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Objective: This study aimed to test the validity and reliability of a modified Yale Preoperative Anxiety Scale (m-YPAS) in the
Thai language, and to find out whether a short version of the m-YPAS correlated with the full version.
Material and Method: After using the standard forward-back-forward translation technique to convert the original m-YPAS
to a Thai m-YPAS-full version, the content validity was approved. The children’s behavior in the waiting area and induction
phase was video recorded. The inter- and intra-rater reliabilities were tested by two residents and two nurses, who independently
scored a random arrangement of 40 videos. Then, the construct and concurrent validities were examined.
Results: The content and construct validity was acceptable to good. The inter-rate reliabilities, intraclass correlation coefficients
ranged from 0.75, 95% CI 0.63 to 0.84 in activity and use of parents category to 0.88, 95% CI 0.80 to 0.93 in emotional
expressivity category. The intra-rate reliabilities, ICC ranged from 0.88, 95% CI 0.72 to 0.93 to 0.97, 95% CI 0.94 to 0.98
for R1, and from 0.78, 95% CI 0.63 to 0.88 to 0.94, 95% CI 0.89 to 0.97 for R2. The Cronbach’s alphas of the full and short
versions of the m-YPAS-Th were 0.98 and 0.97, respectively. The concurrent validity between the full and the short versions
of the Thai m-YPAS had a very strong, positive correlation, which was statistically significant (r

s 
= 0.98, p = 0.01).

Conclusion: The modified Yale Preoperative Anxiety Scale in the Thai language was excellent in terms of both reliability and
validity, and it correlated with the short version of the m-YPAS.
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The incidence of preoperative anxiety in
children has been reported as 40 to 60%(1,2). Preoperative
anxiety causes psychological stress in such forms as
nightmares, separation anxiety, eating problems and
an increased fear of physicians. These negative
behaviors can last from days to months. The main
medical consequences include a stormy anesthetic
induction, a reduced defense against infections, an
increased need for anesthetics in the intraoperative
period, and a requirement for more analgesics in the
postoperative period. Higher preoperative pediatric
anxiety has also been related to a higher incidence and
severity of emergence agitation(3-9). Therefore, anxiety
assessment in children is important during perioperative
care.

Anxiety assessments can be categorized into
diagnostic interviews, self-report measures and
observation. Unfortunately, young children cannot
adequately report their degree of anxiety because of
their communication limitations.The Modified Yale
Preoperative Anxiety Scale (m-YPAS) was therefore
developed in 1995 by Kain ZN to assess children’s
anxiety levels during the preoperative period. This
observational instrument consists of five categories,
including activity, vocalization, emotional expressivity,
state of apparent arousal and use of parents. Not only
correlating well with the gold standard,the self-report
STAIC test(10,11), the m-YPAS also has good to excellent
observer reliability, and high concurrent and construct
validities. However, the m-YPAS is not widely used in
Thailand because of the absence of a validated Thai
version. Therefore, this study enrolled children aged
between 2 and 5 years (this age group having a high
incidence of preoperative anxiety) who had the ability
to pronounce words clearly and interact with the
personnel involved in the assessment.
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The objectives of this study were, firstly, to
test reliability and validity of a Thai-language version
of the modified Yale Preoperative Anxiety Scale, and
secondly, to examine whether a short, Thai-language
version of the m-YPAS (i.e., excluding the parental
factor) correlates with the full version.

Material and Method
This study was approved by the Institutional

Review Board (Si 252/2015), and the permission to
translate m-YPAS was obtained from Kain ZN (the
developer of the m-YPAS English version). The full
version of the m-YPAS is comprised of five categories:
activity, emotional expressivity, state of arousal,
vocalization and use of parents. However, the last
category (use of parents) was removed in the short
version of the m-YPAS. The instrument is used to rate
the level of anxiety observed in children’s behavior
during the perioperative period. The total anxiety scores
of both versions range from 23 to 100.

During the period June 2015 to March
2016, data were collected of 2 to 5 year-old children
with the American Society of Anesthesiologists (ASA)
classification of I or II who were scheduled for
ambulatory surgery. The exclusion criteria were
neurological disorders, cognitive impairment, physical
disability and non-Thai-speaking families. A few days
before surgery, a research assistant called the parents
in order to explain the purposes of the research, and
written consent was obtained on the day of the surgery.
Twenty children were enrolled in this study. Their
parents were apprised of the whole process of this
research before informed consent was obtained. A total
of 40 video recordings were conducted in the waiting
area and later in the operating room. The waiting-phase
video was recorded for 5 to 15 minutes from when the
child and the parent entered the waiting room. The
induction-phase video was recorded from when the
child and the parent entered the operating room until
consciousness was lost as a result of inhalation
induction. During the anesthetic induction phase of all
of the children, the anesthesia team gave toys, played
animated cartoons and allowed the parent to be present.

