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Abstract
In this series of five studies, a self-report measure of
situational anxiety for young children was developed and
evaluated. Stylized cartoon figures representing various
emotional states were paired and presented in a picture
selection task. A total of 236 children participated in
studies evaluating test items and comparing the picture
test with other measures of children’s response to the
stress of dental visits. The final test developed was a
rapidly administered task, which was readily understood
and accepted by children as young as three years old.
Internal consistency and test-retest reliabilities were
assessed and shown to be adequate. The picture test was
significantly correlated with anxiety indices which
included human figure drawings, ratings of anxiety and
cooperative behavior, heart rate, and basal skin response.
The results indicate that the picture test is a simple yet
valid and reliable index of the young child’s response to
situational stress.

Introduction
Self-report instruments have occupied a prominent

and well-founded position in anxiety research. Since
anxiety is an internal state based on unobservable
cognitive processes, the individual’s self-description of
these internal events can provide valuable data inac-
cessible to more objective measurement techniques.
Indeed, previous research has clearly demonstrated
the value of self-report measures of anxiety. Using
factor analysis, Cattell and ScheierI compared 13 stud-
ies involving a variety of anxiety indices. The only
measures with consistently high loadings on the anxi-
ety factor were those based on self-report. Rosenthal2

reported similar results in her factor analysis of anxi-
ety measures.

A survey of current literature revealed no self-report
measures of transient anxiety appropriate for young
children in a stressful situation. Measures designed for
use with adults require cognitive and communication
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skills beyond those possessed by young children.
Therefore, the present study series was undertaken to
develop a self-report measure of situational anxiety
suitable for use with children as young as three years
old.

The validity of a self-report measure relies heavily
on the subject’s ability to observe and label affective
experiences and his/her willingness to respond hon-
estly. These considerations suggested the usefulness
of a projective technique which would permit the child
to respond nonverbally and on a more directly expeo
riential level. This approach would presumably mini-
mize the tendency to deny ego-threatening material
and would reduce the distortion produced by the sub-
ject’s attempt to give socially desirable responses.

A projective picture selection task was designed
using a male cartoon figure as a stimulus (Fig. 1). 
large head was drawn with broad lines to attract
attention to the face. The rest of the body was drawn
proportionally smaller and with thin lines. The hair
and facial features were stylized to avoid any obviously
identifiable racial characteristics. Clothing was also
stylized to minimize socioeconomic class identifica-
tion. The cartoon figure was portrayed in the varying
states of emotional arousal seen in the clinical setting,
including happiness, fear, sadness, and anger. A pro-
gression of seven stages from neutral through the
extremes of each emotion was drawn.

Test items were created by pairing cartoon figures
differing in type and intensity of emotional arousal.
The subject was presented with a series of items and
asked to choose the member of each pair which best
represented his/her current emotional state. The fre-
quency of choosing the more anxious pair member
from successive paired presentations defined the anx-
iety score.

Three initial studies were conducted to evaluate and
to refine preliminary forms of the picture test. Two
later studies provided reliability and validity data for
the final version of the picture selection task.
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Fig. 1. Stylized cartoon figure portrayed in seven-stage emotional progressions.

Picture test construction
Version 1

Twenty-seven test items were created by arbitrarily
pairing pictures from the Happy, Scared, and Crying
series (Table 1). No attempt was made to exhaust all
possible combinations of emotional states.

These items were administered to a sample of chil-
dren representative of the young dental population.
The subjects were 23 dentally experienced children
brought to a university pedodontic clinic for a diag-
nostic visit. The children ranged in age from 3-9 years,
with a mean age of 6.

Each child completed the picture selection test im-
mediately after being seated in the dental chair and
again just before leaving the dental chair at the end of
the appointment. The instructions were, "I have some
pictures. I want you to pick the boy who feels the most
like you feel right now. Look carefully at their faces to
see how they feel."

Informal observations of the children’s test behavior
indicated that children in this age group were able to
comprehend the instructions and to grasp the emo-
tional meaning of the stimuli. It was not necessary to
eliminate any children from the sample because of an
inability to understand and perform the task. Further-

more, the children’s spontaneous comments and be-
havior appeared consistent with their test responses,
suggesting strong face validity of their test results.

