AcCTA ANAESTH. BEL., 2024, 75 (3): 229-245 Narrative review

Assessment tools used to measure postoperative behavioral changes in
children, a narrative review

B. WoLrs!, J. BErgaMaNS?, M. CoPPENS?

"University Hospital Ghent, Department of Anesthesiology and Perioperative Medicine, Corneel Heymanslaan
10, 9000 Ghent, Belgium; *ZNA Cadix Antwerp, Department of Anesthesiology and Perioperative Medicine,
Kempenstraat 100 2030 Antwerpen, *University Hospital Ghent, Department of Anesthesiology and Perioperative
Medicine, Corneel Heymanslaan 10, 9000 Ghent, Belgium.

Corresponding author: Britt Wolfs, University Hospital Ghent, Department of Anesthesiology and Perioperative
Medicine, Corneel Heymanslaan 10, 9000 Ghent, Belgium. E-mail: britt.wolfs@uzgent.be

Abstract

Context: Previous studies have shown a high prevalence of postoperative behavior changes in children. To assess
postoperative behavior changes, various tools have been used and the understanding of their psychometric
characteristics namely validity, reliability and norming is essential.

Objective: To provide an overview of the different assessment tools used to measure postoperative behavior
changes in children and their psychometrics.

Methods: Data sources: MEDLINE, EMbase, Web of Science and Google Scholar.

Study selection: inclusion of studies published between January 1995- June 2023 and searched with the
following key terms: ‘anesthesia’, ‘postoperative behavior’ and ‘child’ and MESH terms ‘postoperative period’,
‘behavior’ and ‘child’.

Data extraction and data synthesis: a data extraction form was used and due to heterogeneity, the findings are
presented as a narrative review.

Results: In the final analysis, 57 articles were withheld and 11 assessment tools identified which were used to
measure postoperative behavior changes. In the majority of these studies, the Post Hospitalization Behavior
Questionnaire (PHBQ) and its adaptation namely the Post Hospitalization Behavior Questionnaire for
ambulatory surgery (PHBQ-AS) were used.

Although frequently applied, the validity, reliability and norming of both questionnaires have not been well
established. Other tools like the Child Behavior Checklist, the Strengths and Difficulties Questionnaire and
Infant/Toddler Sensory Profile have been well validated and are reliable. However, these tools were not
specifically designed for assessment of postoperative behavior changes in children after surgery.

Conclusions: There is a lack of well validated and reliable tools to assess postoperative behavior in children both
for clinical and research purposes.

Keywords: anesthesia, postoperative period, child, child behavior.

Introduction

Anesthesia in children might have a profound
impact on the child’s behavior and is characterized
by postoperative behavior changes'**. Assessing
such alterations in the child’s behavior after surgery
could be regarded as a measure of the psychological
influence on the child’s wellbeing *. These changes
are often mild and transient, but still a significant
proportion of children exhibits persistent behavior
modifications lasting for weeks, months or even

years''*#4  Most commonly, these behavioral
changes occur in children aged between 1 to 4 years
and are marked by heightened vulnerability due to
dependence on parents and awareness of parental
absence32,3&,42,48.

Prolonged postoperative maladaptive behavioral
changes in children are of concern and if they
persist for an extended period they might interfere
with their emotional and cognitive development or
negatively affect children’s responses to subsequent
medical care''*263241,
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Postoperative behavior changes include, among
other, general and separation anxiety, tantrums, fear
of strangers, eating problems, nightmares, night
terrors and bedwetting''2**¢,

The incidence may occur in up to 60% of
all children undergoing general anesthesia and
persistence is noted in 15%-40% at two weeks
postoperatively?*2042,

Several potential risk factors for negative
postoperative behavior have been described such
as younger age, type of surgery, postoperative pain,
preoperative child’s state/trait anxiety, separation
anxiety, increased parental state/trait anxiety,
overnight admission, lower birth order, preparation
through discussions with the anesthetist, pain and
previous bad experiences of health care are all found
to be significantly related to more behavioral chan
gesll,l3,20,25,26,33.35,48,53,59‘

Furthermore, common preoperative risk factors
might be associated as well with emergence delirium.
Some studies found that emergence delirium (not
further discussed here) after surgery increased the
risk for postoperative behavior changes*-*.

Apparently, postoperative behavior changes
in children are of great importance and should be
assessed and monitored accordingly.

Over the past thirty years several assessment
tools have been used to measure postoperative
behavior changes in children and their psychometric
characteristics are highly relevant because invalid,
unreliable or nonnormative tests can lead to
inaccurate estimations and make comparisons
between studies extremely difficult*.

When using a questionnaire or an observation tool,
it is vital to know the psychometric characteristics
of the instruments, namely: validity, reliability and
norming.

1. Validity is defined by the accuracy of a
measure or whether the instrument assesses what
it is supposed to measure and the following four
criteria should be fulfilled®:

a.  Face validity which indicates whether the
test includes appropriate items that measure what
should be measured, for example the question ‘Does
your child need a pacifier?’ is a good question for
one year old children but not for eight year olds 41;

b.  Validity of content which includes any
methods that focus on the content of the test, for
example, items should be convincing for both
experts and patients;

c.  Validity of criterion which includes any
strategies that measure the correlation of the test with
a ‘gold standard’ questionnaire of the same topic;

d.  Validity of construct, which is defined as
the experimental demonstration that a test indeed
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measures the construct it claims to be measuring**'.

2. Reliability of a diagnostic procedure
refers to the consistency of a measure. Formulated
differently, under the same circumstances, a similar
method should yield the same results. If not, the
assessed method is unreliable and will be biased.
Four general classes of reliability exist:

a. Inter-rater reliability assesses the degree to
which different raters award consistent estimates of
the same phenomenon but this does not take into
account the fact that there is always a possibility that
the raters give similar judgments based on chance®;

b.  Test-retest reliability is defined as the
consistency of a measure over time;

c. Parallel-forms reliability assesses the
consistency of the results of two equivalent tests
measuring the same content;

d. Internal consistency reliability assesses the
consistency of results across items within a test and
is represented by a Cronbach’s alpha coefficient, a
higher value (typically above 0.70) suggests good
internal consistency, meaning the items measure the
same underlying concept* ¢!,

3. Norming refers to the applicability of the
test concerning selective criteria such as age range
and gender*.

The aim of this narrative review is to provide a
global overview of psychometric characteristics
of various assessment tools used to measure
postoperative behavior of children.

