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BACKGROUND: Distraction has recently gained attention as a tech-
nique that may help reduce acute pain in infants and toddlers; however,
results remain equivocal. It appears that these mixed results stem from a
variety of methodological differences with regard to how distraction is
implemented.

OBJECTIVES: To offer more definitive conclusions regarding the efficacy
and mechanisms of distraction for pain management during infancy.
Specifically, the goal was to examine whether the agent of distraction (ie,
the specific person conducting the distraction) and preneedle distress
behaviours impact the efficacy of distraction when toddlers were held by
parents.

METHODS: A total of 99 toddlers were randomly assigned to one of three
conditions (typical care, research assistant-directed distraction or parent-
directed distraction). Toddler distress behaviours were assessed pre- and
postneedle. Toddlers were further grouped according to distress behaviours
preneedle (low/no distress versus high distress). Parental soothing behav-
iours were also assessed as a manipulation check.

RESULTS: Toddler postneedle pain did not significantly differ among
groups. However, toddlers who were distressed preneedle displayed signifi-
cantly more pain postneedle, regardless of the treatment group. There were
no significant interactions between treatment group and preneedle distress
behaviours.

CONCLUSIONS: These results suggest that, when being held by a parent,
distraction using a toy does not result in lower pain scores in the context of
immunization, regardless of who offers the distraction. Furthermore, these find-
ings raise the notion that if clinicians ensured toddlers were regulated before
attempting an immunization, postneedle pain may be significantly reduced.
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La distraction par les jouets : clarifier le role d’un
agent de distraction et du désarroi des tout-petits
avant une piqlire

HISTORIQUE : La distraction a récemment suscité I'attention comme
technique pour contribuer 2 réduire la douleur aigué chez les nourrissons et
les tout-petits, mais les résultats demeurent équivoques. Il semble que ces
résultats mitigés découlent de diverses différences méthodologiques quant
a exécution de la distraction.

OBJECTIFS : Offrir des conclusions plus définitives au sujet de Pefficacité
et des mécanismes de distraction pour prendre en charge la douleur
pendant la petite enfance. Notamment, les chercheurs visaient 2 examiner
si 'agent de distraction (c’est-a-dire la personne qui procéde a la
distraction) et le désarroi avant la piqdre influent sur lefficacité de la
distraction lorsque les tout-petits sont dans les bras de leurs parents.
METHODOLOGIE : Les chercheurs ont réparti aléatoirement un total
de 99 tout-petits entre trois méthodes (soins habituels, distraction assurée
par un adjoint de recherche ou distraction assurée par un parent). Ils ont
évalué les comportements de désarroi des tout-petits avant et apres la
piqire. Les tout-petits ont été subdivisés selon leurs comportements de
désarroi avant la piqire (un désarroi faible ou absent par rapport a un
désarroi important). Ils ont également évalué les comportements apaisants
des parents pour vérifier la manipulation.

RESULTATS : La douleur que ressentaient les tout-petits aprés une piqtire
ne différait pas de maniere significative entre les groupes. Cependant, les
tout-petits qui étaient en désarroi avant une piqire affichaient beaucoup
plus de douleur apres la piqire, quel que soit leur groupe de traitement. Il
n’y avait pas d’interactions significatives entre le groupe de traitement et
les comportements de désarroi avant une piqfire.

CONCLUSIONS : D’aprés ces résultats, lorsque le tout-petit est dans les
bras d’un parent, la distraction au moyen d’un jouet ne s’associe pas & un
indice de douleur moins élevé lors de I'administration d’un vaccin, quelle
que soit la provenance de la distraction. De plus, ces résultats laissent croire
que si les cliniciens s’assuraient que le tout-petit s’était calmé avant de
tenter de lui administrer un vaccin, la douleur aprés la vaccination pourrait
diminuer considérablement.

mmunization pain is experienced by the vast majority of toddlers

and children. Canadian children undergo approximately 28 immun-
izations by six years of age, with most occurring before two years of age
(1). Despite recommendations based on a solid foundation of research
regarding toddler procedural pain management strategies, there is still
no ‘best’ way to effectively minimize pain from medical procedures (2),
particularly with regard to nonpharmacological interventions for
infants and toddlers older than one month of age (3).

