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Abstract: There is an anecdotal impression that teenage patients report exaggerated postoperative
pain scores that do not correlate with their actual level of pain. Nurse and parental perception
of teenagers’ pain can be complemented by knowledge of patient pain behavior, catastrophizing
thoughts about pain, anxiety, and mood level. Two hundred and two patients completed the
study—b56.4% were female, 89.6% White, 5.4% Black, and 5% were of other races. Patient ages ranged
from 11 to 17 years (mean = 13.8; SD = 1.9). The patient, the parent, and the nurse completed multiple
questionnaires on day one after laparoscopic surgery to assess patient pain. Teenagers and parents
(r = 0.56) have a high level of agreement, and teenagers and nurses (r = 0.47) have a moderate level of
agreement on pain scores (p < 0.05). The correlation between patient APBQ (adolescent pain behavior
questionnaire) and teenager VAS (visual analog scale) and between nurse APBQ and teenager VAS,
while statistically significant (p < 0.05), is weaker (r range = 0.14-0.17). There is a moderate correlation
between teenagers’ pain scores and their psychological assessments of anxiety, catastrophic thoughts,
and mood (r range = 0.26-0.39; p < 0.05). A multi-modal evaluation of postoperative pain can be
more informative than only assessing self-reported pain scores.

Keywords: teenager postoperative pain; visual analog pain scale; pain behavior; pain catastrophizing
thoughts; anxiety; mood; laparoscopic surgeries

1. Introduction

Laparoscopic surgeries are increasingly prevalent for various medical conditions
among children. Despite the numerous benefits of these minimally invasive procedures,
assessing and managing postoperative pain remains a significant concern [1-3]. Adoles-
cence signifies physical transformation, ongoing cognitive and psychological development,
and the transition from childhood to adulthood. Assessing postoperative pain in teenagers
poses a challenge in pediatric care [4]. Several factors, such as individual pain thresholds,
prior pain experiences, anxiety levels, and support systems, can contribute to teenagers’
pain perception [5]. There is a common observation, both anecdotally and clinically, that
teenage patients sometimes report exaggerated levels of postoperative pain that may not
align with the actual severity [6]. Pain, as experienced by teenagers, is subjective and
valid whenever they express it. Huguet et al. suggested that self-reported pain should be
complemented by observation and knowledge of the context [7]. Despite potential dispar-
ities in our subjective interpretations of reported pain and a lack of precise explanations
for perceived exaggerated pain scores, our paramount goal is to alleviate our patients’
suffering. The repercussions of untreated pain can be severe, leading to behavioral issues
and laying the groundwork for future pain experiences [5].

On the other hand, managing postoperative pain can inadvertently contribute to
prolonged opioid use and misuse [8]. Pediatric nurses administer more pain medications
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to the children who vocalize their pain [7,9]. Clinical interpretation of self-reported pain
scores in teenagers can be difficult. Understanding the reasons behind our suspicion that
teenage patients may not consistently report pain accurately is intricate and likely extends
beyond mere perception [6].

It is essential to delve into the pain perception of caregivers (both parents and nurses),
as well as the pain behavior and psychological factors of teenagers, which can impact their
self-reported pain. In clinical practice, patient self-reporting of pain is standard [10]. The
visual analog scale (VAS) is a widely recognized instrument for evaluating children’s post-
operative pain and is highly endorsed for self-reported acute pain assessments [11]. While
this scale may occasionally underestimate or overestimate actual pain levels, establishing a
framework to correlate patient-parent and patient-nurse pain scores, pain scores with pain
behavioral observations, and physiological parameters can enhance our comprehension of
teenage self-reported pain.

The dynamics between patients, parents, and nurses hold considerable importance
during the postoperative phase. The bond between parents and children is deeply in-
tertwined [12,13]. The child’s display of pain can evoke distress in parents, who often
act as secondary reporters of their children’s pain, potentially leading to unintended out-
comes. While healthcare professionals sometimes underestimate patients” pain [14], the
nurse’s perspective can significantly influence pain management, particularly in complex
scenarios. Nevertheless, the reliability of these relationships (teenager—parent, teenager—
nurse) in evaluating postoperative pain within the teenage demographic remains to be
definitively established.

Communication about health issues often presents challenges during adolescence.
Pain expressions serve as valuable indicators of teenagers’ reactions to pain, and both
parents and nurses can rely on the patient’s pain behavior to evaluate the adolescent’s
pain experience [15]. Regrettably, there remains to be more consensus regarding the
alignment between observed pain behavior and self-reported pain intensity. Nevertheless,
integrating this measure into the assessment process can aid in navigating the intricate task
of evaluating postoperative pain in teenagers.