Methodology

A systematic search was conducted across
electronic databases including MEDLINE, Embase,
Web of Science and Google Scholar and the
following inclusion criteria were used:

1. Articles published between January 1995
and June 2023, focusing on the pediatric population
(0-18 years);

2. Key search terms ‘anesthesia’,
‘postoperative behavior’ and ‘child’ along with
Boolean operators (OR/AND) and MESH terms
‘postoperative period’, ‘behavior’ and ‘child’;

3. Studies evaluating surgical intervention or
medical diagnostic procedures under anesthesia.

4.  English and French-speaking literature were
considered for inclusion.

Two independent reviewers (BW and JB)
assessed the title and abstract of each study. Any
discrepancies were resolved through discussion for
final inclusion.

Data extraction encompassing publication details,
study design, population, specific assessment tools
for postoperative behavior and their psychometric



characteristic (validity, reliability and norming)
were noted in a tailored data extraction form. Due
to the heterogeneity of data, the findings will be
presented in a narrative form.

Results

Electronic database searches retrieved a total of 2,319
articles (Figure 1) and of which 2 additional articles
were obtained through citation tracking and screening
reference lists.

A total of 184 studies were obtained and checked
as potentially relevant studies of which

61 articles without postoperative behavioral tools
were excluded. Moreover 3 non-English articles were
excluded and an additional 9 were omitted due to
the unavailability of full text. Assessment tools for
postoperative behavioral changes were used in 57
articles (Table I).

In order of frequency:

1. In 46 studies the Post Hospitalization
Behavior Questionnaire (PHBQ) was used to measure
postoperative behavior changes in children and in 5
of these, a translated version was used. A further 3

studies described a ‘modified version’;

2. The Post Hospitalization Behavior
Questionnaire for ambulatory surgery (PHBQ-AS) is
an adaptation of the PHBQ and was used in 4 studies;

3. Three studies utilized the Child Behavior
Checklist (CBCL) to evaluate postoperative behavior.
Furthermore in 7 studies the CBCL was used as a
scale to determine the behavior and emotional
functioning of children in the preoperative setting
and this was compared to observed postoperative
behavior changes;

4.  The Strengths Difficulties Questionnaire
(SDQ) appeared in 2 studies;

5. The Infant/Toddler Sensory Profile (ITSP)
and Conners Comprehensive Behavior Rating Scales
(CBRS) were only used in 1 study;

6. The following scales were only used
as a comparative tool: the Children’s Behavior
Questionnaire-Short Form (CBQ-SF); Functional
Disability Inventory (FDI); Comprehensive
Psychopathological Rating Scale (CPRS); Behavior
Assessment for Children 3rd edition (BASC-3) and
the Behavior Rating Inventory of Executive Function
(BRIEF).

Records identified from database
searching:
Pubmed n: 1270
Embase n: 36
Web of Science n: 294
Google Scholar n: 717

!

Additional records identified
through other sources

T

Total records

n: 2319

Reports after screening abstract
and title+ removing duplicates

»| Reports not retrieved

n: 184

Full-text articles assessed for
eligibility
n: 130

> reason

Studies included in review
n: 57

n: 2135

Full-text articles excluded, with

No assessment tool for
postoperative behavior n: 61
No full text n: 9

No English/French n: 3

Fig. I — PRISMA flow chart.
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Table 1.

First author Year | RCT/ | Population | D/H/B Other Assessment Results
cohort assessment tools
tools postoperative
behavior
YanYing 7 2023 | cohort n: 1670 D mYPAS, | PBHQ-AS dl1+ dl 14%,
age: 6-12Y VAS d14+d30 d14 4,5%
d302,1%
Zickerman 7 2023 | cohort n: 115 D mYPAS, PHBQ 1w+ Score * 4/5: negative behavior
age: 2-7Y FLACC, 4w+ 26w Cut off ? 3 new negative behav-
FPS-R iors
Iw: 19/115
Li™ 2023 | cohort n: 192 H PAB, PHBQ d3 Cut off * 7 negative behavior
age: 2-12Y PAED, changes
FLACC d3 44,8%
Quintao ' 2023 | RCT n: 175 D mYPAS, | PHBQ-AS dl+ | Cut off? 4/5 negative behavior
age: 1-12Y VAS, PAB, d7+d14 changes
PAED, dl: 57/164, d2: 57/164, d7:
FLACC 49/164, d14: 44/164
Shi 7 2022 | cohort n: 86 B BASC-3 PHBQ: no significant maladap-
age: 2,5-6Y preop+ 3 tive behaviors 3 m postop
months post BASC-3: significant improve-
op +PHBQ 3 ment of internalizing problems
months post op
Zickerman * 2022 | RCT n: 115 D mYPAS PHBQ Swed- Cut off >3 behavior changes
age: 2-8Y ish version 25 | wl: clonidine 20,3% midazolam
items wl+ 12,5%
ml+ mbé
Lee-Archer ¥ 2022 | RCT n: 248 D SDQ preop+ PBHQ-AS cut off score 3,2=
age: 2-7Y d3+d14+ d28 negative behavior
PHBQ-AS SDQ cut off score > 12=
d3+d14+ d28 increased risk of problem
behavior
baseline: SDQ>12: 26,6%
d3: PHBQ-AS >3: 53%, SDQ
>12:21,4%
d14: PHBQ-AS >3: 43,1%,
SDQ >12: 24,9%
d28: PHBQ-AS >3: 32,6%,
SDQ >12: 16%
Kim * 2021 | cohort n: 100 B mYPAS CBCL preop+ 7d: 18,9% negative behavior
age: 2-7Y , PAED, d7 changes
FLACC
Houben ™ 2021 | cohort n: 222 B PAED German version | Cut off PHBQ positive result=
age: 1-7Y of PHBQ d14 5/27: d14: 14%
postop
Uhl * 2019 | cohort n: 260 B FLACC, CBQ-SF do, d2:0to 17(M=3.43,SD=
age: 2,1- Wong- PHBQ d2+14d 3.50).
7,4Y Baker
Faces scale, d14:0t0 15(M =1.89, SD =
PAED 3.15)
Lopez # 2019 | cohort n: 75 ? PHBQ d10 post | At least one negative change:
age: 1-6Y op 67%, At least one positive

change: 11%, Both negative
and positive changes: 7%, No
change 23%
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Table I (Continued).