However, distraction in young children has been gaining attention
recently as a technique that may help reduce pain from acutely painful
procedures. For example, a recent meta-analysis examining distraction
techniques for infants and children reviewed a variety of approaches
including breathing exercises, suggestion, child-directed distraction,
parent-led distraction and nurse-led distraction (4). Given the cogni-
tive demands of approaches such as breathing exercises, the distraction
techniques most applicable to children younger than two years of age
are those that are led by an adult such as a parent, nurse or research

assistant (RA). Distraction involves the use of materials to provide
alternative sensory stimulation during a painful procedure (5). The
child’s attention is focused on a distractor (eg, a toy) instead of
allowing their attention to be focused on the painful stimuli.
Distraction is easy to use, inexpensive and has minimal, if any, side
effects. This technique has been more widely researched in both older
children and adult populations, and many studies have found it to be
effective in reducing pain and distress when undergoing acutely pain-
ful procedures in these populations (6-8). However, some equivocal
findings, even within these older populations, remain (9). In com-
parison, little research has been performed regarding the use of this
technique in toddlers (ie, 12 to 24 months of age), and the research
that has been performed is equivocal, with some studies finding sup-
port for distraction (10-12) and others not finding support (13-15). It
appears that these mixed results stem from a variety of methodo-
logical differences with regard to how distraction was implemented in
each study.
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To date, six studies have examined distraction as an intervention in
infants and toddlers younger than 24 months of age during immuniza-
tions. Based on these studies, a proper synthesis to inform clinical prac-
tice is difficult due to the lack of consistency across studies (eg, distractor
used, timing of exposure, individual[s] involved in distraction, demon-
strated efficacy across or even within research laboratories) and the lack
of reporting of specific details regarding the treatment (eg, length of
distraction, individual administering the distraction, toddler engage-
ment in distraction, the most effective type of distractor used and the
positioning of toddlers during the painful procedure). The majority of
studies that found distraction to be effective (10-12) used the Modified
Behaviour Pain Scale (MBPS [16]) or the Measure of Adult and Infant
Soothing and Distress (MAISD [17]) to measure toddler pain-related
distress. The majority of these studies also examined toddler pain-related
distress beyond the immediate pain reactivity phase (ie, beyond the first
20 s after the needle), used video distractors (with or without a toy),
always introduced distraction before the immunization, and involved
nurses and parents in the distraction. In the studies that did not show
distraction to be effective (13-15), only parents were involved, and dis-
traction was either not specifically defined because it represented what-
ever the parent naturally attempted, or only a toy was provided for the
parent to use. An explanation for the equivocal nature of these results is
that some studies included a passive distraction technique (eg, the tod-
dler watched a video) or an active distraction technique (the toddler
actively manipulated a toy).

Given the lack of systematic attention devoted to the variables sur-
rounding how distraction was implemented, especially when toy-
mediated distraction was used, it is not surprising that equivocal results
have been reported. To advance the field, examining the efficacy of
distraction tools that are readily available (ie, a toy) to health profes-
sionals appears to be most appropriate in terms of translating findings
into clinical use. Thus, despite previous findings regarding toys as dis-
tractors for toddlers, a toy was chosen over a portable DVD player,
which is a less feasible option for many pediatrician offices. Moreover,
before moving away from toys as a suitable distractor for toddlers, the
role of who is actually using the toy to distract should be examined. The
present randomized controlled trial examined the impact of agent of
distraction (ie, primary caregiver versus nonprimary caregiver) on the
efficacy of distraction for relieving postimmunization pain reactivity
and regulation (ie, how distress is regulated after an immunization) in
toddlers. The agent of distraction is considered to be a key variable
because toddlers are innately driven to achieve closeness to a primary
caregiver after a distressing event (18). It follows that having the pri-
mary caregiver offer a distractor, instead of focusing on proximally
soothing the toddler, may be acting in contrast to the toddler’s innate
need for closeness. The main research goal was to determine whether
the agent of distraction impacts the effectiveness of toy-mediated dis-
traction. Thus, the primary research question was: Do typical care,
RA-directed toy distraction, and parent-directed toy distraction condi-
tions have a differential impact on toddler pain reactivity and regula-
tion? It was hypothesized that toddlers in the RA-directed distraction
group would have the lowest pain response reactivity and regulation
postimmunization because parents could focus on holding their toddler
close while someone else distracted their toddler, rather than having to
multitask by simultaneously soothing and distracting their toddler.

