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BACKGROUND: Research suggests that caregivers’ beliefs pertaining
to infant pain and which infant pain cues are perceived to be impor-
tant play an integral role in pediatric pain assessment and manage-
ment.

OBJECTIVES: Following a recent quasi-experimental study reporting
on caregiver background and age differences in actual infant pain judg-
ments, the present study clarified these findings by analyzing caregiv-
ers’ pain beliefs and the cues they use to make pain assessments, and by
examining how the wording of belief questions influenced caregivers’
responses.

METHODS: After making pain judgments based on video footage of
infants between two and 18 months of age receiving immunizations,
parents, nurses and pediatricians were required to respond to question-
naires regarding pain beliefs and importance of cues.

RESULTS: Parents generally differed from pediatricians. Parents
tended to have less optimal beliefs regarding medicating the youngest
infants, were more influenced by question wording, and reported using
many more cues when judging older infants than other caregiver
groups. In terms of beliefs, influence of question wording and cue use,
nurses tended to fall in between both groups; they displayed similari-
ties to both parents and pediatricians.

CONCLUSIONS: Paralleling the original findings on pain judgments,
these findings suggest that parents differ from pediatricians in their
pain beliefs and the cues they use to make pain judgments. Moreover,
some similarities were found between parents and nurses, and between
nurses and pediatricians. Finally, caution must be taken when inter-
preting research pertaining to beliefs about infant pain because ques-
tion wording appears to influence interpretation.
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Comment les soignants jugent-ils la douleur
chez le nourrisson? Contraste entre parents,
infirmiéres et pédiatres

HISTORIQUE : Selon la recherche, les croyances des soignants au sujet
de la douleur et de ses indices chez le nourrisson joueraient un rdle
important dans leur facon de I’évaluer et de la traiter.

OBJECTIFS : A la suite d'une récente étude quasi-expérimentale sur le
role du bagage et de 'age des soignants dans 'opinion qu'ils se forment de
la douleur réelle des nourrissons, la présente étude a voulu clarifier certains
résultats en analysant les croyances des soignants sur la douleur et les
indices utilisés pour I’évaluer et en examinant de quelle fagon la
formulation des questions sur ces croyances pouvait influer sur leurs
réponses.

METHODES : Apres avoir évalué des épisodes douloureux montrés sur
des segments vidéos de nourrissons de 2 a 18 mois qui recevaient des
vaccins, des parents, des infirmieres et des pédiatres ont été invités a
répondre a des questionnaires sur leurs croyances relativement a la douleur
et sur 'importance des indices.

RESULTATS : Les parents ont en général fourni des réponses différentes
de celles de pédiatres. Ils ont eu tendance a adopter des positions moins
optimales quant a I'administration des médicaments aux nourrissons plus
jeunes; ils ont été davantage influencés par la formulation des questions et,
comparativement aux autres groupes de soignants, ils ont indiqué utiliser
un bien plus grand nombre d’indices pour évaluer la douleur chez les
nourrissons plus 4gés. Sur le plan des croyances, de l'influence de la
formulation des questions et de l'utilisation des indices, les infirmieres ont
eu tendance 2 se situer entre les deux autres groupes. Elles ont présenté des
similitudes avec les parents aussi bien qu’avec les pédiatres.
CONCLUSIONS : En établissant un parallele entre les conclusions
initiales et les présentes observations relativement a I’évaluation de la
douleur, on est porté a croire que les parents entretiennent des croyances
différentes de celles des pédiatres en ce qui concerne la douleur et les
indices qu'ils utilisent pour I'évaluer. De plus, certaines similitudes ont été
observées entre les parents et les infirmieres et entre les infirmieres et les
pédiatres. En conclusion, la prudence s'impose lorsqu’on interprete les
résultats de la recherche sur les croyances relatives a douleur chez les
nourrissons, parce que la formulation des questions semble exercer une
influence sur leur interprétation.

Misconceptions about the nature of infant pain have had
an unfortunate impact on infant care. Erroneous assump-
tions that infants lack either the ability to feel pain or the
cognitive capacity to remember pain contributed to years of
pediatric pain mismanagement (1,2). Research over the past
two decades has shown that infants not only feel pain, but
appear to be more sensitive to painful events than older chil-
dren and adults (1,3). Moreover, studies have revealed that
exposure to inadequately managed acute, repetitive or surgical
pain in infancy can have a detrimental and sustained impact

on the course of development (4,5). Nevertheless, despite
these substantial advances in understanding pediatric pain,
infant pain remains undermanaged (6).