Shi & 2019 | cohort n: 90 mYPAS, PHBQ d1+ Cut off positive score PHBQ=
age: 2-7Y PAED, d7+d30 >0
FLACC d1: 60%, d7: 46,7%, d30: 17,8%
Gomez-Pesquera * | 2019 | cohort n: 198 PHBQ d7 D7: 38,8%
age: 2-12Y
Luo # 2018 | cohort n: 177 EASI, PHBQ d14 + Cut off *1/5= change, 37=
age: 2-12Y mYPAS, d30 significant deterioration in
PAED, behavior
VAS, Negative behavior: d14 60,5% +
FLACC d30: 46,5%,
Improved behavior: d14: 2,3%
+d30: 2,4%
Berghmans ° 2018 | cohort n: 160 PPPM, CBCL Dutch Woke up at night d1: 36%, d10:
age: 1,5-5Y FLAC- version preop 16%
C,mYPAS, PHBQ (only | Resisted to go to sleep d1: 15%,
STAI 4 questions d10: 4,7%
APALIS, about sleep) Being afraid of the dark d1:
d1+d2+d3+ 2,8%, d10: 0,8%
d10 Having trouble getting to sleep
dl: 11,1%, d10: 3,9%
Selvadurai “ 2018 | RCT n: 31 CSHQ, CBCL d0+ 3m, | Surgical group had significantly
age: 1,5-8Y PPPM BRIEF d0+3m, | higher scores in externalizing
CBRS d0 +3m, | behaviors and global executive
PHBQ d7 functioning compared with the
control group
Aykut * 2018 | RCT n: 63 ERC, CPRS dO Negative behaviors= 3.5-fold
age: 3-8Y WSS, OPS, higher in children with high
PAED anxiety levels preop
Lee- Archer * 2018 | RCT n: 234 EAS, STAL, | PHBQ-AS + Cut off 33
age: 2-7Y mYPAS, | SDQ d3+dl4+ Dexmedetomidine does not
PAED, d28 reduce postoperative behavior
FLACC problems
Hatipoglu * 2018 | cohort n: 99 mYPAS PHBQ Turkish Cut off= any change
age: 5-12Y version d7 Anxious child has 1,03 times
greater risk of adopting negative
postoperative behaviors
Berghmans * 2018 | cohort n: 70 ITSP, VAS, | CBCL preop, Total problems score and the
age: 1,5- Watcha ITSP d0+ d14 CBCL Internalizing Problems
2,5Y scale, score were statistically
FLACC, significant predictors of changes
NRS in sensory processing over time
Lin* 2018 | RCT n: 70 CEMS, Children’s d14: preop preparation: 1/35, no
age: 3-12Y APAIS, posthospital preop preparation: 0/35 exhib-
Children’s | behavior: tele- ited negative behaviors
postopera- | phone follow
tive beha- up d14
vior scale
Jenkins 7 2015 | cohort n: 1064 FDI PHBQd1, d2, | Significant correlation between
age: 2,3- d3, wl, w2 the PHBQ and the FDI (Pear-
12Y PHBQ-AS dl, son’s r (87) = 0.48, p<.001)
d2,d3, wl, w2
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Table I (Continued).

Batuman °© 2015 | RCT n: 42 mYPAS PHBQ d7 informative video presentation
age: 5-12Y resulted in less postoperative
behavior problems one week
after surgery
Kim ® 2015 | RCT n: 117 mYPAS, | PHBQdI+dl4 | cutoff?®1/27,d1: 49+ d14 14%
age: 2-7Y STAI,
CHEOP,
PAED
Hilly * 2015 | cohort n: 56 mYPAS, PHBQ (26 Cut off >6/26
age: 3-18Y VAS, FPS, | items=> 1 item
PAED in relation with 3.6% vs 35.7% in case vs
sibling exclud- control groups
ed) d7
Stipic * 2015 | RCT n: 64 BAI PHBQ 27 items Cut off31/27
age: 6-12Y d1+d3+d7+d14
+6 months d1: 80%, 6months 43%
Beringer 2014 | cohort n: 102 mYPAS, PHBQ d1+d7 d1: 52%, >7 changes: 9%~=
age: 2-12Y PAED, significant
PAB
d7: 22% >7 changes: 3%=
significant
Beringer * 2013 | cohort n: 102 mYPAS, PHBQ d1+d7 Cut off: ? Total negative
age: 2-12Y PAED, behavior change: 55%
PAB
Kil * 2013 | RCT n: 100 mYPAS, PHBQ d1-7 Cut off: ?
age: 1-5Y ICC,
PAED, Total 83,8% in control group,
CHEOPS, 85% in chloral hydrate group
FLACC
Fortier * 2012 | cohort n: 288 PHBQ relative Cut off: ? 83% total
age: mean d1+d3+d7
age 5,5Y
Power * 2012 | cohort n: 131 mYPAS, PHBQ d2+ Cut off *1/27
age: 2-12Y STAI w2+w4
EASI, SDQ d2: 73%, w2: 43%, w4: 32%
preop,
Fortier 2010 | cohort n: 260 STAI, CBCL preop Cut off * 1
age: 2-12Y EASI, PHBQ d1: 80,4%, d14: 33%
mYPAS, | d1+d2+d3+d7+
PPPM, di4
NRS
Faulk 7 2010 | cohort n: 400 mYPAS, PHBQ d3-5 Cut off37/27
age: 1-12Y PAED d3-ds: 8,8%
Tait * 2010 | cohort n: 268 PHBQ + 10 ad- Cut off 21/37
age: 4-17Y ditional items | With ADHD w1: 52%, without
based on Re- ADHD 31,6%
vised Conners’
Parent Rating
Scale wl
Lardrer * 2010 | cohort n: 300 CHEOPS PHBQ w2 Cut off 32/27
age: 2-8Y Parent absent at PACU: 45,8%,

parent present at PACU: 29,3%
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Table I (Continued).