To clearly address the role of our independent variable (ie, the
agent of distraction), the present study controlled each experimental
condition, taking into account factors such as timing of exposure,
length of distraction and toddler position during the procedure.
Furthermore, because parents naturally engage in a variety of other
soothing behaviours during painful procedures, other naturally occur-
ring soothing behaviours were also examined in all groups to help
contextualize the primary findings.

Finally, preneedle distress behaviours were also examined as a con-
textual factor that may impact toddlers’ pain responses postneedle.
Notably, some researchers have postulated that anticipatory distress
may prevent young children (one to seven years of age) from fully
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engaging in distraction (15), yet ‘baseline’ rates of toddler distress have
been ignored in the literature investigating distraction as a pain man-
agement strategy. Research from our laboratory has also shown that
preneedle distress behaviours are associated with higher pain reactivity
scores postneedle (19). Therefore, the second research question that
was examined was whether preneedle distress behaviours impact the
effectiveness of distraction.

By building on research to date and addressing many of the meth-
odological issues of previous research, the current study aimed to move
the field forward to more definitive conclusions regarding the efficacy
and mechanisms of distraction for pain management during infancy.

METHODS

Participants and setting

Approval to conduct the present study was obtained through both the
Human Participants Review Committee at York University and the
Hospital for Sick Children’s Research Ethics Board (Toronto, Ontario).
In the present study, parent-toddler dyads were recruited from a pediatri-
cian’s clinic in Toronto. Inclusion criteria for each dyad required that
the parent be the primary caregiver of the toddler and be fluent in
English; toddlers had to have been brought to the clinic for a scheduled
routine immunization and had to be between 12 and 20 months of age.
To control for factors that are known to impact toddlers’ responses to
pain, toddlers with suspected cognitive impairment or chronic illness
and toddlers who had been hospitalized or were born before 36 weeks’
gestation were ineligible to participate.

Power analysis

A power analysis conducted before data collection using a medium
effect size of 0.54 (which was obtained from previous research evaluat-
ing distraction for toddler pain [12]) indicated that 40 participants in
each of the three treatment groups would yield a power ranging from
0.80 to 0.99 (depending on the value of the interclass correlation for
repeated measures) with a 3 x 3 mixed ANOVA design (alpha=0.05).
When the same analysis was performed using a sample size of 30 par-
ticipants in each condition, the power ranged from 0.60 to 0.98 (again,
depending on the interclass correlation for repeated measures). Based
on these calculations, a sample size of between 30 and 40 toddlers per
condition would yield adequate power.

Apparatus

One video camera was placed on a tripod and captured toddler, parent
and RA behaviour. The distractor that was used was an age-appropriate
handheld toy (Activity Center, Tiny Love, Israel) that incorporates
several modes of processing (ie, visual, auditory and tactile).
Accordingly, it allowed for active participation on behalf of the tod-
dler (ie, buttons to press and wheels to spin). However, there were also
more passive elements of the toy (ie, music and bright colours) that
could engage the toddler if he or she did not actively interact with it.
Regardless of condition (ie, RA-directed distraction or parent-directed
distraction), the RA held the toy in a manner to maximize toddler
access and strictly control toy exposure.