The modified Yale Preoperative Anxiety Scale
was independently translated into Thai by two,
bilingual, medical officers. After the two translations
were reviewed and a single, finalized version was
prepared, it was retranslated into English by a third,
bilingual, medical officer and compared with the original
English version of the m-YPAS by an English teacher.
The finalized Thai version of the m-YPAS (m-YPAS-

Th) was considered to be correct if it was deemed to
correspond accurately with the original English version.
The m-YPAS-Th was then adjusted as necessary with
the cooperation of an anesthesiologist and a pediatric
psychiatrist to ensure that it was fully comprehensible.
The content validity of the m-YPAS-Th was tested by
four experienced personnel, comprising a pediatric
anesthesiologist, a pediatric psychiatrist and two
pediatric-ward nurses; they gave their opinions on their
level of agreement for each of the individual items in
each category of the m-YPAS-Th questionnaire (+1 =
agree, 0 = neutral, and -1 = disagree). The construct
validity was tested by comparing the anxiety scores of
the waiting and induction phases.

To assess the inter-rater reliability, two,
certified, registered nurses (experienced in the care of
pediatric patients) and two, second-year, anesthesia
residents (not experienced in the care of pediatric
patients) independently scored a random arrangement
of 40 videos. Two weeks later, the intra-rater reliability
was assessed by comparing the m-YPAS-Th scores of
the same residents, who separately watched a new,
random set of the same videos.

Statistical analysis
The data were analyzed using PASW

Statistics for Windows, 18.0 Chicago: SPSS, Inc. The
sample size was calculated with nQuery Advisor with
2-sided Type I error 0.05 and 85% power; a Spearman’s
rank correlation of 0.78, obtained from a previous
study(10), was used to determine the concurrent
validities of the m-YPAS full and short versions. The
required sample size was estimated to be 40 video clips.
The content validity was analyzed by item correlation,
which was the average of the scores for each item. A
value of more than 0.5 was considered to be acceptable.
The construct validity was analyzed by the Wilcoxon
signed-rank test. The test tool should show significant
differences in the levels of anxiety by comparing the
anxiety scores of the waiting phase and the induction
phase. If the mean score of the induction phase was
higher than that of the waiting phase, then the
construct validity was deemed as acceptable.The
concurrent validity was analyzed by Spearman’s rank
correlation (r

s 
value: 0.00 to 0.19 = very weak, 0.20 to

0.39 = weak, 0.40 to 0.59 = moderate, 0.60 to 0.79 =
strong, and 0.80 to 1.00 = very strong). The inter-rater
reliability and intra-rater reliability were analyzed by
intra-class correlation (ICC value: <0.40 = poor, 0.40 to
0.59 = fair, 0.60 to 0.74 = good, and 0.75 to 1.00 = excellent).
The Cronbach’s alpha was used to test the reliability
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consistency of the full and short versions of the m-
YPAS-Th (α coefficients over 0.65 were acceptable).

Results
Twenty children, age varied from 2.25 to 4.58

with the median of 3.5 years. Fourteen children were
males (70%). Nine children (45%) had a history of
fear of hospitals, and four children (20%) had a fear
of strangers. Sixty five percent of parents had at least
bachelor degree. Only six children (30%) had an
experience of previous surgery.

The content validity was analyzed with item
correlation for all categories ofthe m-YPAS-Th. The
results were more than 0.5 for all items. The construct
validity was determined by comparing the means of
the m-YPAS-Th scores during the two phases; the
anxiety score for the induction phase was significantly
higher than that for the waiting phase (59.52 vs. 37.94,
p<0.01). The concurrent validity was tested to determine
the relationship between the anxiety scores of the m-

YPAS-Th full and short versions; there was found to
be a very strong, positive correlation and this correlation
was statistically significant (r

s 
= 0.98, p = 0.01).

The inter-rater and intra-rater reliability of the
m-YPAS-Th by intraclass correlation (95% CI) were
demonstrated in Table 1. As for the inter-rater (R1, R2,
N1, N2) reliability, the agreement between the four raters
ranged from 0.75 (0.63 to 0.84) in activity and use of
parents category to 0.88 (0.80 to 0.93) in emotional
expressivity category. In the case of the intra-rater (R1,
R2) reliability assessed by the same rater for the same
category, the correlation ranged from 0.88 (0.72 to 0.93)
to 0.97 (0.94 to 0.98) for R1, and from 0.78 (0.63 to 0.88)
to 0.94 (0.89 to 0.97) for R2. The Cronbach’s alphas of
the full and short versions of the m-YPAS-Th were 0.98
and 0.97, respectively.