Howard '¢ 2010 | cohort n: 89 PedsQL PHBQ d0+ d7+ Cut off: ?
age: 3-12Y d30 Negative behavioral changes
d7: 25%, d30 was 19%. Positive
behavioral changes at d7: 24%,
d30: 29%.
Amouroux ¥ 2009 | cohort n: 64 PHBQ d1+d7 Cut off *1/27
age: 4,3+ dl1: 75%, d7: 40,6%
2,4Y
Akinci 2008 | RCT n: 100 STAI PHBQ d7 Cut off: ?
age: 2-10Y No differences in postoperative
behavioral changes between
presence of the mother at
induction or not
Karling * 2007 | cohort n: 340 VAS Preop CBCL Cut off 31 /27
age: 2-13Y PHBQ (25 d14: 34.4 new onset of negative
items, relative behaviors+ 27.3% had new
form) d14 positive behavior.
Karling ** 2008 | cohort n: 340 CBCL Swedish | Cut off: PHBQ total score < 76=
age: 2-13Y version preop + | no problematic behavior PHBQ
d14 PHBQ (25 | total score > 76= deterioration
items) Swedish in behavior
version d14
Association between PHBQ
and CBCL is weaker for older
children
Steinmetz ¥ 2007 | RCT n: 39 Self report Longest continuous sleep was
age: 4-6 question- significantly longer in the
month naire to assess | sevoflurane group (median 7.2
changes in the | h) compared with the propofol—
infant’s sleep remifentanil group
pattern 1w+
2w+ 3w
Stargatt * 2006 | cohort n: 1250 STST/ PHBQ absolute Cut off 37/27= significant
age: 3-12Y STALl/ VAS/ version d3 negative behavior change
mYPAS +d30 d3: 24%, d30 16%
Bal * 2006 | RCT n: 120 STAI PHBQ d7 Only 14 questions, cut off: ?
age: 2-10Y
No difference
Kain * 2005 | RCT n: 102 mYPAS, PHBQ d1-7 Cut off31/27
age: 3-10Y ICC, STAI,
EASI, d1: 68% with halothane, 58%
PPPM with sevoflurane
d7: 15% with halothane, 14%
with sevoflurane
Kain * 2004 | cohort n: 791 mYPAS/ | PHBQ d1+d2+ Cut off: ?
age: ? STAIL/ d3+d7+ d14
EASI post op Children with intense
preoperative anxiety showed
significantly more maladaptive
behavior changes after surgery
than did children with less
preoperative anxiety.
Keaney *! 2004 | cohort n: 120 STAI OR- | PHBQ d1+ d7+ Cut off: ?
age: pre- BRS d30 dl: 58,3%, d7: 46,8%, d30
school 38,3%
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Table I (Continued).

Tripi * 2004 | RCT n: 92 PHBQ wl+ w4 Cut off: ?
age: 1,5-9Y Mean: 1,9+ 1,3 SD
Aguilera ? 2003 | RCT n: 110 “a question- Cut off=> 1 type of behavioral
age: 2-14Y naire” w2 disturbance. w2: 28% in
the intravenous, 48% in the
inhalation group
Kain " 2002 | cohort n: 169 Actigraph, | PHBQ d0+ d14 Cut off 31/27
age: 3-9Y MBSS,
EASI, d14: 20.1% nightmares and
STAI waking up
mYPAS
Tuomilehto ¥ 2002 | cohort n: 300 PHBQ dO+ Cut off 31
age: 1-10Y wl+ w3
wl: 1-18%, w3 1-4%
postoperative behavioral
changes (positive and negative)
Foesel 2001 | cohort n: 458 Modified Cut off= Yes/ No/ do not
age: <8Y PHBQ =10 know=>31/10
questions d7: halothane 16,1% vs
sevoflurane 25,7% negative
postoperative behavioral change
Kain * 2001 | RCT n: 70 mYPAS, | PHBQ d1+d2+ Cut off: ?
age: 2-7Y ICC; EASL, | d3+d7+dl14
STAI Behavioral changes did not
differ based on the coping style
of the parent
Kain ¥ 1999 | cohort n: 91 EASI, PHBQ dO+ d1+ Cut off *1 new criterion
age: 1-7Y STAI d2+d3+d7+
mYPAS, d14 post op d1: 67%, d2: 45%, d14: 23%
Kain % 1999 | RCT n: 86 EASI, PHBQ d1+ d2+ Cut off: ?
age: 2-7Y mYPAS d3+d7+d14 d1 80% vs 65%, d2 72% vs
40%, d3 55% vs 28%, d7 56%
vs 32%, d14 32% vs 30%
McGraw * 1998 | RCT n: 70 Nightmares/ | wl: placebo 18% vs midazolam
age: 1-10Y food rejection/ 50% negative postoperative
fussiness/ anxi- behavioral changes
ety/ negativity/
bed-wetting w1
Margolis * 1998 | RCT n: 102 Global PHBQ preop+ Postoperatively, control group
age: ? Mood d14 showed a slight increase in
Score aggression (from 8.8 to 9.0)
while children in the interactive
teaching book group exhibited
less aggression (8.4 to 8.0)
than their preoperative baseline
(P=0.05)
Kotiniemi * 1997 | cohort n: 551 Adapted PHBQ | d1: problematic postoperative
age: 4m- 17 items d1, behavioral changes: 47%,
13,4Y d2, d3, w4 beneficial changes: 17%

w4: problematic postoperative
behavioral changes: 9%,
beneficial changes: 9%

D= day case/ H= hospitalization/ B=both; PHBQ: Post Hospitalization Questionnaire; PHBQ- AS: Post Hospitalization Questionnaire for Ambulatory
Surgery; PAB: Pediatric anesthesia behavior scale; mYPAS: modified Yale Preoperative Anxiety Scale; VAS: visual analog scale; PAED: Pediatric
Anesthesia Emergence Delirium Scale; FLACC: Face, Legs, Activity, Cry, Consolability; BASC-3: Behavior Assessment System for Children, third
edition; ITSP: Infant/ Toddler- Sensory Profile; FDI: Functional Disability Inventory; CPRS-RS: Conners’ Parent Rating Scale Revised Short Form;
SDQ: Strength and Difficulties Questionnaire; ED: emergence delirium; CBQ-SF: Children’s behavior questionnaire- Short Form FLA;

CSHQ: Children’s Sleep Habits Questionnaire; BRIEF: Behavior Rating Inventory of Executive Function; CPRS-48: Conners Parent Rating Scale
-48: ERC: Emotion Regulation Checklist: WSS: Wilton Sedation Scale: OPS Objective Pain Scale; CEMS: the Children’s Emotional Manifestation
Scale; CHEOP: Children’s Hospital of Eastern Ontario Pain; FPS: Face Pain Scale; BAI: Beck Anxiety Inventory; PAB: Pediatric Anesthesia Behav-
ior; ICC: Induction Compliance Checklist; ORBRS: Operating Room Behavior Raving Scale; MBSS: Miller Behavioral Style Scale; PedsQL: Pediat-
ric Quality of Life Inventory Generic Core Scales Version 4.0.

