
Objectives: To determine whether parent and child visual
analogue scale (VAS) scores for the pain associated with acute
conditions in the child agree sufficiently for these methods of
measurement to be considered interchangeable in pain and
analgesia research.

Design: This was a prospective, two-group, repeated mea-
sures, blinded study in an urban pediatric emergency depart-
ment. Children aged 8 to 15 years seeking treatment for painful
conditions and the parents of these children were asked to rate
the child’s pain independently using a VAS on as many as four
occasions at 20-minute intervals. Both participants were blinded
to their previous rating and the rating of the other participant.
The main outcome measure was the correlation of child and par-
ent VAS pain scores by Pearson correlation and bias plot (Bland-
Altman) analysis of agreement between tests.

Results: Seventy-eight child-parent sets participated, yield-
ing 289 VAS pain score comparison pairs for evaluation. The
correlation between child and parent VAS pain scores was 0.63
(95% CI, 0.56–0.70). Bias plot analysis revealed a bias of 5%
and 95% limits of agreement from �38 to �47 mm. The degree
of difference between child and parent scores was variable, but
there was an increasing tendency for parents to underestimate
the child’s pain when the child recorded VAS pain scores at the
higher end of the scale.

Conclusions: Parents’ VAS score ratings of their children’s
pain correlate only moderately with the children’s VAS pain
scores and show poor levels of agreement. The difference be-
tween the measures is variable and appears to be more marked
when the child reports a higher VAS score. This research raises
doubt about whether parental rating of a child’s pain is an ap-
propriate surrogate marker in pediatric pain and analgesia re-
search. 

INTRODUCTION

Pain must be recognized and accurately quantified before it can
be treated effectively. In research with one treatment compared
with another, the accurate quantification of pain is essential for
valid results. In adults, the gold standard tool for the quantification
of pain is the visual analogue scale (VAS) (1). The VAS is easy to
use, its results are reproducible, and it can be applied in a variety of
practice settings (1). It is sensitive to treatment effects, and the data
derived can usually be analyzed using parametric statistical tech-
niques (2, 3). Although the VAS has also been validated for use
with children as young as 8 years (4–6), many studies rely on proxy
VAS scores (both as primary and secondary outcome measures)
collected from parents, health workers, or other caregivers to quan-
tify pain in children. Although moderate to high degrees of corre-
lation have been shown between parent and child pain ratings
(7–17), doubt has been raised about the validity of this approach
because of poor kappa statistics (7).

The aim of this study was to determine whether parent and child
VAS scores for the pain of acute conditions in the child agreed suf-
ficiently for these methods of measurement to be used interchange-
ably in pain and analgesia research. To the authors’ knowledge, this
is the first study to investigate this relationship in the emergency
department (ED).

METHODS

Design and Setting. This was a prospective, two-group, re-
peated measures, blinded study conducted in the Department of
Emergency Medicine of Sunshine Hospital, a 200-bed women’s
and children’s hospital in Melbourne, Australia with an annual ED
census of 18,000 children.

Study Participants. Participants were children aged 8 to 15
years seeking treatment for painful conditions and the parents of
these children. Inclusion criteria included ability to understand the
study in English and the provision of informed, written consent by
both parent and child. Patients were excluded if there was cognitive
or conscious state impairment, such as head injury, intoxication, or
mental retardation. Data collection was stopped if children reported
a VAS pain score of 0, if they were discharged, or if they or their
parents requested that data collection cease.

Study Process. At examination, children and their parents, in-
dependently and blinded to the other’s assessment, marked the in-
tensity of the child’s pain on a 100-mm, nonhatched VAS scale.
This process was repeated at 20, 40, and 60 minutes, with both par-
ent and child blinded to the previous mark and each other’s mark.
Analgesia or other pain management strategies (eg, splinting) were
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administered as directed by the treating clinician and were not de-
layed by participation in the study. The 20-minute interval between
pain measurements was selected because it reflected an interval be-
tween pain assessments appropriate for the management of acute
pain in children in the ED.

Data Analysis. Correlation analysis was performed by Pear-
son correlation. Agreement was measured by bias plot analysis
(Bland-Altman analysis). Bland and Altman (18, 19) suggest that
when assessing two tests, agreement rather than correlation is im-
portant. This can be shown visually in a bias (Bland-Altman) graph
that plots the difference between the tests against an estimation of
the true result of the test (assumed to be the mean of the test re-
sults). From this plot, any bias (or constant disagreement) can be
estimated and the 95% levels of agreement calculated. Assuming a
normal distribution of differences between VAS scores, 95% of the
differences will fall within the 95% levels of agreement. If the lev-
els of agreement band are large, there is lack of agreement.