One of the challenges inherent to improving infant pain
management practices has been reaching the different groups
of caregivers who accept this responsibility, including parents,
nurses and pediatricians (7-9). Because these caregivers differ
in their knowledge, skills and experiences with infant pain, it
follows that they are likely to use differing mental algorithms
when assessing pain. Given the magnitude and variation of

ork University; 2The Hospital for Sick Children, Toronto, Ontario; *University of British Columbia, Vancouver, British Columbia
Correspondence: Dr Rebecca Pillai Riddell, Department of Psychology, York University, 119 Behavioural Sciences Building, 4700 Keele Street,
Toronto, Ontario M3] 1P3. Telephone 416-736-2100 ext 33204, fax 416-736-5814, e-mail rpr@yorku.ca

Pain Res Manage Vol 13 No 6 November/December 2008

©2008 Pulsus Group Inc. All rights reserved 489



Pillai Riddell et al

information available to a caregiver and the inherent ambigu-
ity of pain expression in a preverbal infant, decision-making is
likely to depend on the use of heuristic concepts (7,10).
Prkachin et al (11) recently reviewed the heuristic processes
that health professionals use when judging the pain of adult
patients and found that factors such as evidence of pain and
suspicions surrounding the motivations of the patient impacted
pain judgments. This establishes the importance of caregivers’
beliefs surrounding infant pain and the nonverbal cues they
display when in pain as determinants of heuristic decision-
making when confronted with the infant in pain.

Caregivers’ pain beliefs as factors underlying pain
judgments

A growing body of research indicates that caregivers’ pain
beliefs play an important role in the assessment and manage-
ment of infant pain (12-15). McLaughlin et al (13) found that
physicians who endorsed the belief that infants experience less
pain than adults were more likely to perceive the administra-
tion of analgesia to infants as dangerous. In related work,
Porter et al (16) found that nurses and physicians who endorse
the belief that infants experience more pain than adults were
more likely to sanction frequent administration of analgesics in
addition to supporting nonpharmacological pain management
practices.

While the impact of health professionals’ pain beliefs on
pediatric pain assessment and management have been demon-
strated, the relationship between parents’ pain beliefs and their
assessment and management of infant pain is less clear, despite
the pivotal role of parents in caring for infants. Parents have
been shown to rate pain as being almost twice as severe for
infants than for adults undergoing a hypothetically similar pain
experience (17). In a study with older children (18), parents’
personal satisfaction with past experiences of pain control was
found to be more important in predicting willingness to deliver
postoperative analgesics to their children than other variables
directly related to their children’s pain. Parents, in general, are
reluctant to provide adequate analgesia to alleviate pain in
infants and children (19), a tendency that may reflect the
belief that the use of pediatric analgesics is dangerous (20).

While the literature investigating caregivers’ pain beliefs
has expanded, an inherent problem in the examination of
these studies lies in variants of question wording (12-14,16).
We note, for example, that some questions concerning infant
pain provide adult referents (eg, “At what age do you believe
children can experience pain similar to adults?”), while others
do not (eg, “At what age do you believe children can experi-
ence pain?”). In consequence, it is important to determine
whether caregivers’ pain beliefs differ as a function of how pain
belief questions are formulated.

Infant pain cues as factors underlying infant pain judgment

Overstated claims about self-report as the gold standard for
measuring pain (21) made it difficult to recognize the import-
ance of nonverbal expressions of pain in preverbal children and
infants (2). However, nonverbal behaviour can provide reli-
able and valid evidence of pain (22-24). Most of the research
examining how cues impact pain judgments has involved
nurses. Nurses have more technical medical knowledge and
would be expected to be more skilled in pain assessment than
parents. In contrast to pediatricians, nurses typically spend
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more time with individual infants (25). Studies have found
that nurses report using various infant states, and facial and
body movements to assess pain (12,26-33). Seymour et al (34)
found that nurses tended to repeatedly use certain cues; when
taken together, crying, body movement and facial activity
accounted for 92% of all pain cues used. However, other studies
showed little consensus among participants about which cues
indicated pain, with agreement ranging from 16% (30) to 50%
(28). Seymour et al (34) found that the more experienced
nurses were more selective in the number of cues they con-
sidered important when making pain judgments.

There is a paucity of research examining the impact of cues
on pediatricians’ pain judgments. Physicians typically possess
the most specialized medical knowledge and are likely to see a
greater number of different infants than nurses. This certainly
is the case in comparison with parents (25). However, pediatri-
cians typically spend little time with individual infants under
their care. McLaughlin et al (13) found that physicians who
endorsed the belief that infants experience less pain than
adults were more likely to use fewer pain cues when assessing
infant pain and were more likely to perceive the administration
of pain medication as dangerous.