236 AcTta ANAESTH. BEL., 2024, 75 (3)




Table II shows an overview of these different

Vernon’s Post Hospitalization Behavior

assessment tools and their psychometric Questionnaire (PHBQ)
characteristics.
The PHBQ was developed in 1966 by Vernon et al.
from a study in 387 children®. This parent-reported
questionnaire comprises 27 items categorized into
Table II.
Scale General/ Norming Validity Reliability

PHBQ, Vernon et al.
1966 @

Parent-rated
1 month to 16 years

28 items, six categories of

- face validity: only of younger
children
- validity of the construct: to small

Test-retest reliability tested in small
sample R=0.65
Cronbach’s alpha=0.82

significant

Lee Archer et al. *’:

- validity of criterion: correlation
between the PHBQ-AS with the
SDQ: weak- to-moderate

anxiety sample, not for all age groups

PHBQ-AS Jenkins 1064 children Jenkins et al. ': Jenkins et al.:

etal. 20157 1,97-12 years - validity of criterion: correlation - Cronbach’s alpha=0.8
11 items between the PHBQ-AS and FDI = Lee Archer et al.:

- Cronbach’s alpha=0.79

CBCL, Achenbach
and Edelbrock
1991 @

1.5 to 18 years

CBCL 11/2-5 years of
age: 100 items

CBCL 6-18 years of age:
113 items

Validity of content=good
Validity of criterion=good
Validity of construct=good

Reliability is high, with most test-retest
r=>0.80
Cronbach’s alpha=?

SDQ, Goodman
1997 *

Parents or teachers re-
ported/ self-completion
2-17 year olds

25 items are divided
between 5 scales

Validity of criterion=good
No construct validity with respect
to surgery

Test-retest reliability=0.62
Cronbach’s alpha=0.73

ITSP, Dunn 2002 *

Parent-reported
0-3 years of age

Validity of content= good

test- retest reliability= acceptable
r=0.74- 0.84
Cronbach’s a= 0.42-0.71

CBQ-SF, Rothbart
2001 ¢

Caregiver reported
262 children

3 to 7 years of age
long form: 195 items
shorter form: 94 items

Validity of criterion=good
Validity of content=good

Test-retest reliability=?
Cronbach’s alpha=0.77

FDI, Walker and
Green 1991 ¢

Parent-rated
8-20 years
15 items

Claar et al. *:
- Validity of criterion: child vs
parent- report= significant

Claar et al.:
Test-retest reliability r=0.64
Cronbach’s alpha=0.92

CPRS, Asberg and
Schalling 1979 *

Specialist and non-spe-
cialists

No age limit

65 items

Perris ©:
‘Validity’=‘satisfactory’

Perris:
Inter-rater reliability="acceptable’

CBRS, Connors
1999 ™

Teachers and parent-
rated/ self-completion
3-17 years

Validity of criterion="moderately to
strong’

Test-retest reliability=0.56 to 0.96
Cronbach’s alpha=0.69 to 0.97
Inter-rater reliability=0.50 to 0.89

BASC-3, Reynolds
2015 ™

Parent-rated
2-5 years: 139 items
>6 years: 175 items

‘Validity’=‘acceptable’

Test-retest reliability="high’
Cronbach’s alfa=‘high’

BRIEF, Gioia 2012

72

Parental-rated and teach-

er-rated and self-reported

5-18 years
86 items

Validity of criterion=good

Test-retest reliability=0.82 for parents,
0.88 for teachers
Cronbach’s alfa=0.80-0.98

PHBQ: Post Hospitalization Behavior Questionnaire; PHBQ- AS: Post Hospitalization Behavior Questionnaire- Ambulatory Surgery; CBCL: The

Child Behavior Checklist; SDQ: Strength and Difficulties Questionnaire; ITSP: Infant/Toddler Sensory Profile; CBQ-SF: Children’s Behavior Ques-
tionnaire- Short Form; SDQ: Strength and Difficulties Questionnaire; FDI: Functional Disability Inventory; CPRS-48: Comprehensive Psychopatho-
logical Rating Scale; CBRS: Conners Comprehensive Behavior Rating Scales; BASC-3: Behavior Assessment for Children 3e Ed; BRIEF: Behavior
rating inventory of executive function.
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six dimensions:

1. general anxiety and regression; 2. separation
anxiety; 3. eating disturbance; 4. aggression
toward authority; 5. apathy/withdrawal; 6. anxiety
about sleep. It utilizes a Likert scale to assess the
frequency of behaviors ranging from ‘never’ to
‘always’.

This instrument is specifically designed to
assess developmental regression and behavioral
alterations following hospital discharge in a
population with an age range from 1 month to 16
years old®.

The PHBQ exists in two versions, an absolute
and a relative version. In the absolute version,
the parents fill out the questionnaire before and
after hospitalization'* and in the relative version,
where the questionnaire is only filled out after the
intervention, parents are required to assess each
item relative to their recollection of the child’s pre-
anesthetic behavior'' .

Several criteria of validity of the PHBQ have
not been met. Face validity has not been approved
for all ages as many of the questions reflect
behavior only attributed to younger children (i.e.
‘Does your child need a pacifier?’). Furthermore,
validity is only tested by comparing the total score
achieved from the questionnaire with psychiatric
interviews of 20 children aged between 2 to 10, 5
years old**, This aspect is very important as the
postoperative behavioral modifications of a child
differ considerably with age*'.