Characteristics of twenty children related with
the m-YPAS-Th full version was shown in Table 2. The
results showed that children who were younger than
3.5 years had significantly higher median anxiety scores

m-YPAS-Th                                            Intra-class correlation(95% CI)

Inter-rater reliability Intra-rater reliability Intra-rater reliability
R#1,  R#2,  N#1,  N#2             R#1             R#2

Activity 0.75 (0.63 to 0.84) 0.88 (0.72 to 0.93) 0.83 (0.70 to 0.90)
Emotionalexpressivity 0.88 (0.80 to 0.93) 0.95 (0.90 to 0.97) 0.94 (0.89 to 0.97)
State of arousal 0.80 (0.70 to 0.87) 0.97 (0.94 to 0.98) 0.78 (0.63 to 0.88)
Vocalization 0.76 (0.64 to 0.85) 0.93 (0.88 to 0.97) 0.82 (0.69 to 0.90)
Use of parents 0.75 (0.63 to 0.84) 0.90 (0.81 to 0.94) 0.89 (0.79 to 0.94)

Table1. Inter-rater and intra-rater reliability of m-YPAS-Th

Characteristics n = 20                       Waiting phase                     Induction phase

Median (min, max) p-value Median (min, max) p-value

Age<3.5 years
Yes 6 59.6 (26.4, 97.8) <0.01 94.7 (76.9, 100.0) <0.01
No 14 28.5 (23.3, 41.1) 36.1 (23.3, 88.6)

Fear of stranger
Yes 4 80.0 (33.6, 97.8) <0.01 98.8 (90.8, 100) <0.01
No 16 26.8 (23.3, 41.9) 37.9 (23.3, 88.6)

Fear of hospital
Yes 9 33.6 (24.4, 97.8) 0.11 88.6 (23.3, 100.0) 0.01
No 11 26.9 (23.3, 41.1) 34.7 (23.3, 85.3)

Anesthesia experience
Yes 6 28.8 (23.3, 41.1) 0.44 72.9 (24.2, 100.0) 0.54
No 14 28.5 (24.4, 97.8) 37.9 (23.3, 98.9)

Table 2. Characteristics of 20 children related with the m-YPAS-Th full version
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than the children aged >3.5 years in the waiting phase
(59.6 vs. 28.5, p<0.01), and their anxiety score rose
dramatically during the induction phase (median 94.7).
Those children who feared strangers had significantly
higher anxiety scores in both waiting (80.0 vs. 26.8,
p<0.01) and induction (98.8 vs. 37.9, p<0.01) phases
than children who did not fear strangers. As for children
who feared hospitals, they had significantly higher
anxiety scores than children who did not fear hospitals
during the induction period only (88.6 vs. 34.7, p<0.01).
In the case of children who had previous anesthesia
experience, they did not have a higher anxiety score
than children who were anesthesia-naive. The m-YPAS-
Th scores during the waiting and induction phases
were demonstrated in Fig. 1. In both phases, children
younger than 3.5 years had higher m-YPAS-Th scores
than the older children.

Discussion
The present study demonstrated that the m-

YPAS-Th was of good validity in all areas. Firstly,
experts in pediatrics judged it to have good content
validity. In addition, good construct validity was shown
by the significantly higher level of the anxiety scales in
the induction phase than in the waiting phase.
Moreover, there was an excellent correlation between
the full and the short versions of m-YPAS-Th. The
reliability of the m-YPAS-Th was also excellent, as were
the inter-rater and intra-rater reliabilities (despite the
raters having no experience in taking care of children).
Children 3.5 years of age had significantly high anxiety
levels in the waiting phase, and their anxiety levels
increased to nearly the maximum during the induction

phase.
Children aged between 2 and 5 years who had

a high incidence of preoperative anxiety cannot report
their anxiety. Kain ZN et al proved that the m-YPAS
was an appropriate tool for assessing children’s anxiety
during the perioperative period, with good to excellent
validity and reliability(10). P Skovby et al showed a good
content validity in the m-YPAS Danish version via
focus group agreement(12). The study stated that the
content of the m-YPAS questionnaire identified the
major characteristics of preoperative anxiety in children,
and that the specified attributes were recognizable in,
and relevant to, clinical practice. In the m-YPAS Thai
version, agreement among the experts also showed
good content validity.

The m-YPAS Swedish version showed good
reliability and validity among experienced assessors(13),
while the m-YPAS Thai version had excellent construct
validity and reliability among both experienced and
non-experienced assessors. Jenkins BN. et al created
the short version of the m-YPAS to improve its ease of
use in a busy, operating-room setting(14). The short
version of the m-YPAS not only retained the accuracy
of the measure but was also easier to use. The authors
also demonstrated excellent concurrent validity of the
m-YPAS-Th between the full and the short versions as
they had a very strong correlation. Therefore, the m-
YPAS-Th short version can be used to assess
children’s preoperative anxiety.