This study was conducted with the approval of the Network Re-
search and Ethics Committee.

RESULTS

Seventy-eight child and parent sets were enrolled in the study.
Sixty-two sets were mother and child, and 16 were father and child.
The average age of the children involved was 11.9 years (range,
8–15 y; SD, 2 y). Causes of pain were limb trauma (48%), abdom-
inal pain (31%), head or face trauma (8%), medical condition (4%),
back trauma (3%), abdominal trauma (3%), and headache (3%). No
patients with sickle cell disease were enrolled. Sickle cell disease
was not an exclusion criterion; this condition is extremely rare in
Australia, where this study was conducted.

A total of 289 VAS score comparison pairs were collected for
evaluation. Figure 1 plots child VAS score against the VAS score
of the parent at the same time. The correlation between child and
parent VAS pain scores was 0.63 (95% CI, 0.56–0.70). Figure 2
shows a bias plot (Bland-Altman type) of the average of the par-
ent’s and child’s VAS score plotted against the difference between
the scores. The bias on this plot is 5 mm, and the 95% limits of
agreement are �38 mm to �47 mm around the mean VAS score
value. This plot also shows that the difference between parent and
child scores is highly variable. 

DISCUSSION

In evaluation of analgesic agents and the efficacy of analgesia,
the accurate quantification of pain experience is essential if results

are to be valid. The gold standard tool in adults is the VAS (1), and
the VAS has been validated for use in children as young as 8 years
(4–6); however, many studies of pain in children continue to rely
on proxy VAS scores collected from parents, health workers, or
other caregivers to quantify pain in children.

Health care worker assessment of pain experienced by children
has been shown to be unreliable compared with child self-report
(20, 21). Previous studies have shown moderate to high degrees of
correlation between parent and child pain ratings (0.2–0.8) (7–16);
however, doubt was raised about the validity of this approach be-
cause of poor kappa statistics (7). Chambers et al. (7) have argued
that correlation per se overestimates the relationship between par-
ent and child pain ratings because high degrees of correlation can
be found even when agreement about the magnitude of pain is poor.
However, kappa statistics also have limitations. They are used to
compare categorical rather than continuous variables, and if the
number of categories is high (eg, millimeter bands on a VAS), ab-
solute agreement is unlikely. 

Other studies have examined the agreement between parent and
child pain ratings using a variety of pain measurement instruments.
Chambers et al. (7) used a seven-point Faces Pain Scale and found a
highly significant correlation between child and parent pain ratings
but poor agreement (kappa 0.18 and 0.32). That study also found that
parents consistently underestimated pain compared with a child’s
self-rating. St-Laurent-Gagnon et al. (22) compared parent and child
ratings of the pain of immunization using the McGrath Facial Affec-
tive Scale, the Hester Poker Chip Tool, and the Multiple Size Poker
Chip Tool. This study found good correlation between parent and
child ratings on all instruments (r � 0.66–0.76); however, agreement
in pain rating was not close, with parents tending to underestimate the
intensity of pain on two of the three scales. Doherty et al. (23), inves-
tigating the pain of juvenile chronic arthritis using the Childhood
Health Assessment Questionnaire, found no correlation between chil-
dren’s and mothers’ assessments of pain. Vihunen and Sihvonen (24),
using the Faces Scale for pain assessment of children undergoing ton-
sillectomy, also found good correlation between parent and child rat-
ings of pain (r � 0.74) but did not report the degree of agreement. 

Although child and parent pain ratings were significantly corre-
lated, the present study confirms the poor agreement between parents’
ratings of their children’s pain and children’s self-report of pain. Cor-
relation is quite different from agreement. Agreement measures how
well the actual quantity reported by each rater matches, whereas cor-
relation measures the degree of association between values. Correla-
tion can be very good even when agreement is poor. Because the aim
of pain assessment is the quantification of pain, agreement between
raters is the most appropriate comparison. The analysis of agreement
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FIG. 1. Comparison of child and parent visual analogue scale scores.