Although a good agreement with psychiatric
interviews with parents as informant of preschool
children exists and can point to a good validity
of content®*, the validity of construct was not
demonstrated because the sample was very small
and not representative of all age groups*-*>®.

Furthermore, the reliability of the PHBQ has not
been well demonstrated.

Test-retest reliability was only based on a very
small cohort of 37 children aged between 3 to 11
years and internal consistency numbers (Cronbach’s
alpha) ranged between 0.46 and 0.73%, which is
lower than the recommended values®. Although
a more recent study by Karling et al. discovered
that the PHBQ has a better internal consistency
compared to the findings of the original study**.

Post Hospitalization Behavior Questionnaire for
ambulatory surgery (PHBQ-AS)

The PHBQ-AS" was developed as adaptation of
the original PHBQ to increase its applicability to
outpatient children'”’. The revision process was
based on an retrospective reexamination of an
existing database'’, incorporating data from 17
studies conducted over 15 years®.
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The original 27 items were downsized to 11 items
without subscales'”*.

In this retrospective analysis, the authors mainly
focused on the validity of criterion. Correlations
between the original PHBQ, the PHBQ-AS and
the Functional Disability Inventory (FDI) seemed
to be significant and additional information or
support to the validity of the PHBQ-AS was not
provided".

Furthermore, Lee Archer et al. investigated
the validity of the PHBQ-AS by correlating the
PHBQ-AS with the Strength and Difficulties
Questionnaire (SDQ)*. They only found a weak
correlation between the PHBQ-AS and the SDQ
on day 3 (r=0.2), a moderate correlation on day
14 (r=0.42), and weak-to-moderate correlation on
day 28 (r=0.34)"".

Reliability of the PHBQ-AS seemed to be good
with an internal consistency (Cronbach’s alpha of
0.80)". No measures of test-retest reliability were
done.

The Child Behavior Checklist (CBCL)

The CBCL is a parent-reported and teacher-
reported questionnaire and is a valuable tool for the
assessment of behavioral and emotional problems
in children*'.

The CBCL is a two-part instrument,
encompassing a social competence scale and a
behavior/emotional problems scale. The behavioral/
emotional portion consists of 100 items for children
aged 1.5 to 5 years and 113 items for those aged
between 5 to 18 years, offering a comprehensive
assessment of various dimensions**. It assesses
internalization, externalization, sleeping and other
problems. Higher scores indicate more problematic
behavior’#+.

The psychometric properties of the scale have
been extensively evaluated.

Content validity was supported by an extensive
process of selection and refinement®. Criterion
related validity and construct validity was
supported by concurrent and predictive associations
with a variety of measures of the Diagnostic and
Statistical Manual of Mental Disorders (DSM)
system*%,

Reliability is found to be high, with most test-
retest values between 0.80 and 0.90.

The CBCL has been translated and validated in
several languages and the Dutch version of CBCL
has demonstrated good validity and reliability,
expanding its cross-cultural applicability’.

Strength and Difficulties Questionnaire (SDQ)

The SDQ has emerged as an instrument of
assessment of psychological adjustment among



young people with applications ranging from
screening and clinical assessment to research.

The SDQ is designed for children aged between
2—17 years and comprises 25 items distributed
across five scales, encompassing both positive
and negative indicators®*. The questionnaire
divides problem behaviors into internalizing
(comprising emotional and peer-related issues) and
externalizing problems (encompassing conduct and
hyperactivity-inattention concerns)*’.

Validity of criterion was shown by comparing
the SDQ with the CBCL*.

Reliability is good with an internal consistency
(Cronbach’s alpha of 0.73) and with an acceptable
test-retest reliability after 4—6 months®.

Infant/Toddler Sensory Profile (ITSP)

Sensory processing of the child has an impact on
the child’s ability to learn, show adaptive social
functioning at home and participate in play®.
Consequently, changes in sensory processing
might influence postoperative behavior changes.

The ITSP was developed to investigate sensory
processing in infants and toddlers aged between
7 to 36 months. It consists of 48 structured
questions with response categories ranging from
1 (‘almost always’) to 5 (‘almost never’) and two
open questions. The assessment covers five key
processing sections, including auditory, visual,
tactile, vestibular, and oral sensory reactions.
Additionally, the ITSP allows for the calculation
of four independent quadrant scores: 1. weak
registration; 2. sensation-seeking; 3. sensory
sensitivity; 4. sensory avoiding. A low threshold
score, derived from the summation of quadrant 3
and 4 scores, provides further insights into sensory
processing.

Lower scores on the quadrant scores (i.e. below
the reference range for healthy peers) indicate
higher frequencies of these behaviors than in
‘healthy’ children, whereas higher scores indicate
the opposite®.

The ITSP has been reported to have excellent
content validity according to expert panels who
assessed congruence between test items and the
intended domains measured®.

The test-retest reliability for all quadrant
scores and overall sensory processing is deemed
acceptable®.

Internal consistency of the ITSP was adequate
for general, auditory and tactile processing with
Cronbach’s alpha coefficients ranging from 0.63 to
0.71, whereas visual, vestibular and oral sensory
processing sections had poor internal consistency
ranging from 0.42 to 0.55 65. The ITSP 7-36
months has been validated in Dutch®.

Children’s Behavior Questionnaire-Short Form
(CBQ-SF)

The CBQ-SF is a validated instrument tailored for
children aged between 3-8 years and serves as a
valuable tool for measuring temperament of the
child. This questionnaire, completed by parents
and guardians prior to surgery, aims to measure
key temperament dimensions, including negative
affectivity, effortful control and surgency based
on children’s typical reactions to a variety of
situations™.

The validity of criterion was established by
taking items adapted from previously existing
questionnaires, including the Infant Behavior
Questionnaire and the Physiological Reactions
Questionnaire®.

A small group of parents were asked to
complete the questionnaires out loud to comment
on problematic items and suggest revisions to
ensure the validity of content®. For reliability,
internal consistency estimates of the CBQ scales
have been reported in several sources with a mean
internal consistency estimate of 0.77 across all 15
scales®. Test-retest reliabilities have not yet been
performed but there is a very high level of stability
in parental ratings®.