There is also little research examining how parents use
infants’ nonverbal cues to make their pain judgments. Given
their personal investment and lack of technical knowledge
about infant pain, parents face a more ambiguous, distressing
and challenging task in assessing and managing their infant’s
pain compared with health care professionals (35). However,
parents typically spend more time with their infant compared
with nurses or pediatricians and come to know their children’s
idiosyncratic responses in a variety of contexts.

PURPOSE

The purpose of the present study was to examine caregivers’
beliefs about pain in infants and the hierarchical importance of
pain cues as they relate to actual infant pain judgments. Pillai
Riddell and Craig (25) recently reported differences among the
judgments of pain by parents, nurses and pediatricians after
viewing the videotaped reactions of infants to an immunization
injection. Older infants (18 months of age) were perceived to
be in greater pain than younger infants (two months of age) by
all caregivers, regardless of group. As well, parents as a group
rated infant pain significantly higher than pediatricians, whereas
nurses’ ratings did not differ significantly from either group.

The present study examined whether the beliefs of these
caregivers concerning infant pain were related to their judg-
ments, using additional data collected during the study reported
by Pillai Riddell and Craig (25). As well, given that a survey of
the relevant literature (13,14,16) revealed that studies vary in
their wording of pain belief questions, a secondary purpose of
the current study was to observe whether variations in ques-
tionnaire wording would influence caregivers’ responses.

METHOD
Participants
A total of 123 participants were recruited for the original study
(25), including 41 parents (34 mothers, seven fathers; mean age
[+ SDJ] 39.61+7.60 years), 41 nurses (41 women; mean age
37.95+8.80 years) and 41 pediatricians (18 women, 23 men;
mean age 45.68+9.28 years). Parents were randomly selected
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from a pool of participants included in a previous study (17),
nurses were recruited at the special care nursery of a tertiary
children’s hospital and pediatricians were recruited using the
provincial registry of pediatricians. None of the parents
included in the final sample were health professionals, while
22 nurses and 29 pediatricians were parents. Participants did
not need to currently be the parent of an infant to be eligible
for the study.

Procedure

Ethics approval for the present study was obtained from the
University of British Columbia Research Ethics Board and
Children’s & Women’s Hospital Institutional Review Board.
Data collection took place in one of three locations — a science
museum (parents), a children’s hospital special care nursery
(nurses) or pediatricians’ offices (pediatricians). The same
study protocol was used across locations and caregiver groups.
Each participant met alone with a research assistant in an
enclosed room. Each participant signed a consent form and
completed a written demographics questionnaire as well as the
pain beliefs questionnaire. Caregivers were then asked to judge
the pain apparent in videotaped reactions to routine immuniz-
ations in healthy infants from five different age groups (two,
four, six, 12 and 18 months of age) (25). The video stimuli
were selected from those provided by a larger sample of
75 infants from a previous study (36). Each videotape clip dis-
played an infant pain reaction with similar levels of behav-
ioural pain reactivity and lasted exactly 10 s from the needle
skin puncture (25). To control for the impact of viewing other
adults’ responses to the infant in pain, video clips were
excluded if parental facial expressions were visible. All video
clips of infants within an age group (two, four, six, 12 and
18 months of age) were viewed together with the presentation
of age groups counterbalanced (five different orders were used,
with four clips in each age group). In addition, participants
were placed so they did not have a clear view of the experi-
menter’s facial expression during the video judgment portion of
the present study.

All participants were familiarized with the judgment proto-
col by practising on a sample video clip. After introduction to
the study protocol, participants viewed a video clip of an infant
reacting to an immunization and were immediately asked to
provide a judgment of that infant’s pain severity. Participants
were allowed to take as long as needed to fill out the pain scales
before viewing the next 10 s clip, but were only allowed to view
each clip once. After judging all infants within an age group,
caregivers were asked to complete a questionnaire on the
importance of 12 cues to their judgments of pain for that age
group of infants. Participation in the study, including the video
judgments, did not typically exceed 30 min.