Procedure

On arrival at the clinic, parents of toddlers 12 to 20 months of age who
were receiving a routine immunization were offered a flyer by the clinic
receptionist indicating that a study was being performed at the clinic.
If the parent stated that they wanted to hear more about the study, an
RA approached them and informed them of the study in greater detail.
If the parent agreed to participate, they signed the consent forms. The
RA then opened an envelope with the subject’s identification number
on the front, which contained a slip of paper indicating the randomly
assigned condition (1 = typical care, 2 = RA-directed distraction,
3 = parent-directed distraction). Once this was determined, the RA
read the specified script for that particular condition to the parent.
An RA blinded to the purpose and hypotheses of the study and who
did not partake in collecting and analyzing the data generated the
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allocation sequence using a computerized random number generator.
RAs collecting the data could not be blinded to group assignment
because each condition required specific instructions and different
tasks to be performed. However, all RAs collecting data were blind
to the hypotheses of the study. The RAs who directed the distraction
were trained psychology undergraduates.

Parents and toddlers first underwent a routine checkup with the
pediatrician. The RA then entered the room and began videotaping
the dyad from immediately before the immunization(s) until the dyad
left the clinic room. Routine procedure in the clinic dictated that
parents held their toddler for the immunization; thus, all toddlers were
held. After the procedure, parents were asked to complete a brief
demographic information form.

Description of conditions

Typical care: In this condition, parents held their toddler and were
asked to interact with their toddler as they normally would; parents were
not given a toy or trained on any specific distraction technique.
RA-directed distraction: While parents were holding their toddler,
the RA informed the parent that, immediately before the immuniza-
tion, the RA would be holding a toy and trying to encourage the tod-
dler to attend to it. The parent was specifically instructed not to help
the RA engage the toddler and to focus on behaving “as they normally
would” with their toddler. RAs were instructed on how to use the toy
(ie, spin wheels, press certain buttons to get music to play) as well as
how to engage the toddler with the toy using verbal cues (eg, “Look at
this!”). The RA was instructed to engage the toddler with the toy
starting immediately when the doctor began preparing the toddler by
swabbing the injection site with alcohol and to continue for one push
of the music button (approximately 45 s). This was performed to con-
trol the application of the intervention for each toddler, while provid-
ing the toddler with distraction before, during and after the needle(s).
Introducing the toy immediately before the immunization was chosen
to optimize the effect of the novelty of the toy and minimize the pos-
sibility of habituation to the toy before the procedure. The RA was
instructed to maintain the same level of distraction throughout the
45 s period.

Parent-directed distraction: In this condition, parents were also hold-
ing their toddler. To strictly control the intercondition differences, the
RA was again holding the toy, but the parent was responsible for
encouraging the toddler to attend to it. Moreover, the parents were
trained to use the toy in the same way the RAs were trained. They
were informed of all the functions of the toy, given suggestions on how
to engage their infant, and were told when to begin distracting the
toddler and when to stop distracting (ie, when the doctor swabbed the
site with alcohol and when the music played through once, approxi-
mately 45 s).

Measures

Demographic questionnaire: Parents were asked to complete a brief
demographic questionnaire regarding personal information about
themselves (eg, age, sex, cultural background), as well as information
about the toddler (eg, age, sex, previous number of injections). When
in a distraction condition (either RA-directed or parent-directed),
parents were also asked whether their toddler had ever played with the
specific toy used in the present study (8.3% of the total sample had
seen the toy before). Although controlling which immunizations tod-
dlers received was not possible, the type of immunization received was
recorded to determine whether there were group differences with
regard to this variable. The majority of toddlers across conditions
received two needles during their appointment (typical care: 85%,
parent-directed distraction: 97%, and RA-directed distraction: 94%,
respectively). Group differences with regard to demographic data are
discussed in the results section.