FIG. 2. Bias plot of average of child and parent visual analogue scale
scores and the difference between them.



between the parent and child pain scores showed a 95% level of
agreement band of �38 to �47 mm. This band is unacceptably broad
compared with the minimum clinically significant difference in VAS
pain score for children of 10 mm (25). Interestingly, there is some
overestimation of pain by parents when the child reports a low VAS
pain score and underestimation by increasing amounts as the child re-
ports higher VAS pain scores (Fig. 2). This tendency of parents to un-
derestimate significant pain experienced by their children was also
found in studies in other clinical settings (7, 17, 22–24). The reasons
for this finding are unclear. When considered with previous research
(7, 14–17, 22–24), these findings raise doubt about whether parents’
estimates of their children’s pain are reliable as either a clinical or a
research tool in this age group.

The level of disagreement found in this study raises questions
about how parents assess children’s pain in the setting of acute pain
resulting from sudden illness or injury. Previous research has
shown that for the assessment of the pain of procedures, a variety
of behavioral cues, including facial expression, motor behavior,
and verbal cues, are used (26). In the ED, however, other psycho-
logic factors such as anxiety, guilt, and relief may influence par-
ents’ VAS ratings. These factors were not investigated in this
study, but they are areas for future research.

It could also be argued that accepting the child’s report of pain
as the gold standard may be flawed, with psychologic factors such
as fear and limited experience of pain influencing the VAS score.
This possibility is considered in the Bland-Altman analysis, which
assumes that the true measure is the mean of the parent’s and
child’s score. Despite this, the 95% limits of agreement are very
broad. There are also significant psychologic aspects to adults’ rat-
ings of acute pain in the ED, yet adults’ ratings are accepted as true.
To question children’s pain ratings on this basis when a valid in-
strument has been used seems paternalistic.

The findings of this study have implications for both research
and clinical practice in EDs. For research, the findings reinforce the
position that parents’ ratings of their children’s pain are not the
most appropriate research tool. As has been accepted for adults, the
gold standard for children should be self-report of pain. Future
studies of pediatric pain and analgesia should be designed using
this gold standard, and studies reported using the parent rating as a
surrogate marker should be interpreted with extreme caution. The
implications for clinical practice are not so clear. Parents have an
important role in the management of their children’s pain, proving
reassurance and distraction and participating in treatment deci-
sions. Parents also usually know their children well and can detect
subtle behavioral changes that may be clinically important, both di-
agnostically and therapeutically. They should not be excluded from
the pain assessment and management process; however, self-report
of pain by the child should be the key to pain assessment. When
there is a discrepancy between the parent and child about the level
of pain experienced, clinicians should favor the child’s assessment
as more accurate. 

Some limitations of this study must be considered in interpreting
its results. This study focuses on acute pain in the ED setting; thus,
its findings cannot be generalized to chronic pain states or other set-
tings. In addition, the sample is limited to a convenience sample of
patients who were able to communicate in English and who sought
treatment at a community teaching hospital ED, possibly further re-
ducing the extent to which the study results can be generalized. Pa-
tients were not given access to their previous pain ratings. Al-
though it is common practice to blind patients to previous ratings,
it has been shown that patients may overestimate their pain if pre-
vious ratings are not available (27). There may also be an effect at-

tributable to interpersonal relations between the interviewers and
the patient or parent. Finally, not all parent and child groups com-
pleted all four planned comparisons. Because there were a number
of reasons for not completing all the comparisons, including dis-
charge and transfer to a ward or theater, a systematic bias should
not have been introduced.

CONCLUSIONS

Parents’ VAS score ratings of their children’s pain correlate only
moderately with the children’s VAS pain score and show poor lev-
els of agreement. The difference between the measures is variable
and appears to be more marked when the child reports a higher
VAS score. This study raises doubt about whether parents’ rating
of their children’s pain is an appropriate surrogate marker in pedi-
atric pain and analgesia research.

REFERENCES

1. Wallerstein SL. Scaling clinical pain and pain relief. In: Bromm B, ed.
Pain measurement in man: neurophysiological correlates of pain. New
York: Elsevier, 1984.

2. Philip BK. Parametric statistics for evaluation of the visual analog
scale. Anesth Analg 1990;71:710.

3. Dexter F, Chestnut DH. Analysis of the statistical tests to compare vi-
sual analog scale measurements among groups. Anesthesiology 1995;
82:896–902.

