccine
methods, a general presentation of the study aims
and a reminder of Good Clinical Practices.

They read the specific protocol vaccination proce-
dures only after having enroled the first six control
children.

Study design
Control group. Doctors vaccinated the children with-
out changing their usual practices, including a variety
of injection sites, and the use or not of an anesthesic
patch or a freezing spray and distraction methods.

Intervention group. Doctors vaccinated the children
following a multifactorial strategy including pharmaco-
logical and non-pharmacological approaches, associating

� Education and preparation of the parents
� Child education by the parents (a specific docu-

ment was given to the parents, and another docu-
ment, with images was given to the child).

� PRIORIX� vaccine to be used preferentially in
case of combined vaccination against measles,
mumps and rubella

� Preliminary application of an EMLA� anesthesic
patch on the injection site. EMLA� use was stan-
dardized according to a written instruction letter
to parents including the minimum application pe-
riod (1 h before the vaccination) and the sched-
uled anaesthetics patch site (i.e. at the proximal
arm area as shown in a picture).

� Prior education of the child by the doctor about
the potentially painful aspects of the vaccination

� Presence of one of the parents maintaining a phys-
ical and reassuring contact with the child or cor-
dial and reassuring words

� Child’s distraction by blowing soap bubbles during
the procedure.

Pain assessment tools
The primary study outcome (i.e. child pain) was assessed
with a self-report scale named visual analog scale (VAS).

In addition, secondary outcomes were assessed, in-
cluding another self-report scale: facial pain scale
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revised (FPS-R) and a behavioural scale [Children’s
Hospital of Eastern Ontario Pain Scale (CHEOPS)]
used by the GP, only in 4- to 6-year-old children.
These assessment scales are recommended by the
ANAES (Agence Nationale d’Accréditation et
d’Evaluation des Soins)8 and by Stinson et al in a com-
prehensive review.10

As other secondary outcomes, the doctor and one of
the parents also assessed the child’s pain with VAS.

All VAS scores were assessed simultaneously and
independently.

Statistical methodology
Each assessed intervention proved its efficacy on pain
associated with vaccination. We made the hypothesis
that their combination would demonstrate an in-
creased efficacy.

The primary efficacy end point was self-evaluation
of pain on a 0–100 mm VAS. The planned sample size
of 100 children per arm was designed to provide
a 80% power to detect a 10-mm difference in the pri-
mary end point at the usual 5% two-sided significance
level, assuming a 25-mm SD.11 We planned to enrol
a total of 210 patients to adjust for 5% of expected
missing values. Data presented in this paper are mean
(95% confidence interval) for continuous variables
and percentages and frequencies for categorical varia-
bles. Comparisons between groups were performed by
Wilcoxon–Mann–Whitney and Kruskal–Wallis tests
for continuous variables and chi-square or Fisher’s
tests for categorical variables. Correlation analyses
were performed using the Spearman coefficient. All
statistical analyses were performed in an intention to
treat manner and carried out using the SAS V8.2 soft-
ware (SAS Institute, Cary, NC). A P value <0.05 was
considered as statistically significant.

Results

Descriptive analysis
The figure presents the study flow chart (Fig. 1),
whereas child clinical information and the vaccina-
tion pattern are shown in the Table 1. Childs mean
age was greater in the control group than in the inter-
vention group, whereas other features, including the
vaccines were similar. Injection sites and ways of ad-
ministering vaccines differed markedly between the
two groups (data not shown), as vaccination proce-
dures were imposed by the study protocol in the in-
tervention group only.

Pain evaluation
Children in the intervention group displayed signifi-
cantly less pain as compared to the control group, using
the self-report-VAS i.e. primary outcome (Table 2).
Interestingly, all other secondary outcome criteria (i.e.

self-assessment with the FPS-R, behavioural assessment
by GP using CHEOPS and hetero-evaluation made by
the doctors and one parent using VAS) were also im-
proved significantly within the intervention group.
A post hoc subgroup analysis revealed that such im-
provements were statistically significant only in children
younger than 10.

A good correlation between the different pain eval-
uations (child’s self-report and hetero-evaluation by
doctors and parents using VAS) was observed in both
groups, with a correlation coefficient of 0.81 between
child’s self-report and doctor’s evaluation, of 0.77 be-
tween child and the parent’s and of 0.87 between doc-
tor’s evaluation and the parents’. There was also
a strong correlation between evaluations obtained us-
ing the two self-report scales (VAS and faces pain
scale revised) in both groups (Spearman correlation
coefficient of 0.80).