In addition to self-reported pain and pain behavior, a comprehensive assessment should
encompass considerations of anxiety levels, catastrophic thinking about pain, and mood.
Teenage patients’ anxiety levels are known to correlate with the severity of pain [16-18].
However, studies investigating the relationship between stress and acute postoperative
pain in teen patients are scarce, highlighting the importance of evaluating trait anxiety as
part of a comprehensive assessment battery. Catastrophic thinking regarding one’s pain
is associated with heightened attention to pain [19-23]. Teenagers naturally experience
a range of moods and mood swings during adolescence. In the postoperative period, an
adolescent patient may transition rapidly from feelings of happiness and excitement to those
of distress and fear. Yet, the relationship between a teenager’s mood and postoperative
pain has not been thoroughly explored.

We suspected that teenage patients may sometimes report pain scores that appear
exaggerated and do not align with anticipated postoperative pain levels. To investigate
this theory, we conducted the following steps: (1) gathered self-reported pain scores from
teenage patients on the first day after surgery, when expected pain levels are typically mild
to moderate; (2) collected feedback (VAS pain scores) from the patient’s parents and nurses
regarding the reported pain scores; (3) obtained information from parents and nurses about
the patient’s pain-related behavior to assess the agreement between subjective pain scores
and objective pain behavior; and (4) gathered psychological factors that might be linked to
pain perception and potentially amplify the sensation of pain.

The primary objectives of this investigation were to (1) to evaluate the concordance
between the pain assessments provided by parents and nurses and the pain scores reported
by teenage patients, anticipating a small-to-moderate correlation; (2) to determine correla-
tions between reported pain scores and evaluations of teenage pain behavior given by both
parents and nurses, with an expected small-to-moderate correlation; and (3) to identify
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psychosocial factors such as anxiety, catastrophic thoughts, and mood that could poten-
tially influence teenage pain perception, with an expected moderate-to-high correlation. In
essence, this study aimed to answer the following overarching question: When a teenage
patient’s self-reported pain appears higher than expected, can the combined assessments
from nurses and parents regarding the patient’s postoperative pain scores, along with
observations of the patient’s pain behavior, catastrophic thoughts, anxiety, and mood, help
healthcare providers ascertain whether the self-reported pain score accurately represents
the patient’s pain experience?

2. Materials and Methods
2.1. Study Design

This research was carried out at UPMC Children’s Hospital of Pittsburgh (CHP)
from December 2012 to August 2014 and received approval from The University of Pitts-
burgh Institutional Review Board. It was registered on www.clinicaltrials.gov, accessed on
20 May 2023, (NCT 017555065) in December 2012. Participants were recruited from CHP
based on a review of medical records and a medical interview with the patient and parent
on the surgery day. Among the 2241 patients who underwent laparoscopic procedures,
including robotic cholecystectomies, at CHP during the study period, 959 were excluded
due to their procedure type, 623 were outside the target age range, 78 were excluded due
to unavailability of the study team, and 351 did not meet the inclusion/exclusion criteria
upon medical record review. Out of the 230 patients approached for the study, 6 were
ineligible, 3 refused to participate, two did not complete consent, 6 were discharged before
completing questionnaires, 3 parents were unavailable on postoperative day (POD) 1,
3 withdrew consent on POD 1, and 3 procedures were converted to open surgeries. Three
patient/parent/nurse units did not complete all study assessments. Ultimately, 202 patients
(along with their parents and nurses) completed all study procedures (Figure S1).

Patients included in the study were aged between 11 and 17 years old, scheduled for
elective or emergent laparoscopic surgeries, and required overnight admission. Exclusion
criteria encompassed chronic pain conditions, non-English-speaking families, cognitive
impairment history, developmental delay, psychiatric medical history (except for ADD
and ADHD), positive pregnancy tests, drug use (including marijuana), medication with
certain opioids or psychiatric drugs, surgical complications, discharge on the day of surgery,
conversion of laparoscopic surgeries to open procedures, and lack of parental availability
for questionnaire completion.

The surgical procedures conducted included various laparoscopies, such as laparo-
scopic appendectomy (132 cases), cholecystectomy (49 cases, including robotic cholecystec-
tomies in 5 cases), diagnostic laparoscopy (11 cases), nephrectomy (1 case), oophorectomy
(3 cases), cystectomy and cyst drainage (3 cases), Heller myotomy (1 case), and laparoscopic
Meckel resection (2 cases). The administration of anesthesia was not standardized by the
study protocol, affording discretion to the anesthesiologist and acute pain service regarding
techniques and medication choices. Anesthesia was predominantly general (97 cases),
either solely or in combination with regional anesthesia techniques (105 patients), such as
rectus sheath blocks (101 patients), transversus abdominis plane blocks (47 patients), par-
avertebral nerve blocks (2 patients), or a combination of rectus and transversus abdominis
blocks (45 patients). Medications for general anesthesia included propofol, midazolam,
fentanyl, morphine, hydromorphone, ketamine, and rocuronium, while regional anesthesia
involved the use of ropivacaine. Additionally, the same local anesthetic was administered
in the surgical wound if a block was not performed. Postoperative pain management
comprised morphine, hydromorphone, oxycodone, acetaminophen, and ibuproferen. After
surgery, opioids were administered for 169 patients (83.7%).