An item analysis was performed to provide a basis
for selecting appropriate items for future test versions.
Using the pre-visit picture selection data, item-total
test correlations were computed by the point-biserial
formula. The item-total test correlations ranged from
0.0-1.0 (Table 1). Ten pairs had item-test correlations
of 0.88 or better, supporting the potential for con-
structing a highly homogeneous test.

Pre- and post-visit scores were compared in a pre-
liminary attempt to validate the picture test as an
index of situational anxiety. It was expected that anx-
iety would be greater immediately prior to the visit
than following completion of the visit, and that this
pattern would be reflected in higher pre-visit than
post-visit scores. The findings tentatively supported
the validity of the picture test. The mean pre-visit
score was 12.13 (S.D. -- 8.97); the mean post-visit score
was 4.22 (S.D. = 5.44); paired t test (22) = 3.42; 
0.005.

To determine whether children of varying ages
showed consistently different responses, the pre-visit
picture test scores were correlated with age, r (21} 
- 0.17, not significant (n.s.). Thus, the preliminary
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Table 1. Cartoon figure pairs selected for preliminary & final picture test versions

Version 1 Version 2 Version 3 Final Version

2Sc -6H* (1.0)~- 2Sc -6H (0.71) 2Sc -6H (0.50) 2Sc -6H
1 -3Sc (1.0) 1 -3Sc (0.86) 1 -3Sc (0.75)
2Sc-4Sc (1.0) 2Sc-4Sc (0.57) 2Sc-4Sc (0.67)
1 -7C (0.88) 1 -7C (0.85) 1 -7C (0.67) 1 -7C
2C -4H (0.88) 2C -4H (0.57) 2C -4H (0.50) 2C -4H
1 -5Sc (0.88) 1 -5Sc (0.71) 1 -5Sc (0.42) 1 -5Sc
3C -4H (0.88) 3C -4H (0.57) 3C -4H (0.67) 3C -4H
4Sc-1 (0.88) 4Sc -1 (0.57) 4Sc -1 (0.75)
6Sc-7H (0.88) 6Sc -7H (0.43) 6Sc -TH (0.58)
3Sc-2Sc (0.88) 3Sc-2Sc (0.43) 3Sc-2Sc (0.67)

2Sc -3H (0.75) 1SM -7SM (0.86) 1SM -7SM (0,50)
4C -2C (0.75) 25a -7Sa (0.71) 2Sa -7Sa (0.58)
2H -2Sc (0.75) 6Sa-2Sa (0.88) 6Sa-2Sa (0.58)
2C -5H (0.75) 2SM-1SM (0.71) 2SM-1SM (0.67)
3C -1 (0.75) 7SM-5SM (1.0) 7SM-5SM (0,50)
3C -5C (0.75) 2A -4A (0.71) 2A -4A (0.83)
2Sc-1 (0.75) 2SM -6SM (0.71) 2SM -6SM (0,50)

7C -3C (O.75)
6Sc -1 (0.63)
1 -5H (0.63)
7H -1 (0.63)
7C -7H (0.63)
1 -2C (0.63)
3Sc -6H (0.63)
7H -5H (0.38)
4H -2H (0.38)
4Sc -7Sc (0.00)

6A -2A (0.43)
4A -3A (0.43)
2SM -3SM (0.43)

1SM -7SM
2Sa -7Sa
6Sa -2Sa

* The abbreviations used are Sc, scared; H, happy; 1, neutral; C, crying; SM, scared motion; Sa,
sad; A, angry.

1- Numbers in parentheses, item-total test correlations.

data provided no indication of a differential effective-
ness of the picture task across the age range tested.

Version 2

The 10 items from Version 1 with item-test corre-
lations of at least 0.88 were retained for further eval-
uation. Ten new items were developed by incorporat-
ing figures from the Sadness, Anger, and Motion
Scared series. These 20 items were administered to an
independent sample of 22 young, dentally experienced
patients brought to the same pedodontic clinic. The
children ranged in age from 4-11, with mean age of 7.
The test was administered pre- and post-visit in the
manner previously described.

Item analysis yielded item-total test correlations
ranging from 0.43-1.0 (Table 1). Again in a comparison
of pre- and post-visit scores, the mean score was 12.0
{S.D. = 5.77) pre-visit and 4.14 (S.D. = 3.85) post-visit;
paired t test {21) = 11.96; p < 0.001. These results
confirmed the previous validation data.

The correlation between age and picture test scores
was computed, r (20) --- 0.07, n.s. The consistently low
correlation again supported the absence of an age-
related response bias.