Functional Disability Inventory (FDI)

The FDI is a 15-item instrument which assesses
illness-related activity limitations in children and
adolescents with a variety of pediatric conditions®’.
The FDI can be completed by children aged
between 8-20 years or can be administered to
parents to report on child functioning. For each
item respondents are asked to rate the physical
difficulty in completing each activity stated (e.g.
eating regular meals, sleeping at night, doing
chores at home). Five different response options
are possible: ‘no trouble’, ‘a little trouble’, ‘some
trouble’, ‘a lot of trouble’, and ‘impossible’ 67. A
total score is obtained by summing all 15 items,
producing a possible range of scores from 0-60,
with higher scores indicating increased functional
disability.

The psychometric properties were investigated
by Claar et al. and the validity of criterion in child
versus parent-reported measures was significant®.

Reliability is good with an internal consistency
(Cronbach’s alpha) of 0.92 and test-retest values
were acceptable®.

Comprehensive Psychopathological Rating Scale
(CPRS)

The CPRS serves as an instrument in both clinical
and research settings, specifically tailored for
assessing the behavioral profiles of children
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grappling with neurodevelopmental disorders,
with a particular emphasis on Attention-Deficit/
Hyperactivity Disorder (ADHD). Developed to
offer anuanced understanding of a child’s emotional
and behavioral attitudes, the CPRS is designed to
provide both qualitative and quantitative insights
into psychopathological manifestations®.

The CPRS encompasses five distinct subscales,
with a total of 65 items, to comprehensively
evaluate various aspects of a child’s behavior.
These subscales include conduct problems,
learning problems, anxiety, impulsive/hyperactive
behavior, and psychosomatic feelings®.

A study from Perris et al.® 1979 showed
‘satisfactory validity’ and ‘acceptable’ inter-rater
reliability, which was not further specified.

Conners Behavior Rating Scales (CBRS)

The CBRS assesses behavioral, emotional and
social concerns in children. Scores are provided
for domain-specific behavioral scales including
Attention-Deficit Hyperactivity Disorder (ADHD),
defiance/aggressiveness and social functioning/
peer relations*.

The validity of criterion was supported by
examining the relationship between CBRS scores
and other related measures for diagnosing ADHD.
Overall, scales that assess similar constructs, tended
to be intercorrelated moderately to strongly™.

Both internal consistency and test-retest
reliability are very good with Cronbach’s alpha
coefficients ranging from 0.69 to 0.97 and 2 to
4-week test-retest reliability coefficients ranging
from 0.56 to 0.96. Inter-rater reliability coefficients
ranged from 0.50 to 0.897.

Behavioral Assessment System for Children, 3rd
Ed. (BASC-3)

BASC-3 stands as a multi-method,
multidimensional parent rating system designed to
evaluate the behavior of children aged between 2
to 25 years. The BASC-3 has gained prominence
as a valuable instrument for assessing a broad
spectrum of behavioral domains, with attention
to its predictive validity for Attention-Deficit/
Hyperactivity Disorder”. The parent rating
scales gather descriptions of the child’s observed
behavior, accessing numerous aspects of behavior
and personality, including positive (adaptive) and
negative (clinical) dimensions. Child behaviors are
rated on a 4-point scale of behavioral frequency
from ‘never’ to ‘almost always’”'.

Research conducted by Shi et al. suggests that
while the BASC-3 and the CBCL demonstrate
similar validity in assessing behavioral problems
in children*’. The BASC-3 has a high internal
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consistency with most Cronbach’s alpha
coefficients exceed 0.8 and with a high test-retest
reliability*’.

Behavior Rating Inventory of Executive Function
(BRIEF

BRIEF is a parent-reported questionnaire designed
to assess executive function behaviors in children
46. Executive function is an umbrella construct
that refers to interrelated neuropsychological
functions that are responsible for purposeful,
problem-solving, goal-directed behavior. Parents
and/or teachers assess executive function at home
and in school. The BRIEF is applicable in children
aged from 5 to 18 years™. Each version consists of
86 items scored ‘never’, ‘sometimes’, or ‘often’ in
eight clinical scales.

The BRIEF demonstrated high levels of validity
and reliability. Test-retest reliability is 0.82 for
parents, 0.88 for teachers and internal consistency
in high ranges are also good™.

Discussion

Postoperative behavior changes in children are very
common and constitute an important issue from a
clinical and qualitative point of view. For a correct
assessment of postoperative behavioral changes in
children, a pivotal role lies in the availability of
well-validated and reliable scales with appropriate
normative data. Following an extended literature
search 11 scales were identified as tools used for
the assessment of postoperative behavior changes
in children.

The most frequently used assessment instrument
to quantify postoperative behavior changes in
children is the PHBQ and it is often considered
as a so-called gold standard. Despite its frequent
application in research, the validity of the PHBQ has
never been adequately established. The reliability is
limited or at least questionable and normative data
are lacking. Its widespread utilization in research
and clinical practice attests to its popularity and
acceptance within the scientific community*.
The PHBQ focuses on subtle behavioral changes
following stressful events, making it a preferred
tool.

However, a standardized definition of
postoperative behavior changes has not been
formulated.

Some studies using the PHBQ define
postoperative behavior changes as any form of
deterioration in behavior, while other studies set a
minimum number of negative behaviors that need
to be observed before a diagnose of problematic
behavioral change is present®. Kain et al.” defined



postoperative behavioral change as having at least
one positive answered question on the PHBQ,
while Faulk et al.” stated that at least seven
questions must be answered positively to diagnose
postoperative behavior changes.

This matter might explain why the incidences
of postoperative behavior changes reported by
Faulk (8.8%) was lower compared to Kain’s
investigations (respectively 54% and 78.4%)'¢277,
The absence of a consensual cut-off score for
clinically significant symptoms and variations
in the definition of post-hospitalization behavior
change across all studies adds complexity to its
interpretation. Comparison between studies is
difficult because some studies use the absolute
version and other studies the relative version of
the PHBQ*. It has been suggested that the relative
version, as originally described by Vernon et al.®,
might be more sensitive but may also be more
subjective®.

Overall, most children with reported negative
postoperative behavior only showed between one
and three changes on the PHBQ'.

In general, also parents may be a source of bias
because they might assess their child’s behavior
according to their own expectations 55 and this
can be a potential for exaggerated reporting of
behavior disturbances and that this in fact may
reflect children’s normal reactions to stressful
medical interventions's.