2.2. Study Protocol

Informed consent was obtained from patients or their guardians on the day of surgery
before the procedure. Patient demographic data were collected from medical records, and
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pain scores, pain behavior, anxiety levels, catastrophic thoughts, and mood levels were as-
sessed using various questionnaires. For data collection, research assistants visited patients,
parents, and nurses on the first-day after surgery, ensuring the blinding of participants
from each other’s scores. Patients completed questionnaires, including VAS and psycho-
logical assessments, while a family member (preferably the mother) completed related
questionnaires (pain scores and behavior), and nurses completed the same assessments
independently in the first 24 h after the surgeries were completed. All assessments were
conducted simultaneously.

2.3. Questionnaires
2.3.1. Visual Analog Scale (VAS)

The visual analog scale (VAS) consists of a horizontal line measuring 100 mm. De-
scriptors are positioned at each end of the line: “no pain” at one extreme and “the worst
pain imaginable” at the other (100 mm mark). Patients indicate their pain level by marking
on the line. Additionally, the nurse and the parent utilize a VAS, each indicating their
perception of the teenager’s pain intensity.

2.3.2. Adolescent Pain Behavior Questionnaire (APBQ) [15]

This instrument is a parent-reported assessment of pain expressions in adolescents
aged 11 to 19 [15]. It comprises 23 items and demonstrates strong internal consistency
(alpha = 0.93). Parents evaluate each pain behavior on a scale ranging from 0 (never) to
5 (almost always), resulting in a total score ranging from 0 to 115 [15]. Lynch-Jordan et al.
conducted initial reliability and validity assessments involving 138 parent-adolescent pairs
to establish their psychometric properties [15].

2.3.3. Pain Catastrophizing Scale for Children (PCS-C) [24]

The pain catastrophizing scale for children (PCS-C) is a 13-item questionnaire adapted
from the adult version. This adaptation involved rephrasing one item, simplifying the
rating scale, and prefacing each item with the stem “When I am in pain...” [24]. Children
use a five-point scale (0 = “not at all”; 4 = “extremely”) to rate the frequency of experiencing
various thoughts and feelings during pain episodes. The PCS-C comprises three subscales:
(1) rumination (e.g., “. .. I keep thinking about how much it hurts”.); (2) magnification
(e.g., “... I wonder whether something serious might happen”.); and (3) helplessness
(e.g., “... there is nothing I can do to reduce the pain”.). Construct and predictive validity
have been demonstrated [24]. The PCS-C provides a total score ranging from 0 to 52 and
subscale scores for rumination, magnification, and helplessness. The scale exhibits excellent
reliability, with a Cronbach’s alpha of 0.92; subscale alphas in the current sample ranged
from 0.68 to 0.88.

2.3.4. State-Trait Anxiety Inventory for Children (STAIC S—Anxiety) [25]

On postoperative day 1 (POD 1), participants completed the state version of the state-
trait anxiety inventory for children to assess teenage anxiety levels. The STAIC S—Anxiety
scale comprises 20 statements prompting teenagers to indicate their current feelings (e.g., “1
feel. ..”) by selecting one of three options that best describes their state (e.g., “very calm”,
“calm”, or “not calm”). Scores on this scale range from 20 to 60. In the current study, the
alpha reliability of the STAIC S—Anxiety scale was determined to be 0.90.

2.3.5. Brief Mood Introspection Scale (BMIS) [26]

The brief mood introspection scale (BMIS) comprises 16 mood adjectives, with two
selected from each of the eight mood states (happy, loving, calm, energetic, anxious, angry,
tired, and sad) [26]. Participants were instructed to rate how well each adjective described their
current mood using a 4-point scale ranging from 1 (“definitely do not feel”) to 4 (“definitely
feel”). Positive adjectives were assigned positive values, while negative adjectives were
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assigned negative values, resulting in a total score ranging from —24 to +24. In the current
study, the scale demonstrated moderate reliability, with a Cronbach’s alpha of 0.8.

2.4. Statistical Analyses

The basic descriptive statistics (including means, medians, and standard deviations)
were used to describe the measurements. Boxplots, scatter plots, and q—q plots examined the
distributional assumptions for all variables of interest. The proposed analysis involved the
computation of Pearson’s and Spearman’s correlation coefficient between the VAS pain scores
for teenagers and each of the VAS pain scores for the parent and nurse, between the VAS
pain scores for teenagers and the pain behavior scores reported by the nurse and family, and
between the VAS pain scores and the psychosocial factors. The correlations were considered
weak if values were 0.23 to <0.30, moderate if 0.30 to <0.50, and high if >0.50.