The MBPS: The MBPS (16) was used to assess the degree of toddler
pain and distress. The MBPS has been shown to be a valid and reliable
measure of acute pain-related distress. There are three subsections of
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the scale (facial expression, cry and body movement), each requiring
the coder to rate overt toddler behaviours during a 15 s epoch. Facial
expression and body movements were scored using a scale from O to 3
(0 being smiling or relaxed body movements). Cry was scored on a
scale from 0 to 4 (0 being laughing or cooing to 4 being full-lunged cry
in which the toddler is already crying before needle). When complete,
all three sections of the measure were summed to obtain a total toddler
pain score (range O to 10) for each of the three phases of
immunization.

In the current study, the MBPS was used to code distress during
three 15 s time periods: 15 s directly preceding the swabbing of the
injection site with alcohol (baseline phase); 15 s directly after the last
needle (immediate phase; begins when the needle is inserted); and
then again for a 15 s period at 1 min after the last needle (recovery
phase). The primary coder was blinded to the study hypotheses. Inter-
rater reliability was conducted with a reliability coder. Reliability was
high, with interclass correlations ranging from 0.89 to 1.00 in 28% of
the total sample.

The distribution of toddler MBPS distress scores at baseline was

examined and it was observed that approximately one-half of the
sample exhibited distress behaviours preneedle (40.8% with a score of
3 to 9) and approximately one-half of the sample did not exhibit dis-
tress behaviours preneedle (59.2% with a score of 2 or below). Toddlers
were divided into two groups according to this natural split: those who
displayed behavioural distress preneedle (assigned a value of 1); and
those who displayed minimal to no behavioural distress preneedle
(assigned a value of 0).
The MAISD: The MAISD (17) is a reliable and valid behavioural
observation scale that was developed to evaluate the behaviours of
children, parents and nurses during painful pediatric medical proced-
ures. For the purpose of the present study, parental soothing behav-
iours (distraction, offer toy, offer pacifier, offer food, physical comfort,
rocking and verbal reassurance) and RA distraction behaviours were
coded as present (1) or absent (0) during 5 s epochs. The MAISD was
used to code these behaviours for two phases: the entire 1 min period
immediately before swabbing of the injection site with alcohol (preim-
munization swabbing; 12 x 5 s epochs) and the entire 1 min and 15 s
period immediately after the last needle (postimmunization; 15 x 5 s
epochs). There were two primary coders (both blinded to study
hypotheses) and the percentage agreement between the two was high,
ranging from 88% to 100% agreement on 20% of the total sample.
Analyses were performed using index scores (ranging from 0 to 1)
representing the proportion of 5 s intervals in which a given behaviour
occurred in either the preimmunization swabbing phase or the postim-
munization phase.

RESULTS

Data collection spanned 11 months (August 2007 to June 2008), and
the final sample consisted of 99 toddlers (41 female; mean [+ SD] age
14.98+2.88 months) and their parents (See Figure 1 for CONSORT
flow diagram of subjects). Mothers accompanied 87% of toddlers and
fathers accompanied 13% of toddlers in the entire sample. The sample
included participants from a wide range of cultural backgrounds,
including Japanese, Greek, Italian, Filipino, Irish and Russian, with
22% of the sample reporting that the cultural background with which
they identified most was Canadian. The majority of parents were mar-
ried (87%) and highly educated (75% had completed a university
degree or higher).

Initially, data management analyses were performed to ensure that
the analyses could be conducted as planned. Assumption checking, toy
exposure analysis, treatment group equivalency analyses and a treat-
ment integrity analysis were conducted before starting the main
analyses.