It is important to note that in the present study, parents
were not asked to judge pain severity in their own children.
The children were those of other parents. To ensure a fair com-
parison among caregiver groups, none of the three caregiver
groups had previous experience with the infants in the videos
and all caregivers had precisely the same exposure to the video
stimuli. Moreover, to control for the influence of differing
infant pain reactivity across the age groups, videotapes in the
different age groups were selected to ensure all infants expressed
similar levels of pain (25).
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Beliefs underlying infant pain judgments

Measures

Pain belief questions: Based on precedents in the literature,
four questions addressing beliefs about the nature of infant pain
(12-14,16,29,30,37) were posed to the caregivers. The pain
belief questions were answered before the video judgment
phase. Three questions concerned infant age and pain — “At
what age do you believe children experience pain similar to
adults?”, “At what age do you believe children can experience
pain?” and “At what age do you believe children can experi-
ence pain as intensely as adults?” Questions 1, 2 and 3 permit-
ted examination of how variants in question wording may
impact caregivers’ responses. The fourth question addressed the
pharmacological management of pediatric pain — “At what age
do you believe it is appropriate to begin to administer a pain-
relieving medication?” Caregivers were asked to respond to
each question on a six-point scale where 1 = ‘birth — 1 month’,
2 =‘1 —4 months’, 3 = ‘4 — 8 months’, 4 = ‘8 — 12 months’, 5 =
‘12 — 18 months’ and 6 = ‘18 months +’.

The importance of cues questionnaire: This questionnaire
was developed to assess the relative importance of different
cues used to understand pain in infants (10). A review of the
literature revealed no measure that quantitatively examined
this construct. The importance of cues questionnaire elicits
ratings of the importance of 12 common cues in judgments of
pain that were reviewed in the literature to date. Participants
were asked to rate each cue on a scale of O (‘not at all import-
ant’) to 10 (‘extremely important’). The 12 cues were the
infants’ capacity to focus on their surroundings, the infants’
age, size, facial expressions, sounds, mood, body movements,
whether the infants were in a medical setting, the fact that the
infants had just received a needle, the infants were healthy, the
infants’ capacity to understand pain and capacity to remember
pain. Caregivers were provided with space in which to write
and rate other cues that they felt were important to their pain
judgments, but were not included in the questionnaire. One
response was added but was not analyzed due to its rarity and
reported lack of importance.

RESULTS

Data analysis

Descriptive statistics: Demographic characteristics (including
age, ethnicity and parental status) were compared across the
three caregiver groups by Pillai Riddell and Craig (25).
Findings are summarized here because these analyses inform
the current study. A one-way ANOVA and Tukey’s post hoc
procedure revealed that pediatricians were significantly older
than parents and nurses (F[Z, 12O]=9.ZO, P<0.001). A 2 analysis
revealed that identified ethnicity did not differ significantly
among caregiver groups (of the final sample, 80.49% of partici-
pants identified themselves as ‘Caucasian’, 13.82% as ‘Asian’
and 5.69% as ‘other’), while pediatricians were more likely to
be male (n=23) than nurses (n=0) or parents (n=7) (x2[2]=36.77,
P<0.001). Finally, as would be expected, x* analysis revealed
that, while 22 nurses and 29 pediatricians were parents, there
were significantly more parents in the parent caregiver group
(Xz[z]=23.89, P<0.001).

Caregivers’ responses to belief questions: The y? analyses
compared caregiver groups in terms of their responses to the
four questions of interest. Caregivers’ responses were dichot-
omized into ‘birth — 1 month’ (ie, endorsement of response 1)
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TABLE 1

Distribution of caregivers’ responses to pain beliefs
questions

TABLE 2
Multivariate ANOVA on importance of cues ratings for two-
month-olds: Means + SDs for follow-up comparisons

Parents Nurses Pediatricians 2 months
Question Response (n=41) (n=41) (n=41) Parent Nurse Pediatrician
1. At what age do you From birth 25 35 36 Age - - -
believe children can Older than 14 6 3 Sounds* 8.93+1.65% 7.80+1.62P 7.3242.17°
experience pain similar 1 month Capacity to - - -
to adults?* No response 2 0 2 understand pain
provided Capacity to - - -
2. At what age do you From birth 34 39 41 remember pain
believe children can Older than 5 2 0 Size - - -
experience pain? 1 month Infant in a medical - - -
No response 2 0 0 setting
provided Facial expression 8.46£2.47 8.54+1.23 7.89+1.75
3. Atwhat age doyou  From birth 22 35 33 Infant just 6.41+3.63 7.73+2.75 6.49+3.18
believe children can Older than 16 4 8 received a
experience pain as 1 month needle
intensely as adults?* No response 3 2 0 Mood - - -
provided Body movements* 7.71+2.882 7.78+1.732 6.32+2.48°
4. Atwhat age doyou  From birth 24 38 40 Infant was healthy 4.05+3.99 5.07+3.30 3.24+3.22
believe it is appropriate Older than 14 3 1 Capacity to focus - - -
to begin to administera 1 month on its surround-
pain-relieving medica- g response 3 0 0 ings
tion?** provided

*Significant at P<0.05; **significant at P<0.001

and ‘older than 1 month’ (ie, endorsement of responses 2, 3, 4,
5 or 6) because the distribution of responses across the categor-
ies above ‘1’ resulted in empty cells. Moreover, the distinction
between infants who are younger or older than one month of
age is conceptually sound because it marks the end of the peri-
natal period, with infants younger than one month of age
considered neonates (38). A summary of the distribution of
caregivers’ responses is depicted in Table 1.