Discussion

Our results show that a multifactorial strategy of pain
management during a 4- to 12-year-old children vacci-
nation schedule was more effective to prevent pain as
compared to usual care. Such a strategy was based on
the combination of pharmacological methods (anes-
thetic patch, selective vaccine choice, which have been
individually shown effective) and non-pharmacological
ones (recently shown effective according to a Cochrane
meta-analysis).9

The French consensus agency ANAES, in its rec-
ommendations on the evaluation and strategies of

TABLE 1 Specifications of both studied groups

Control
group,
n = 132

Intervention
group,
n = 107

P
value

Mean age 8.5 (8.0–9.0) 7.7 (7.3–8.1) 0.044
4–6 years old 47 (36%) 55 (52%)

0.0357–9 years old 27 (21%) 20 (19%)
10–12 years old 57 (44%) 31 (29%)
Not specified 1 1

Mean number of brothers
and sisters

1.6 (1.4–1.8) 1.7 (0.4–2.0) Not significant

Pre-existing painful
surgery (tonsillectomy,
circumcision,
appendicectomy
and hernia)

24 (18.2%) 20 (18.7%) Not significant

Pre-existing fracture 16 (12.1%) 11 (10.3%) Not significant
Measles, Mumps and
Rubella vaccine

42 36 Not significant

Diphtheria-Tetanus-
Poliomyelitis

31 33

Diphtheria-Tetanus-
Poliomyelitis-Pertussis

52 40

Hepatitis 10 4
Other vaccines 2 4

�
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acute ambulatory pain management in 1 month to 15-
year-old children,8 advises the use of pharmacological
and non-pharmacological approaches such as child
education, parental presence and distraction. Starting
from these guidelines and from other studies relating
to each method, we designed a multifactorial strategy
of pain management during vaccination suitable for
GPs and paediatricians.

Concerning pharmacological approaches, we chose
to apply an EMLA� anesthesic patch on the injection
site beforehand. Various studies showed a significant
efficiency on the reduction of vaccination pain,2,12–18

without affecting the response to antibodies.15,16 The
PRIORIX� vaccine was preferentially selected in-
stead of RORVAX� when the combined vaccination
against measles, mumps and rubella was chosen, since
it was shown less painful than RORVAX�,17,19–21

with an equal immunogenicity.20,21

Concerning the non-pharmacological approach, we
asked parents to prepare the child before the vaccina-
tion with an illustrated booklet for the youngest chil-
dren22 and to accompany their child during the
procedure in order to comfort him with a physical ges-
ture or reassuring words.23 Indeed, children usually
wished their parents to be present and in the same
way parents wanted to assist their child during vacci-
nation.24–26 A study about parents’ presence during
veinous puncture in children showed that parent’s and
child’s stress was significantly less important when pa-
rents were present.27 Furthermore, we decided to in-
form the child about the utility of the vaccination and
the potential painful aspect of it. Indeed, in contrast
to adults,28 children prepared for a painful interven-
tion have been shown to feel less pain than non-
informed children.29,30 Explanations were given by
the doctor in an age-adapted language. In addition,
we used blowing soap bubbles as a distraction

technique. Such techniques have been shown effective
to reduce stress and pain in a vaccination setting, ac-
cording to the recent Cochrane meta-analysis.9 Other
distraction techniques (such as videotapes, games and
interactive books) were not chosen because of the dif-
ficulty to get a widespread use at the GP’s office.31–34

In contrast, to blow air during the vaccination proce-
dure as if the child was blowing out was shown to be
effective in a randomized, unblinded controlled
study.35 We thus hypothesized that playing with a real
bubble may potentialize the distraction effect, without
any significant trouble. Indeed, there was no reported
side effect. We, however, acknowledge that such a pro-
cedure should be compared to a sham one in a dedi-
cated study. Anyway, blowing bubbles, although
somewhat original, since only blowing out air was pre-
viously reported,35,36 was only one component within
the overall complex intervention strategy we designed.