Children who were younger than 3.5 years or
had a history of fearing strangers had a significantly
high m-YPAS score in both the waiting and the induction
phases; this characteristic may remind health care

Fig. 1 Age and m-YPAS-Th score during waiting and induction phases.
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providers to consider assessment, recognition,
prevention and action early, before high anxiety
develops. In our normal operating theater setting,
various non-pharmacological techniques are used to
alleviate anxiety; these include giving toys, using a
video as a distraction and having a parent present during
the induction of anesthesia. Nevertheless, in the
holding area, children younger than 3.5 years had a
high anxiety score, while during induction, the score
reached maximum levels (Fig. 1). Pharmacological
intervention may be crucial in this age group.

There were some limitations of this study. The
sample size was not large enough to find the cutoff
point for a high anxiety score. The cut off point for a
high anxiety level differs between studies. Kein ZN et
al(10) demonstrated a score over 30, while Jung K et
al(15) showed that scores over 49 were rated as high
anxiety in similar age groups (5 to 12 years). These
disparities may be the result of cultural differences
affecting the cutoff point. Although the age range in
this study was 2 to 5 years, it was easy to distinguish
the low-anxiety score children from the high-anxiety
children by using the Korean cutoff point, as shown at
Fig. 1.

Conclusion
The modified Yale Preoperative Anxiety Scale

in the Thai language was excellent in terms of its
reliability and validity, and it corresponded well with
the short version.

What is already known in this topic?
The incidence of preoperative anxiety is high

in children especially in 2 to 5 years old.

What this study adds?
Children younger than 3.5 year had high

anxiety in both waiting and induction phase although
parent present.

Acknowledgements
The authors wish to thank Jintanat

Ananworanich, Pakakorn Rakrachakarn, Sansanee
Reungson and Kevin P. Jones for their translation
support.

Trial registration
ClinicalTrials.in.th: TCTR20170519002.

Funding
This research project was supported by

Faculty of Medicine Siriraj Hospital, Mahidol University,
Grant Number (IO) R015831070.

Potential conflicts of interest
None.

References
1. Kain ZN, Mayes LC, O’Connor TZ, Cicchetti DV.

Preoperative anxiety in children. Predictors and
outcomes. Arch Pediatr Adolesc Med 1996; 150:
1238-45.

2. Wollin SR, Plummer JL, Owen H, Hawkins RM,
Materazzo F. Predictors of preoperative anxiety in
children. Anaesth Intensive Care 2003; 31: 69-74.

3. Kain ZN, Mayes LC, Caldwell-Andrews AA,
Karas DE, McClain BC. Preoperative anxiety,
postoperative pain, and behavioral recovery in
young children undergoing surgery. Pediatrics
2006; 118: 651-8.

4. Johnston M. Pre-operative emotional states and
post-operative recovery. Adv Psychosom Med
1986; 15: 1-22.

5. Kiecolt-Glaser JK, Page GG, Marucha PT,
MacCallum RC, Glaser R. Psychological influences
on surgical recovery. Perspectives from
psychoneuroimmunology. Am Psychol 1998; 53:
1209-18.

6. Sime AM. Relationship of preoperative fear, type
of coping, and information recevied about surgery
to recovery from surgery. J Pers Soc Psychol 1976;
34: 716-24.

7. Johnston M, Carpenter L. Relationship between
pre-operative anxiety and post-operative state.
Psychol Med 1980; 10: 361-7.

8. Kain ZN, Caldwell-Andrews AA, Maranets I,
McClain B, Gaal D, Mayes LC, et al. Preoperative
anxiety and emergence delirium and postoperative
maladaptive behaviors. Anesth Analg 2004; 99:
1648-54.

9. Kain ZN, Sevarino F, Pincus S, Alexander GM, Wang
SM, Ayoub C, et al. Attenuation of the preoperative
stress response with midazolam: effects on
postoperative outcomes. Anesthesiology 2000; 93:
141-7.

10. Kain ZN, Mayes LC, Cicchetti DV, Bagnall AL,
Finley JD, Hofstadter MB. The Yale Preoperative
Anxiety Scale: how does it compare with a “gold
standard”? Anesth Analg 1997; 85: 783-8.

11. Kain ZN, Mayes LC, Cicchetti DV, Caramico LA,
Spieker M, Nygren MM, et al. Measurement tool
for pre-operative anxiety in children: the Yale



S58                                                                                                                J Med Assoc Thai Vol. 100 Suppl. 7  2017

⌫⌫


      ⌫ 

 ⌫⌫
 ⌫
⌫   
⌫⌫ ⌦  ⌫
 ⌫       ⌫ 
 ⌦ ⌫ ⌫
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