Question 1: At what age do you believe children experience
pain similar to adults? Significantly more parents than nurses
or pediatricians answered that infants only experience pain
similar to adults after one month of age (Table 1; x2[2]=8.44,
P<0.05). Two parents and two pediatricians did not provide a
response to this question.

Question 2: At what age do you believe children can experi-
ence pain! The number of parents, nurses and pediatricians
who responded that children can experience pain from birth or
after one month of age was not found to be statistically differ-
ent (Table 1). Two parents did not provide a response to this
question.

Question 3: At what age do you believe children can experi-
ence pain as intensely as adults? Significantly more parents
than nurses or pediatricians answered that infants experience
pain as intensely as adults after one month of age (Table 1;
XZ[Z]=8.OO, P<0.05). Three parents and two nurses did not pro-
vide a response to this question.

Question 4: At what age do you believe it is appropriate to
begin to administer a pain-relieving medication? Significantly
more parents than nurses or pediatricians answered that it is
only appropriate to begin to administer a pain-relieving medi-
cation after one month of age (Table 1; XZ[Z]=4.47, P<0.001).
Three parents did not provide a response to this question.
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Judgments were made on a 11-point scale (0 = not important, 5 = moderately
important, 10 = extremely important). Dashes within the table indicate that the
cue did not meet criteria to be entered in the multivariate ANOVA (it did not
have at least one group with a mean importance rating greater than 5). Means
having the same superscript are not significantly different at P<0.02 using the
Tukey honestly significantly different comparison (ie, all values marked with a
superscript ‘a’ are not significantly different from each other at P<0.02).
*Follow-up one-way ANOVA significant at P<0.01

Importance of cues ratings

Analyses of ratings of the relative importance of cues were
conducted for the youngest (two months) and the oldest
(18 months) groups. The purpose was to examine which cues
were most important to each group of caregivers and if there
were any group differences in these cues for the youngest (two
months) versus oldest (18 months) infants depicted in the
videos. Only two of the age groups observed were chosen for
this analysis to compare cues across the two extreme age groups
and to reduce the number of statistical tests.

Cues of greatest importance

Cues on the questionnaire for which at least one group of care-
givers had a mean importance rating greater than 5 (ie, cues
rated as ‘moderately’ to ‘extremely’ important) were examined
for between-group differences. Caregivers rated five cues of
moderate or greater importance when evaluating the pain of
two-month-olds (Table 2), while 11 cues were rated as moder-
ately or more important when evaluating the pain of 18-month-
olds (Table 3). A tally of the number of cues rated as moderately
important or greater for the two-month-olds revealed no differ-
ences among the three groups of caregivers (ie, ‘sounds’, ‘facial
expressions’, ‘body movements’, ‘the infant had just received a
needle’ and ‘the health of the infant’ were all consistently rated
as most important by all three groups of caregivers, although in
varying order of importance). However, while pediatricians
rated the same four cues as moderately or more important in
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TABLE 3
Multivariate ANOVA on importance of cues ratings for
18-month-olds: Means + SDs for follow-up comparisons

Beliefs underlying infant pain judgments

TABLE 4

Discriminant function analyses of importance ratings of
cues: Standardized discriminant function coefficients for