In summary, we found all these methods to be of in-
terest because there are easy to use, economically ac-
ceptable and applicable to any child consulting a GP
or pediatrician for a vaccination. Of note, we did not
aim at demonstrating a higher efficiency of an invidual
method compared to another, since we wanted to as-
sess the impact of a multifactorial approach, as com-
pared to usual care. We do not think that
a potentially more frequent use of the EMLA� patch
in the intervention group influenced substantially our
results, since pain decrease extent with EMLA� patch
was shown lower in a randomized study,13 as com-
pared to our results. Of note, in the present study, the
pain levels observed were moderate and similar to
other reported data.12

In splitting our study population into three groups
to study the influence of age in a post hoc analysis, we
observed that multiple strategy improvements were
statistically significant only in children younger than

TABLE 2 Pain evaluation during vaccination in each group

Control group Intervention group P value

Self-report VAS (0–100 mm) 4–6 years old n = 43 38.3 (29.3–47.3) n = 49 20.3 (13.8–26.8) <0.0001
7–9 years old n = 27 28.3 (19.3–37.2) n = 20 12.0 (7.2–16.7) 0.011
10-year old + n = 57 19.9 (15.4–24.5) n = 31 16.7 (9.9–23.5) 0.50
Total n = 127 27.9 (23.7–32.2) n = 100 17.5 (13.6–21.4) <0.0001

FPS-R (score 0–10) mean (SD) 4–6 years old n = 43 3.8 (2.7–4.8) n = 46 2.4 (1.6–3.3) 0.019
7–9 years old n = 24 3.3 (2.2–4.5) n = 16 1.1 (0.6–1.7) 0.011
10-year old + n = 46 2.1 (1.5–2.8) n = 25 1.4 (0.5–2.2) 0.24
Total n = 113 3.0 (2.5–3.5) n = 87 1.9 (1.4–2.4) 0.0005

Hetero-evaluation CHEOPS 4–6 year old n = 44 7.9 (7.0–8.7) n = 47 6.1 (5.4–6.9) 0.0007
GPs VAS (0–100 mm) 4–6 years old n = 47 28.9 (21.8–36.0) n = 54 9.6 (5.9–13.3) <0.0001

7–9 years old n = 27 26.7 (18.2–35.3) n = 20 8.9 (4.9–12.9) 0.0004
10-year old + n = 57 15.2 (11.3–19.2) n = 31 8.4 (4.4–12.5) 0.074
Total n = 131 22.5 (18.9–26.1) n = 105 9.1 (6.8–11.4) <0.0001

Parents VAS (0–100 mm) 4–6 years old n = 46 32.1 (23.9–40.3) n = 55 12.4 (8.2–16.7) < 0.0001
7–9 years old n = 27 30.1 (20.3–40.0) n = 20 10.7 (5.5–15.8) 0.0008
10-year old + n = 54 16.9 (12.3–21.4) n = 31 11.2 (6.4–16.1) 0.20
Total n = 127 25.2 (21.0–29.4) n = 106 11.7 (9.0–14.5) <0.0001

Family Practice—an international journal426



10. This corroborates previous data37,38 suggesting that
child pain perception and consequences vary with age,
with three different Piaget operational stages depend-
ing on age (i.e. 2–7 years: preoperational stage; 7 to
10–11 years: concrete operational stage; 10–12 years:
transient formal stage).

Strengths of the current study, as compared to many
previous ones, include the use of a self-report measure
of pain as a primary end point, as recommended by
a Cochrane collaboration review of psychological in-
terventions for needle-treated procedural pain in chil-
dren and adolescents.9 This review indeed highlighted
the importance and utility of such methodology, as
the ratings obtained via self-report were not always
congruent with observer ratings or behavioural mea-
sure. In this setting, it should be emphasized that in
the present study, a good agreement between the
different pain evaluations was observed. Such good
correlations were indeed observed between two well-
established self-report scales (VAS and face pain scale
revised)10 one the one hand and between VAS and
hetero-evaluations on the other. That the use of differ-
ent evaluation modalities lead to the same results (i.e.
the superiority of the intervention strategy versus stan-
dard care) provides additional strength to our results.
In addition, the study was analyzed on intention to
treat basis, i.e. the children included were evaluated
even if we noticed some protocol violations (e.g. no
application of an anesthesic patch, wrong vaccine,
parents finally not collaborating with the protocol
procedure) (Fig. 1).

Our study has several limitations. This study was an
open study. It was not possible to realize a double-
blind study as the vaccination strategy’s used needed
specific management. The methodology used was
the same as the one used to compare two surgical

methods. Strictly speaking, sequential allocation to
treatment groups was not a randomization but
a pseudo-randomization procedure. Indeed, that inves-
tigators did not encounter any refusal from the children
or their parents, and the children were included in the
study in an order only determined by their entry in the
doctor’s datebook refers to a pseudo-randomization
procedure.9 However, a real children randomization
would have been neither feasible nor ethically accept-
able. Indeed, the same investigator could not be ex-
pected to act as required by the intervention protocol
with a child, then with his previous usual habits. More-
over, proceeding differently among children from
a same family would not have been acceptable, in case
of vaccinations scheduled during the same visit. Alter-
natively, GP randomization in a cluster-style design
would not have been feasible for practical reasons in-
cluding the number of GPs needed, which would have
exceeded our recruitment potential.