Version 3

Three of the newly developed items with item-total
test correlations of 0.43 were eliminated. The remain-
ing 17 items were retained for further evaluation. The
17-item test was administered to an independent sam-
ple of 38 dentally experienced children. These subjects
ranged in age from 4-7, with an average age of 5.2
years. The children were tested in a nonstressful sit-
uation, the living room of a local parish home. Each
child was seated at a table with the experimenter and,
after a short social phase, was instructed, "I am inter-
ested in how boys and girls feel when they come to see
the dentist. I have some pictures. I want you to pick
the boy who is waiting to see the dentist. Think about
how you feel when you visit the dentist to help you
pick which boy is waiting to see the dentist. Look
carefully at their faces to see how they feel."

The mean score was 10.89 with a S.D. of 4.59. The
correlation between the test scores and the age was
computed, r (36) = 0.25, n.s. The item-total test cor-
relations were computed and are shown in Table 1.

For clinical purposes, a short test which could be
quickly administered was considered essential. There-
fore, eight items were selected to comprise a final

PEDIATRIC DENTISTRY
Vol. l, No. 2 93



picture test version. Item selection was based on the
item-test correlations and clinical impressions of the
children’s response to the various items. The final
picture test is illustrated in Fig. 2. The anxious mem-
ber of each pair occupies the left and right position
with equal frequency to control for a possible position
set.

Picture test validity and reliability

Further data were needed to establish the reliability
and validity of the final picture test. Therefore, two
studies were conducted in which children were admin-
istered the picture test in stressful dental situations.
Assessments were made of test-retest reliability, inter-
nal consistency reliability, and construct validity.

Restorative treatment study

In the first study, the subjects were 24 children aged
3-8 years, with an average age of 51/2 years. Subjects
were selected from a population of children presenting

7

Fig. 2. Final eight item picture test.

for treatment at a public health dental clinic. Each
child’s initial clinic visit consisted of an oral examina-
tion and prophylaxis. Children requiring at least two
restorative treatment visits were then selected as sub-
jects.

The two treatment visits were scheduled one week
apart. The picture test was admininistered at Treat-
ment Visit 1 and Treatment Visit 2. After the child
was seated in the dental chair and a brief oral exam
completed, he/she was informed of the need for local
anesthesia. Picture selection responses were then ob-
tained immediately prior to the actual injection pro-
cedure. Test instructions were as described previously.
Test administration required two minutes or less to
complete.

The restorative treatment completed during Visit 1
intervened between the two test administrations. It
was impossible to standardize totally the children’s
experience during this treatment visit. This variability
in intervening experience would be expected to reduce
the correlation between Visit 1 and Visit 2 scores.
Nonetheless, a moderately high test-retest reliability
of 0.70 was achieved.

Internal consistency of the picture test was esti-
mated by the Kuder-Richardson formula 20,3 calcu-
lated using the data from Treatment Visit 1. A coeffi-
cient a of 0.838 indicated a high degree of internal
consistency for the final picture test.

Picture test scores were inversely related to age, r
(22) = - 0.47; p < 0.05. The previous data had uncov-
ered no consistent relationship between children’s ages
and their picture selection responses at a dental diag-
nostic visit. With the current data, it seemed plausible
that the more stressful dental treatment visit elicited
greater anxiety in the younger subjects. However,
further research was needed to evaluate this possibility
and ascertain that no age-related response bias was
occurring.

Sequential dental visit study

The subjects of our second study were 64 children
aged 2-5 years, with an average age of 4. The subjects
participated in a longitudinal study of children’s re-
sponses to dental stress. The children were observed
during a total of 207 dental visits. Each child was seen
at an initial examination and prophylaxis visit, one or
more restorative visits, and a final polish visit.

The child’s response to dental stress was assessed
using the picture test score and five additional mea-
sures: human figure drawing (HFD) score, heart rate
(HR), basal skin response (BSR), an anxiety rating,
and a cooperative behavior rating. The picture selec-
tion and HFD tasks were performed at the beginning
of the visit. The HFD was scored for anxiety using a
modification 4 of the scoring system of Engle and
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Suppes.5 HR and BSR were sampled at standard
intervals throughout each visit, and average values
were obtained for the visit. A judge, naive to the study
purposes, viewed a video tape of each visit and as-
signed overall ratings of the child’s anxiety and coop-
erative behavior during the visit. Further details of
the methodology and dental stress indices are reported
elsewhere.~

A correlation matrix, which included the child’s age
and the six response measures, was computed; this
matrix appears in Table 2. The picture test scores
were significantly correlated with each of the other
five indices of dental stress.