18 months both analyses
Parent Nurse Pediatrician 2-month-olds 18-month-olds
Age 5.85+3.90 5.00+3.53 3.61+3.06 Age 0.586 0.315
Sounds* 8.56+1.922 7.76x1.712b 6.90+2.29P Sounds 0.882 0.332
Capacity to under- 5.95+3.40 5.71+3.32 4.7805+2.86 Understanding -0.145 -0.549
stand pain Memory 0.001 0.491
Capacity to 5.61+3.51 5.61+3.32 4.00+3.22 Size 0.300 0.429
remember pain Medical setting -0.436 0.150
Size - - - Facial expressions -0.504 -0.171
Infant was in a 5.00+3.27 5.29+2.85 4.07+2.76 Needle —0.421 ~0.359
medical setting Mood 0.174 ~0.386
Facial expressions 8.71+1.91 8.39+1.50 7.63+2.11 Body movements 0.232 0.732
Infant had just 6.88+3.49 7.49+2.90 6.73£3.15 Health 0.227 0.370
received a Surroundings ~0.223 -0.125
needle
Mood 6.02+3.42 5.12+2.87 4.71+2.49
Body movements* 8.10+2.362 7.54+2.192 6.17+2.42P
Infant was healthy ~ 4.63£3.97 5.18+3.48 3.05£2.94 TABLE 5
Capacity to focus 5.71+3.74 5.39+3.14 4.59+2.90 Group centroids for the primary discriminant function on
on their sur- importance ratings for 2-month-olds and 18-month-olds
roundings 2-month-olds 18-month-olds

Judgments were made on a 11-point scale (0 = not important, 5 = moderately
important, 10 = extremely important). Dashes within the table indicate that the
cue did not meet criteria to be entered in the multivariate ANOVA analysis (at
least one sample with a mean importance rating greater than 5). Means having
the same superscript are not significantly different at P<0.02 in the Tukey
honestly significant difference comparison (ie, all values marked with a super-
script ‘a’ are not significantly different from each other at P<0.02). *Follow-up
one-way ANOVA significant at P<0.001

their assessments of two-month-old and 18-month-old infants,
nurses and parents rated a greater number of cues as being mod-
erately or more important when assessing 18-month-old infants
than when assessing two-month-old infants.

Two multivariate ANOVAs (MANOVAs) on the import-
ance ratings of cues for the two- and 18-month-olds were con-
ducted using a family-wise error rate of 0.05 (0.025 for each
test). Assumptions for both MANOVAs were examined and
considered met. Wilks’ lambda was employed because this
multivariate test has good power and is most commonly used
for multivariate analyses (39). Both the MANOVA for the
two-month-olds (F i 232]—2 90, P<0.002; Table 2) and the
MANOVA for the 18-month-olds (FIZZ 218]_2 26, P<0.002;
Table 3) were significant. A series of one-way ANOVAs and
Tukey’s post hoc comparisons followed up the significant omni-
bus MANOVAs. For each group of follow-up comparisons, a
family-wise error rate of 0.10 was used for both the one-way
ANOVAs and the Tukey’s post hoc comparisons. Post hoc
analyses for the cues used for the two- and 18-month-olds
found that ratings of ‘sounds’ and ‘body movements’ always
distinguished the parents from either one or two of the health
professional groups.

Importance ratings that optimally distinguish caregiver
groups

For both the two- and 18-month-old groups, the importance
ratings of all 12 cues from the questionnaire were examined
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Parents 0.772 -0.822
Nurses —0.244 0.436
Pediatricians —0.503 0.396

simultaneously to analyze the overall pattern of how each
group of caregivers rated all the cues. Discriminant function
analysis (DFA) is a procedure that sets out to find dimensions
along which groups differ. Each dimension can be referred to as
a discriminant function. In applied terms, a discriminant func-
tion is a new variable that has been created from a set of vari-
ables optimally weighted to maximize discrimination between
groups.

The DFA for the two-month-olds indicated that the first
discriminant function was significant (X2[24]=47.66, P<0.003)
and accounted for 63.8% of the total discrimination among the
three groups (Table 4). From analyzing the discriminant func-
tion coefficients, it was deduced that the importance ratings of
‘sounds’, ‘age’, ‘medical setting’, ‘facial expression’ and the fact
that ‘the infants had just received a needle’ were weighted most
heavily in the discriminant function (ie, the importance rat-
ings of these cues distinguished the three groups best). Parents
scored highest on this discriminant function variable and
tended to rate ‘sounds’ and ‘age’ of greater importance, and
‘medical setting’, ‘facial expression’ and the fact that the
‘infants had just received a needle’ of lesser importance than
the other two caregiver groups. By examining the group cen-
troids on the discriminant function, it is evident that they reli-
ably discriminated the parents from both nurses and
pediatricians (Table 5).

The DFA for the 18-month-olds also indicated that the
first discriminant function was significant (xz[24]=52.83,
P<0.001) and accounted for 66.2% of the total discrimina-
tion among the groups (Table 4). The discriminant function
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coefficients suggested that the importance ratings of ‘body
movements’, ‘infant ability to remember pain’, ‘infant size’ and
‘infant ability to understand pain’ were key elements for dis-
criminating among the three caregiver groups. Parents tended
to rate ‘understanding’ as more important, while the ‘body
movements’, ‘remembering’ and ‘size’ cues tended to be rated as
being less important by parents than health professionals.
Again, the centroids of this function reliably discriminated
parents from both nurses and pediatricians (Table 5).