In conclusion, our results show that a multifactorial
strategy including combined pharmacological and
non-pharmacological approaches significantly decrease
pain in 4- to 12-year-old children. Pain management
during vaccinations not only aims at decreasing pain
but also at avoiding negative psychological responses
like phobia and fear during consultations. Such strate-
gies could make vaccines more acceptable to children
and improve the child–doctor relationship, also con-
tributing to the decrease of the child’s fear about
health care. These strategies could even show a child
his own resources. Most of the children consulting not
only urban GPs and paediatricians but also infant and
maternal welfare centres (Protection Maternelle et In-
fantile) could benefit from this multifactorial strategy,
according to ‘Standards Options et Recommandations’
published by ‘La Société Francaise des cancers de

*Seven parents did not collaborate to the protocol, and 1 child received RORvax® 

Assessed for eligibility (n=239)

Included  (n=239)

Excluded (n=0)

CONTROL GROUP
Allocated for the Evaluation (n=132)

Received allocated Evaluation (n=132)
Did not receive allocated Evaluation (n=0) 

INTERVENTION GROUP
Allocated for Intervention (n=107)

Received allocated Intervention (n=99)
Did not receive allocated Intervention (n=8)*

Lost of follow-up (n=0)
Discontinued Intervention (n=0)

Lost of follow-up (n=0)
Discontinued Intervention (n=0)

Analyzed (n=132)
Excluded from analysis (n=0) 

Analyzed (n=107)
Excluded from analysis (n=0)

FIGURE 1 Study flow chart. *Seven parents did not collaborate to the protocol and one child received RORvax�
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l’enfant’ and ‘La Société Francaise d’étude et de
traitement de la douleur’.39

Acknowledgements

This study was sponsored by CIC-INSERM-CHU de
Nancy (France). We thank the following GP investiga-
tors for help throughout the study: Dr Adam Jean-
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bulatoire chez l’enfant de 1 mois à 15 ans. 2000. http://www.
has-sante.fr/portail/upload/docs/application/pdf/doulenfrap2.pdf.
(accessed on September 18, 2008).

9 Uman LS, Chambers CT, McGrath PJ, Kisely S. Psychological in-
terventions for needle-related procedural pain and distress in
children and adolescents [review]. Cochrane Database Syst
Rev 2006; CD005179.

10 Stinson JN, Kavanagh T, Yamada J, Gill N, Stevens B. Systematic
review of the psychometric properties, interpretability and
feasibility of self-report pain intensity measures for use in
clinical trials in children and adolescents. Pain 2006; 125:
143–157.

11 Jacobson RM, Swan A, Adegbenro A, Ludington SL, Wollan PC,
Poland GA. Making vaccines more acceptable—methods to
prevent and minimize pain and other common adverse events
associated with vaccines. Vaccine 2001; 19: 2418–2427.

12 Cohen Reis E, Holubkov R. Vapocoolant spray is equally effective
as EMLA cream in reducing immunization pain in school-aged
children. Pediatrics 1997; 100: E5.

13 Cassidy KL, Reid GJ, McGrath PJ, Smith DJ, Brown TL, Finley
GA. A randomized double-blind, placebo-controlled trial of
the EMLA patch for the reduction of pain associated with in-
tramuscular injection in four to six-year-old children. Acta Pae-
diatr 2001; 90: 1329–1336.

14 Uhari M. A eutectic mixture of lidocaine and prilocaine for alle-
viating vaccination pain in infants. Pediatrics 1993; 92:
719–721.

15 Halperin BA, Halperin SA, McGrath P, Smith B, Houston T. Use
of lidocaine-prilocaine patch to decrease intramuscular injec-
tion pain does not adversely affect the antibody response to
diphtheria-tetanus-acellular pertussis-inactivated poliovirus-
Haemophilus influenzae type b conjugate and hepatitis B vac-
cines in infants from birth to six months of age. Pediatr Infect
Dis J 2002; 21: 399–405.

16 Halperin SA, McGrath P, Smith B, Houston T. Lidocaine-prilocaine
patch decreases the pain associated with the subcutaneous ad-
ministration of measles-mumps-rubella vaccine but does not
adversely affect the antibody response. J Pediatr 2000; 136:
789–794.