The correlations among measures were generally
low. However, their magnitude is consistent with that
of previously reported correlations between different
measures of stress response.7’ 8 The self-report mea-
sures were obtained at the outset of the visit and
reflected the child’s initial response to the situation,
whereas the ratings and physiologic measures repre-
sented an average response to procedures occurring
throughout the dental visit. This methodology should
in itself tend to reduce the correlations between the
self-report indices and the remaining measures. None-
theless, the picture test was as strongly correlated with
the physiologic measures as the two physiologic mea-
sures were with each other. Although the picture test
was significantly related to all the measures of situa-
tional stress, it correlated most highly with the HFD,
another projective self-report index. The correlation
between the HFD and picture selection scores is com-
parable to that reported between the HFD and a test
anxiety measure.5

The child’s age bore a highly significant, inverse
relationship to the self-report and rating measures.
The consistency of this relationship across four mea-
sures suggests a genuine developmental process in
stress response rather than an age-related response
bias on the picture test. An age effect was not observed
in the first three studies conducted in relatively less

stressful settings. However, in the final two studies
conducted during a restorative treatment series,
younger children consistently tended to receive higher
picture test scores than did older children. When un-
dergoing treatment, younger children might be ex-
pected to experience greater anxiety than do older
children, since they would presumably have fewer
resources for coping with stress.

Discussion

A self-report measure of situational anxiety appro-
priate for the young child has been developed. Anxiety
is measured using a picture selection task which can
be rapidly administered and is readily understood and
accepted by the child. Adequate levels of test-retest
and internal consistency reliability were established
for the final picture selection test. Test scores showed
the predicted correlations with other indices of situa-
tional distress; these findings supported the construct
validity of the test.

Research from another laboratory has recently pro-
vided additional support for the construct validity of
the picture selection test. Klorman et al. 9 reported
observations on 105 pedodontic patients, ranging in
age from 3-14, who were undergoing a variety of dental
experiences. Venham’s picture selection test and the
Melamed Scale of Dental Anxiety1° were administered

prior to the dental visit. The latter scale requires the
children to rate on a 5-point scale their nervousness in
eight hypothetical dental situations. Their cooperation
during the dental visit was rated on a 4-point scale by
the practitioner. Picture test scores yielded significant
correlations in the predicted direction with both the
children’s self-reported dental anxiety and the practi-
tioner’s cooperativeness ratings. Thus, consistent find-
ings from two laboratories support the validity of the
picture test in measuring children’s situational anxi-
ety.

Results using the picture selection test confirm ear-

Table 2. Intercorrelations of dental stress measures and age

Sequential dental visit study

Clinical anxi- Coopera-
Picture test HFD HR BSR Age

ety tire behavior

Picture test 1.0 0,31 * 0.21 * 0.14~ -0.11 ~ 0.21 t -0.42 *

HFD 1.0 0.16:~ 0.08 -0.19~ 0.18t -0.47 *

Clinical anxiety 1.0 0.80’ 0.14~ - 0.04 - 0.27 *

Cooperative behavior 1.0 O, 10 - 0.06 - 0,24 *

HR 1.0 -0.21 ~ 0.02

BSR 1.0 -0.13J-

~- p < 0.05.
~ p < 0.01.
* p < 0.001.
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lier suggestions that children's dental anxiety declines
with age. Hawley et al.n studied 47 children aged 2-7
years during their first dental visit. The children's
responses to dental procedures were rated on a 4-point
scale. Fearful and disruptive responses were most com-
mon among the younger children and diminished in
frequency as the child's age at the first visit increased.
Comparable results were reported by Frankl et al.13

who studied children's responses at both examination
and treatment visits. The present studies documented
a similar developmental change in young children's
dental stress responses.

The data collected to date indicate the picture se-
lection test is a useful tool for those interested in
measuring young children's responses to stressful sit-
uations. The routine use of this instrument should
enhance the practitioner's understanding of the psy-
chologic impact which treatment procedures have on
the young patient. Likewise, this tool should provide
the researcher greater access to the largely unexplored,
experiential world of the stressed child.
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