DISCUSSION

The present study set out to contextualize earlier findings that
parents’ infant pain ratings were greater than pediatricians’
pain ratings, while nurses’ ratings were found to fall between
these two groups of caregivers. Older infants were consistently
rated as having more pain than younger infants by all three
groups of caregivers (25). In the present study, pain beliefs and
the relative importance of infant pain cues when making pain
assessments as reported by the caregivers were examined. A
secondary goal of the present study was to examine whether
variations in pain belief question wording had an impact on
caregivers’ responses.

Caregivers’ responses to pain belief questions

In terms of caregivers’ pain beliefs, parents were found to differ
significantly from nurses and pediatricians both in terms of
beliefs surrounding the infants’ pain experience and the man-
agement of infant pain. Specifically, significantly more parents
than health professionals endorsed the position that infants
begin to experience pain similar to or as intensely as adults
after one month of age, rather than from birth. Moreover, sig-
nificantly more parents than health professionals reported that
it would only be appropriate to administer a pain-relieving
medication after one month of age. In comparison with health
professionals, parents appear to lack knowledge of infant pain
and infant pain management, leading to more conservative
beliefs regarding pain in infants younger than one month of age
(25). In line with our findings, parents have reported feeling
underinformed about the management of their children’s pain
(40). Parents’ hesitation or reluctance to provide analgesia for
infants from birth may be due to their potentially misplaced
alarm about the consequences of potent medications for infants
(41-44). Franck et al (41,42) and Gale et al (43) have shown
that parents report strong emotional connections with their
children when they are undergoing painful medical procedures
and that parents perceive their children’s pain as a source of
worry, helplessness and fear — factors which may increase anx-
iety surrounding pharmacological pain management. Taken
together, our findings indicate that parents’ beliefs regarding
the pain experience of neonates and the inappropriateness of
pain medication differ qualitatively from those of health pro-
fessionals. These differences may account for their willingness
to attribute higher pain ratings to the infants.

Variants in pain belief question wording

Noting that researchers tend to ask participants about their
belief in infant pain in different ways, the caregivers in the
present study were asked about infant pain experiences in three
different ways (based on precedents in the literature). Only par-
ents’ responses regarding beliefs about infant pain experience
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were influenced by variants of question wording. When asked
“At what age do you believe children can experience pain?”
the proportion of parents, nurses and pediatricians who selected
each answer did not differ, with the overwhelming majority of
all three caregiver groups indicating that they believe infants
can experience pain from birth. Differences in pain beliefs
regarding infant pain experience emerged, however, when
questions included an adult referent (ie, “similar to adults” or
“as intensely as adults”). While parents, nurses and pediatri-
cians were equally likely to endorse the response that infants
experience pain from birth when no adult referent was
included, a significantly greater proportion of parents endorsed
the response that infants do not begin to experience pain in a
“similar” way or as “intensely” as adults until after one month
of age. Nurses and pediatricians did not show any difference in
their responses based on the presence or absence of an adult
referent. This finding suggests that research examining pain
beliefs relating to the infant pain experience must interpret
subjects’ responses with caution because subtle differences in
wording seem to elicit different responses for certain caregivers.
Parents had the least infant pain-related experience of the
three samples and this lack of experience may have caused
them to more carefully distinguish between the questions
posed.

Cues of greatest importance

Pediatricians’ pain ratings consistently differed from parents’
ratings when examining individual cues. All three caregiver
groups were remarkably similar in rating ‘sounds’, ‘facial expres-
sions’, ‘body movements’ and the fact that the ‘infants had just
received a needle’ as being of highest importance when provid-
ing pain assessments of two- and 18-month-olds. Assigning
importance to these cues was consistent with other studies in
this area of research (28,33,45). However, pediatricians rated
the same four cues as being most important to their pain judg-
ments regardless of infant age, whereas nurses and parents rated
more cues as important to their pain judgments for 18-month-
olds relative to two-month-olds. These findings imply that
pediatricians differ in their heuristic framework from parents
and nurses when judging infant pain. Pediatricians may have a
more economical heuristic structure than both nurses and par-
ents. Given that pediatricians spend the least time with a given
patient and see more patients overall, this structure may have
developed due to the different nature of their clinical
demands.