The primary analyses for the present study were performed using
the pain-related distress scores (MBPS) as the dependent variables.
Two 3 x 2 between-group ANOVAs were conducted to determine
whether toddlers’ pain-related distress scores significantly differed
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Number of subjects
approached to participate in
study (n=103)

[

Number of subjects who
agreed to participate in the
study (n=103)

Excluded from analysis (n= 0)

TC RAD PD
Allocated to intervention Allocated to intervention Allocated to intervention
(n=34) (n=35) (n=34)
Received allocated intervention Received allocated intervention Received allocated intervention
(n=34) (n=35) (n=34)
Did not receive allocated Did not receive allocated Did not receive allocated
intervention intervention intervention
(n=0) (n=0) (n=0)
Analyzed (n=34) Analyzed (n=33) Analyzed (n=32)

Excluded from analysis (n= 2)

Excluded from analysis due to
experimenter error

Excluded from analysis (n= 2)

Excluded from analysis due to
experimenter error

Figure 1) CONSORT Flowchart. PD Parent-directed distraction;
RAD Research assistant-directed distraction; TC Typical care

TABLE 1

Mean pain reactivity scores for ANOVA

Group No distress Distress

Typical care 7.65+0.33 9.64+0.39 8.66+0.26

Parent-led distraction ~ 8.11+0.34 9.15+0.41 8.64+0.26

RA-led distraction 8.05+£0.41 9.23+0.41 8.63+0.27
7.94+0.19* 9.34+0.23*

Data presented as mean + SE. Main effect means are in shaded cells.
*Indicates means that are significantly different (P<0.0001). RA Research
assistant

between treatment groups (typical care, RA-directed distraction,
parent-directed distraction) and across the two preneedle distress con-
ditions (not distressed preneedle, distressed preneedle). One ANOVA
was performed using immediate pain-related distress scores (reactivity)
and the second ANOVA used pain-related distress scores 1 min after
the final needle (recovery).

Secondary analyses were also performed to contextualize the primary
findings. MAISD parental soothing behaviours were examined across
treatment groups and phases to obtain a more detailed picture of the
soothing behaviours parents were engaging in across conditions and
whether there were significant group differences among these variables.

Preliminary analyses

All assumptions for the planned analyses were verified and met. To
examine group equivalency, treatment integrity and impact of previ-
ous toy exposure, a conservative P value of 0.05 for each test was used
for both ANOVAs and Dunnett’s post hoc comparisons. Although
significant differences were observed with regard to parent sex, parent
age and whether toddlers had received the Prevnar vaccine (Wyeth,
USA) during their appointment, post hoc analyses demonstrated no
relationship with the pain-related distress outcome measure and, thus,
group equivalency was ensured.

In terms of treatment integrity, analyses were conducted to ensure
the level of distraction and toddler engagement in distraction varied in
the expected directions across the three groups. As expected, level of
distraction was significantly higher in both treatment groups than in
the control group (with no difference in level of distraction between
the two treatment groups). Moreover, the parent-directed distraction
group had significantly higher levels of parent-led distraction than the
other two groups, and the RA-directed distraction group had signifi-
cantly higher levels of RA-led distraction than the other two groups.
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TABLE 2

Mean pain recovery scores for recovery ANOVA

Group No distress Distress

Typical care 5.61+0.53 7.06+0.64 6.33+0.41

Parent-led 4.72+0.56 7.08+0.66 6.47+0.42

RA-led 5.40£0.53 7.54+0.66 5.9+0.43
5.24+0.312* 7.225+0.38*

Main effect means are in shaded cells. *Indicates means that are significantly
different (P<0.0001). RA Research assistant

In addition, there were no significant group differences with regard to
the level of toddler engagement in the distraction that was being
used.

Finally, the previous level of toy exposure was also examined
among the groups and no significant differences were found.

Primary analysis: Toddler pain and distress between treatment
groups and baseline distress conditions

Two 3 x 2 between-group ANOVAs were performed to determine
whether toddlers’ pain reactivity and regulation scores significantly
differed between treatment groups as well as across baseline distress
conditions. There were no main effects of treatment condition on tod-
dler reactivity or regulation distress scores (F[2, 92]=0.001, P=0.999;
F[2, 92]=0.483, P=0.619, respectively). However, there were main
effects for the baseline distress conditions for both toddler reactivity
and recovery distress scores (F[1, 92]=21.86, P<0.001; F[1, 92]=16.45,
P<0.001, respectively). Toddlers who were distressed preneedle had
significantly higher pain reactivity and recovery scores (Table 1 and
Table 2). There were no significant interactions for either analysis

(FI2, 92]=0.990, P=0.376; F[2, 92]=0.315, P=0.730, respectively).