Furthermore, some behaviors described in the
PHBQ are considered problematic at older age but
are regarded as normal during early childhood.
This issue is further pointed out by Howard et al.
who states that the same items and dimensions are
used, regardless age, which implicates high rates
of missing data for questions which are clearly not
appropriate for the age of the child (i.e. ‘Does your
child need a pacifier?” might not be applicable for
a teenager)'®. Consequently, older children might
react to hospitalization in a negative way but this
reaction might not be detected by the PHBQ?.

Caution is required when the PHBQ is uniformly
used in children of all ages.

The PHBQ contains 27 questions, which is
less practical and a burden for everyday clinical
practice™.

To overcome this problem, the PHBQ-AS has
been developed as an adaptation of the original
PHBQ but also the PHBQ-AS lacks thorough
validation and reliability because it is based
on a retrospective data analysis of the original
PHBQ"7375,

Although the PHBQ-AS is a shortened version
of the original PHBQ (11 items), it might be more
relevant, practical or more efficient. The PHBQ-AS

limits the parents’ burden and has an increased
potential for using it in clinical settings'’. Whereas
there is no gold standard instrument available,
the original study of Jenkins et al. compared the
PHBQ-AS to the PHBQ and the FDI, but the FDI
is not designed to detect changes after anesthesia'.

Until additional validation occurs, both the
PHBQ and the PHBQ-AS may not be suitable for
broad applications in behavioral research following
anesthesia.

Furthermore both the PHBQ and the PHBQ-AS
do not cover somatic problems 41 and the PHBQ
has not yet been shown to be predictive for long-
term emotional/behavioral disturbances or to be
associated with an impairment in social, family or
school functioning'®.

It is also important to remember is that the
PHBQ is developed to assess negative response to
hospitalization overall, rather than after surgery or
anesthetic interventions®.

In contrast with the PHBQ and PHBQ-AS the
CBCL, which assesses emotional and behavioral
functioning of a child during the preceding 6
months, is a well validated and reliable instrument
for which norming data for ages 1.5-5 years and
6-18 years exist®. Cross-informant correlations
were good or better than found in a meta-analysis
of many other instruments®. The CBCL exhibits
good clinical value in predicting preoperative
anxiety and provides insights into long-term
behavior after exposure to general anesthesia”®!*=*,
Changes in CBCL scores are considered a valuable
parameter for assessing post hospitalization
behavioral changes in children, contributing to the
understanding of the impact of hospitalization on
their psychological well-being,

The CBCL is also used as a quantitative
evaluation of psychological treatment efficacy by
comparing pre- and post-intervention scores®.

A main consideration is that the CBCL faces
criticism for inducing parental fatigue and potential
observer bias due to its reliance on a single parent’s
input. Its primary focus is on psychiatric or general
behavioral problems that may limit the scope in
capturing the full spectrum of child behavior,
especially in the context of post-hospitalization
adjustments®**, Subtle behavioral changes
following stressful events will not be measured
with the CBCL, where the PHBQ has a better focus
on these type of behaviors®.

Furthermore, the CBCL is also often used to
assess emotional behavioral functioning of the
child preoperatively. This preoperative assessment
of the CBCL can serve as a predictor for later
comparison to other assessment tools which
measure postoperative behavior changes®?!3282933:46,
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The SDQ as compared to the CBCL, has a better
ability for detecting hyperactivity and inattention
problems and is equally good at detecting other
problems®. Furthermore, the SDQ’s burden is less
and might therefore be the preferred tool by parents
as it is quicker and easier to administer’”*. The SDQ
has not been shown to have construct validity with
respect to surgery or use in a postoperative setting
which raises questions about its applicability in
assessing behavioral adjustments specific to the post-
hospitalization period. Researchers and healthcare
professionals must be careful when considering
using the SDQ in the context of a postoperative
setting?’.

Sensory processing changes after anesthesia may
lead to potential changes in the child’s postoperative
behavior. Children under anesthesia may exhibit
diminished reactions to sensory input, potentially
leading to misinterpretation of their behavior as
withdrawn or passive. However, these sensory
processing changes (reflected by higher scores on
the ITSP) do not necessarily imply more problematic
behavior®.

The results obtained by the ITPS should be
viewed as a continuum of experiences rather than
inherently problematic, emphasizing the importance
of a nuanced perspective when using the ITSP (8).
In a systematic review of assessments of sensory
processing, the ITSP is recommended because of
sound psychometric properties and excellent content
validity but interpretation of the results requires an
expert opinion™,

The CBQ-SF, the FDI, the CPRS, the CBRS,
the BASC-3 and the BRIEF were only used once
or twice as a comparative tool for assessing post
hospitalization behavior changes. All these scales
evaluate a broad spectrum of developmental and
acquired neurological conditions but none of these
are really validated in a postoperative setting. The
FDI is not designed for children, which makes it
hard to use.

As a final remark, we need to draw attention to the
variation in existing translations. Non-validated or
nonreliable translations are used in various studies.
These translations might be somewhat different
from the original scales and might be influenced by
different cultural aspects®**™. In fact, the influence
of cultural factors may limit the ability to make
comparisons between studies in different nations®.

Limitations

This narrative review is not an in-depth study of
postoperative behavior changes in children but only
focuses on the psychometric characteristics and
the strengths/weaknesses related to the different
used scales found in literature. The main goal of
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the authors is to give the reader a comprehensive
overview of the different assessment tools and to
inform readers about potential gaps in this research
area.

Conclusion

Postoperative behavior changes in children are
frequently described and the assessment of this
behavior changes presents a complex challenge.
There is a lack of easy to use, well validated and
reliable tools which take into account specific child
development issues. A ‘one for all’ scale might not
be suitable.

Despite its widespread application, the PHBQ
and PHBQ-AS both lack validity, reliability
and norming, but they might be useful to assess
temporary postoperative behavior changes. In
contrast tools like the CBCL, the SDQ and the
ITSP are well validated and reliable tools but are
not specifically designed to assess postoperative
behavior changes in children. Although these
instruments might be useful tools in assessment of
persistent behavior changes.

Future research should aim for standardized
criteria and improved validation, reliability and
norming. Careful consideration of the unique
features of each instrument is vital for making
informed choices in clinical and research settings.
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