4. Goodenough B, Addicoat L, Champion GD, et al. Pain in 4 to 6 year
old children receiving intramuscular injections: a comparison of the
Faces Pain Scale with self-report and behavioural measures. Clin J Pain
1997;13:60–73.

5. Champion GD, Goodenough B, von Baeyer CL, et al. Self report mea-
sures of pain in children. In: McGrath PJ, Finley GA, eds. Measure-
ment of pain in infants and children: progress in pain research and man-
agement, vol 10. Seattle, WA: IASP Press, 1998.

6. Abu-Saad H. Assessing children’s responses to pain. Pain 1984;19:
163–197.

7. Chalmers CT, Reid, GJ, Craig KD, et al. Agreement between child and
parent reports of pain. Clin J Pain 1998;14:336–342.

8. Miller D. Comparisons of pain ratings from post-operative children,
their mothers and their nurses. Pediatr Nurs 1996;22:145–149.

9. Bennett-Branson SM, Craig KD. Postoperative pain in children: devel-
opmental and family influences on spontaneous coping strategies. Can
J Behav Sci 1993;25:355–383.

10. McMillen Moinpour C, Donaldson G, Wallace K, et al. Parent/child
agreement in rating child mouth pain. In: Tyler DC, Krane EJ, eds. Ad-
vances in pain research and therapy, vol 15. New York: Raven Press,
1990.

11. Schneider EM, LoBiondo-Wood G. Perceptions of procedural pain:
parents, nurses and children. Child Health Care 1992;21:157–162.

12. Stein PR. Indices of pain intensity: construct validity among preschool-
ers. Pediatr Nurs 1995;21:119–123.

13. West N, Oakes L, Hinds PS, et al. Measuring pain in pediatric oncol-
ogy ICU patients. J Pediatr Oncol Nurs 1994;11:64–68.

14. Bellman MH, Paley CE. Parents underestimate children’s pain. BMJ
1993;307:1563.

15. Lollar DJ, Smits SJ, Patterson DL. Assessment of pediatric pain: an
empirical perspective. J Pediatr Psychol 1982;7:267–277.

16. Manne SL, Jacobsen PB, Redd WH. Assessment of acute pediatric
pain: do child self report, parent ratings and nurse ratings measure the
same phenomenon. Pain 1992;48:45–52.

17. Jylli L, Olsson GL. Procedural pain in a pediatric surgical emergency
unit. Acta Paediatr 1995;84:1403–1408.

18. Bland JM, Altman DG. Comparing methods of measurement: why

Vol. 18, No. 3 VISUAL ANALOGUE PAIN SCALE 161



162 PEDIATRIC EMERGENCY CARE June 2002

plotting difference against standard method is misleading. Lancet 1995;
346:1085–1087.

19. Bland JM, Altman DG. Statistical methods for assessing agreement be-
tween two methods of clinical measurement. Lancet 1986;1:307–310.

20. Colwell C, Clark L, Perkins R. Postoperative use of pediatric pain
scales: children’s self report versus nurse assessment of pain intensity
and affect. J Pediatr Nurs 1996;11:375–382.

21. Vetter TR, Heiner EJ. Discordance between patient self reported visual
analogue scale pain scores and observed pain related behaviour in older
children after surgery. J Clin Anesth 1996;8:371–375.

22. St-Laurent-Gagnon T, Bernard-Bonnin AC, Villeneuve E. Pain evalu-
ation in preschool children and by their parents. Acta Paediatr 1999;88:
422–427.

23. Doherty E, Yanni G, Conroy RM, et al. A comparison of child and parent

ratings of disability and pain in juvenile chronic arthritis. J Rheumatol
1993;20:1563–1566.

24. Vihunen R, Sihvonen M. Use of Faces Scale in children’s self assess-
ment of pain. Hoitotiede 1998;10:123–133.

25. Powell CVE, Kelly AM, Williams A. What is the minimum clinically
significant difference in visual analogue pain score for children? Ann
Emerg Med 2000;37:28–31.

26. Goodenough TB, Perrott DA, Champion GD, et al. Painful pricks and
prickle pains: is there a relation between children’s ratings of venepunc-
ture pain and parental assessments of usual reaction to other pains? Clin
J Pain 2000;16:135–143.

27. Scott J, Huskisson EC. Graphic representation of pain. Pain 1976;2:
175–184.