Secondary analyses: Parental soothing behaviours across treatment
groups and baseline distress scores preneedle

To contextualize the primary findings, two MANOVAs were per-
formed, using all 99 subjects, to better understand the type of nondis-
traction soothing behaviours used by parents in each condition. For
both analyses, offering a toy and offering food were excluded because
they occurred less than 10% of the time. The first analysis examined
parental soothing behaviours during the preimmunization swabbing
phase. No significant group differences were found among any of
the soothing behaviours for this time period. The second analysis
examined postimmunization soothing behaviours across conditions.
Only one behaviour (verbal reassurance) was found to be signifi-
cantly different between conditions (F[2, 96]=6.91; P<0.05). Post hoc
analysis using Dunnett T3 values to control for violations of equality
of error variance revealed that parents in the typical care condition
made significantly more reassuring comments than did parents in the
parent-directed distraction condition (0.32+0.23 versus 0.14+0.16;
P=0.001).

DISCUSSION

The current study was the first to explore the impact of who is con-
ducting the distraction (ie, the agent of distraction) on the helpfulness
of toy distraction for decreasing pain in toddlers who are being held by
a parent during routine immunization. Results of the present study
suggest that when a parent is holding his or her toddler, distraction
with a handheld toy, regardless of whether a parent or nonparent is
doing the distraction, is not significantly different than standard care.
Because the present study controlled for who led the distraction (par-
ent or RA), the type of toy distractor (ie, one toy that allowed for both
passive and/or active participation by the toddler), the amount of toy
distraction in each treatment condition (including the onset and dur-
ation of distractor), the level of toddler engagement in distraction
across conditions, the positioning of the toddler and parent (toddler
held proximally in the parent’s arms) and both distracting and nondis-
tracting parental soothing behaviours, we assert confidence in these
results.
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Our results are consistent with the findings of Jahromi et al (13),
Cramer-Berness and Friedman (14), and MacLaren and Cohen (15),
and contradict other studies by Cohen (10) and Cohen et al (11,12).
There were many key factors that distinguished the current study from
others, as well as factors that were common between our study and
others. All studies that found distraction to be helpful were performed
using video as the distraction. Specifically, the mode of distraction
used by studies supporting the efficacy of distraction was a portable
DVD player and a video of a popular television show for children.
The majority of studies not supporting the use of distraction, includ-
ing the current study, used a handheld musical toy or examined the
naturally occurring distraction behaviours of parents. We had initially
hypothesized that toy-mediated distraction had thus far been shown to
be ineffective because the parent was diverted from proximally sooth-
ing their child (eg, holding them close, using affectionate behaviours
such as kissing or rubbing the pained area) due to the distraction.
Given that we ensured all parents were holding their children in both
treatment groups and the control group (allowing parents the freedom
to use proximal soothing behaviours during distraction), this hypoth-
esis was not supported. It is evident that toy-mediated distraction is
not an effective technique for reducing toddler pain related distress
following immunization. However, given the evidence supporting the
effectiveness of video-mediated distraction on reducing the toddler
pain response, it is important to note that distraction, in and of itself,
should not be considered an ineffective technique. More research is
needed to determine which forms of distraction work best with older
toddlers undergoing routine immunization.

It is speculated that the lack of group differences on toddler distress
behaviour scores occurred mainly because parents in all conditions
were holding and proximally soothing their toddlers. This is supported
by the finding that there were no significant differences in the amount
of parental holding and other ‘contact’ soothing behaviours between
conditions. Thus, when a parent was given the opportunity to hold
their child (and proximally soothe), toy-mediated distraction, regard-
less of being implemented by a parent or nonparent, was not signifi-
cantly more effective than standard care.