17 Ipp M, Cohen E, Goldbach M, Macarthur C. Effect of choice of
measles-mumps-rubella vaccine on immediate vaccination pain
in infants. Arch Pediatr Adolesc Med 2004; 158: 323–326.

18 Taddio A, Ohlsson A, Einarson TR, Stevens B, Koren G. A sys-
tematic review of lidocaine-prilocaine cream (EMLA) in the
treatment of acute pain in neonates. Pediatrics 1998; 101: E1.

19 Wood C, von Baeyer CL, Bourrillon A, Dejos-Conant V, Clyti N,
Abitbol V. Self-assessment of immediate post-vaccination
pain after two different MMR vaccines administered as a sec-
ond dose in 4- to 6-year-old children. Vaccine 2004; 23:
127–131.

20 Usonis V, Bakasenas V, Kaufhold A, Chitour K, Clemens R. Re-
actogenicity and immunogenicity of a new live attenuated com-
bined measles, mumps and rubella vaccine in healthy children.
Pediatr Infect Dis J 1999; 18: 42–48.

21 Gothefors L, Bergstrom E, Backman M. Immunogenicity and reac-
togenicity of a new measles, mumps and rubella vaccine when
administered as a second dose at 12 y of age. Scand J Infect Dis
2001; 33 (7): 545–9.

22 Harrison A. Preparing children for venous blood sampling. Pain
1991; 45: 299–306.

23 Fernald CD, Corry JJ. Empathic versus directive preparation of
children for needles. Child Health Care 1981; 10: 44–47.

24 Gonzalez JC, Routh DK, Saab PG et al. Effects of parent pres-
ence on children’s reactions to injections: behavioral, physio-
logical, and subjective aspects. J Pediatr Psychol 1989; 14:
449–462.

25 Bauchner H, Waring C, Vinci R. Parental presence during proce-
dures in an emergency room: results from 50 observations. Pe-
diatrics 1991; 87: 544–548.

26 Bauchner H, Vinci R, Bak S, Pearson C, Corwin MJ. Parents and
procedures: a randomized controlled trial. Pediatrics 1996; 98:
861–867.

27 Wolfram RW, Turner ED. Effects of parental presence during
children’s venipuncture. Acad Emerg Med 1996; 3: 58–64.

Family Practice—an international journal428

http://www.has-sante.fr/portail/upload/docs/application/pdf/doulenfrap2.pdf
http://www.has-sante.fr/portail/upload/docs/application/pdf/doulenfrap2.pdf


28 Lang EV, Hatsiopoulou O, Koch T et al. Can words hurt? Patient-
provider interactions during invasive procedures. Pain 2005;
114: 303–309.

29 Caty S, Ellerton ML, Ritchie JA. Use of a projective technique to
assess young children’s appraisal and coping responses to a ve-
nipuncture. J Soc Pediatr Nurs 1997; 2: 83–92.

30 Christiano B, Tarbell SE. Brief report: behavioral correlates of
postoperative pain in toddlers and preschoolers. J Pediatr Psy-
chol 1998; 23: 149–154.

31 Kleiber C, Harper DC. Effects of distraction on children’s pain and
distress during medical procedures: a meta-analysis. Nurs Res
1999; 48: 44–49.

32 Fowler-Kerry S, Lander JR. Management of injection pain in chil-
dren. Pain 1987; 30 (2): 169–175.

33 Megel ME, Houser CW, Gleaves LS. Children’s responses to im-
munizations: lullabies as a distraction. Issues Compr Pediatr
Nurs 1998; 21: 129–145.

34 Cohen LL, Blount RL, Panopoulos G. Nurse coaching and cartoon
distraction: an effective and practical intervention to reduce

child, parent, and nurse distress during immunizations. J Pe-
diatr Psychol 1997; 22: 355–370.

35 French GM, Painter EC, Coury DL. Blowing away shot pain:
a technique for pain management during immunization. Pediat-
rics 1994; 93: 384–388.

36 Sparks L. Taking the ‘‘ouch’’ out of injections for children. Using dis-
traction to decrease pain.MCNAmJMatern ChildNurs 2001; 26:
72–78.

37 Hurley A, Whelan EG. Cognitive development and children’s per-
ception of pain. Pediatr Nurs 1988; 14: 21–24.

38 Twycross A, Moriarty A, Betts T. Prise en charge de la
douleur chez l’enfant. Elsevier/Masson: Abrégés de Médecine,
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