Interpreting cue importance ratings simultaneously

Even with optimal weighting, it appears that the nurses and
pediatricians did not differ significantly in their importance
ratings of the set of 12 cues for the two- or 18-month-olds,
while parents differed consistently from the health profession-
als for both age groups.

With regard to the group differences that were found, for
two-month-olds the discriminant function was based mostly on
importance ratings of environmental or objective cues (ie,
‘sounds’, ‘age’, ‘facial expression’, ‘needle’ and ‘medical set-
ting’). For 18-month-olds, more subjective cues requiring infer-
ence into the infant’s cognitive abilities contributed to optimal
discrimination of the groups (ie, ‘remembering pain’ and
‘understanding pain’). Thus, it appears that different cues were
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involved in distinguishing parents from health professionals for
the two-month-olds versus the 18-month-olds. This pattern of
differences suggests that the perceived cognitive ability of the
infant is a factor involved in age group differences in pain attri-
butions.

Clinical implications

The present study demonstrated empirically that caregiver
beliefs and the cues caregivers use to make pain judgments play
an important role in understanding differences across caregivers’
infant pain assessments. The findings suggest several avenues
for improving pain management for infants and very young
children. There may be an important relationship between par-
ental tendencies to perceive infant pain as more intense than
health professionals and their endorsement of beliefs about the
infant pain experience or management. It is noteworthy that
despite their higher pain ratings, parents had significantly more
hesitation with pharmacological management in the neonatal
period, and the comparison of neonate and adult pain process-
ing, than the other caregiver groups. These combined findings
suggest that efforts are needed to educate and empower parents
in pharmacological pediatric pain management. Educational
materials, such as instructional videotapes (46), have proven
effective in increasing parents’ knowledge about assessment and
management of infant pain and may be adapted to target
specific myths regarding infant pain experiences. Moreover,
because nurses and parents gave similar pain judgments and
used a similar amount of cues when making their pain judg-
ments (regardless of infant age), it would behoove parent educa-
tors to look to the extensive nursing literature on understanding
and improving clinical decision-making.

By elucidating the nature of how pain judgments are made by
different caregivers, a better understanding of why different care-
givers respond the way they do in the pain assessment context
has been accomplished in the present study. By being better able
to describe how caregivers make their pain judgments, specific
heuristics can be targeted to correct erroneous beliefs that care-
givers may have regarding infant pain and pain management
that evidently play a role in the assessment of infant pain.

Limitations

Pediatricians in the present study were more likely to be men
and were significantly older than nurses and parents. Although
this is changing, this reflects the current composition of practi-
cing pediatricians in Canada. There is a possibility that age or
sex may impact caregivers’ pain beliefs; however, previous
analyses of pain judgments (continuous variable) demonstrated
that these demographic differences were not consequential.
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Beliefs underlying infant pain judgments

Moreover, while previous studies have not found significant
relationships between age and the nature of nurses’ pain beliefs
(47,48), the effect of age and sex on the beliefs of parents and
pediatricians requires further scrutiny.

The present study did not assess the actual pain management
practices of parents, nurses or pediatricians, which limits the
ability to draw conclusions about how caregivers’ pediatric pain
beliefs and infant pain ratings relate to actual pain management.
While some parents and most health professionals endorse the
administration of analgesia in infants from birth, conclusions
regarding actual pain management practices cannot be drawn.
Further research is needed to examine caregivers’ pain beliefs,
pediatric pain ratings and actual pediatric pain management
practices concurrently to further confirm this relationship.

Finally, to test the veracity of the caregivers’ reports regarding
cue use, further research that manipulates the stimuli presented
to the caregivers (depicting variations in cues) would be a valu-
able line of inquiry to determine how accurate caregivers were
when reporting what was important to their judgments.

In spite of these limitations, the present study is the first to
directly compare three groups of caregivers in regard to their
pain beliefs and the importance of certain cues to their infant
pain ratings. It lays the foundation for future investigations of
caregivers’ pain beliefs, pain assessments and pain management
practices.

CONCLUSIONS

Previous work found that pediatricians attributed significantly
less pain to infants than parents, while nurses did not differ from
either sample; all three groups attributed more pain to older
infants. The follow-up analyses of the present study suggest that
the pain rating differences paralleled differences in pain beliefs
and the perceived importance of infant pain cues across care-
giver groups. While parents were almost always different than
pediatricians in their beliefs and cue use, nurses tended to repre-
sent an intermediate position — sometimes their responses were
similar to those of the pediatricians, and sometimes their
responses were similar to those of the parents. Due to the experi-
mental controls used in the present study, it provides novel
insights into the nature of how different caregivers make their
pain judgments and encourages future research on this topic.
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