Furthermore, given that preneedle distress is a common occurrence
among toddlers older than 12 months of age, we also examined the
impact of whether the toddler was distressed preneedle on the effective-
ness of distraction. Pain reactivity and regulation scores were examined
separately across each treatment group according to baseline levels of
toddler distress behaviours (ie, either distressed or not distressed pren-
eedle). Overall, a main effect was found for preneedle distress with
regard to both pain reactivity and regulation scores. Across all treatment
groups, toddlers who were distressed preneedle were significantly more
distressed immediately after the needle and 1 min after the needle com-
pared with toddlers who were not distressed preneedle. Replicating pre-
vious results from our laboratory (19), this finding suggests that
preneedle distress results in higher pain scores immediately postneedle;
furthermore, this impact occurs regardless of the presence of toy-mediated
distraction. This suggests that, on the whole, giving a needle to a toddler
who is already distressed will result in that toddler having higher pain
scores postneedle than a toddler who was not distressed preneedle.

Our findings raise the idea that if clinicians made efforts to ensure
that toddlers are not distressed before attempting an acutely painful
stimulus, postneedle pain may be significantly reduced. It is a commonly
held belief that preneedle distress behaviours may be a product of
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anticipatory anxiety (ie, by 12 months of age, some toddlers may come
to associate the doctor with pain due to repetitive pairing of the two
over the year [20]). Thus, based in part on our results, one could extrapo-
late that better acute pain management for needle pain could not only
reduce pain in the short term but also in the longer term because there
may be less preneedle/anticipatory distress for future needles (due to less
painful past needles), resulting in lower postneedle pain scores. To
address preneedle distress, immunizing health professionals may want to
first perform all needle preparation in the room because this would allow
toddlers to habituate to the health professionals’ presence. Second,
health professionals should ask parents to hold toddlers close to increase
proximity and remind parents that being calm in the period before the
needle helps their toddlers to be calm for the needle, which in turn
typically results in less preneedle distress. Third, interventions, such as
administering sucrose (21,22), breastfeeding (23,24) and using topical
anesthetics before the procedure, when feasible (25,20), are well-
established methods of reducing toddler pain-related distress during
painful procedures. If used consistently during immunization, these
interventions may prevent, or at least reduce, future conditioned anx-
iety and distress responses to immunization.

There were a number of limitations to the present study. Aspects of
how the toy-mediated distraction was executed may have also contrib-
uted to the null findings. Because many young children find any
physical contact by a medical professional potentially threatening,
waiting until the point of physical contact to begin distraction may
have limited the effectiveness of the distraction. Perhaps by introdu-
cing the distractor earlier in the visit or by using a different toy pren-
eedle, the toddler may be better able to engage in the distraction,
diverting attention away from the doctor and needle. However, future
studies must take into account toddler habituation when timing the
introduction of the toy, to maximize engagement with the toy and the
potential efficacy in pain mediation. It is also important to note that
the present study was conducted in a pediatrician’s clinic located in an
area of Toronto with higher socioeconomic status. Consequently, the
results of the current study may not be generalizable to parent-toddler
dyads from more socioeconomically disadvantaged areas. We also did
not examine whether the toddler was passively or actively engaged
with the toy distraction. Further examination of the type of engage-
ment toddlers had with the toy may reveal important differences in
pain responses. Finally, it remains unclear whether a more highly
trained technician (eg, a child life specialist) would be more effective
at distracting toddlers than an RA.

In conclusion, from a clinical perspective, our results suggest that
when parents are holding their toddlers, toy-mediated distraction does
not reduce pain-related distress, regardless of who the agent of distrac-
tion is. Moreover, our secondary analyses suggest that, regardless of
whether a toy is used, when toddlers are distressed preneedle, they have
higher pain-related distress scores in the immediate pain reactivity
phase (ie, 15 s after the painful stimulus is removed) and the recovery
phase (ie, 1 min after the painful stimulus is removed) than toddlers
who are not distressed preneedle. Interventions aimed at reducing
preneedle distress may prove critical to reducing the distress that both
toddlers and caregivers experience as a result of these procedures.
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