Sample Size and Power

For a small correlation of 0.23, a sample size 206 was required to achieve 80% power
using a two-sided hypothesis test with a significance level of 0.0125 (Bonferroni correction
for all four comparisons, 0.05/4 = 0.0125). Anticipating that the sample size is 206 with three
observations (i.e., teenager, parent, and nurse), the study was powered (80%) to detect an
intraclass correlation coefficient of 0.10 using an F-test with a significance level of 0.05. To
determine inter-rater reliability between two observations (e.g., teenager versus parent), the
study achieves 80% power to detect an intraclass correlation of 0.19 using an F-test with a
significance level of 0.025 to account for multiple comparisons. Outcome measure scores and
Pearson and Spearman correlation coefficients were calculated using SAS software Version 9.3
of the SAS System for Windows, Copyright ©2002-2010 SAS Institute Inc., Cary, NC, USA.

3. Results

Two hundred and two (202) patients (mean age = 13.8 years; SD 1.9) were included in
the final analysis. Patient characteristics are presented in Table 1. Descriptive statistics of
the outcome measures are reported in Table 2, and the results are summarized in Figure 1.
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Figure 1. Perioperative variables parents and nurses report influencing teenagers’ postopera-
tive pain perception, mood, and catastrophic thoughts. Continuous measures are presented as
mean =+ standard deviation. r is the correlation coefficient; VAS is the visual analog scale; BMIS is
the brief mood introspection scale; STAI-C is the state—trait anxiety inventory for children; PCS-C is
the pain catastrophizing scale for children; APBQ is the adolescent pain behavior questionnaire; t is
teenager; n is nurse; p is parent. The correlations were considered weak if values were 0.23 to <0.30,
moderate if 0.30 to <0.50, and high if >0.50. Figure composed using Motifolio, Inc. diagrams.
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Table 1. Patient characteristics.

N =202
Sex Male 88 (43.6%)
Female 114 (56.4%)
White 181 (89.6%)
Race Black 11 (5.4%)
Other 10 (5.0%)
Age (years) 13.8 +£ 1.9 (11.0-17.0)
Weight (kg) 59.9 + 17.2 (20.1-125.5)
Height (cm) 161.7 + 10.3 (131.0-192.0)
BMI 229 + 5.4 (12.2-43.4)
Diagnosis of ADHD 18 (8.9%)
Use of ADHD medication 7 (3.5%)

Note: Continuous measures are presented as mean =+ standard deviation and range of values. N is the num-
ber of patients. kg are kilograms; cm are centimeters; BMI is body mass index; ADHD is attention deficit

hyperactive disorder.

Table 2. Outcome measures.

N =202

Teenage patient responses

VAS 37.0 + 22.3 (0.0-91.0)
BMIS 4.6 £7.1(—18.0-21.0)
STAI-C 32.5+ 5.9 (21.0-51.0)
PCS-C 22.9 + 11.6 (1.0-50.0)
Rumination 10.0 £+ 4.2 (0.0-16.0)
Magnification 3.8 £2.8(0.0-12.0)
Helplessness 9.1 +5.9 (0.0-23.0)

Parent responses

VAS 36.3 & 22.2 (0.0-91.0)
APBQ 61.0 + 23.1 (7.0-113.0)
Facial 16.2 + 7.2 (0.0-34.0)
Verbal 22.5 4+ 9.9 (0.046.0)

Behavioral 22.3 + 8.7 (2.0-45.0)

Nurse responses

VAS 25.5 =+ 22.1 (0.0-83.0)
APBQ 31.7 + 28.0 (0.0-116.0)
Facial 6.8 + 7.5 (0.0-35.0)
Verbal 10.9 + 11.1 (0.0-50.0)

Behavioral 14.0 + 10.9 (0.0-43.0)

Note: Continuous measures are presented as mean =+ standard deviation and range of values. N is the number
of patients. VAS is the visual analog scale; BMIS is the brief mood introspection scale; STAI-C is the state-trait
anxiety inventory for children; PCS-C is the pain catastrophizing scale for children; APBQ is the adolescent pain
behavior questionnaire.

Teenagers and parents (r = 0.56) have a high level of agreement on pain scores (Table 3),
and teenagers and nurses (r = 0.47) have a moderate level of agreement on pain scores
(p < 0.05) (Table 4). The correlation between APBQ and VAS and between APBQ and VAS,
while statistically significant (p < 0.05), is very weak (r range = 0.14-0.17). Parent perception
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of child pain was influenced only by facial (r = 0.172; p < 0.05) and verbal expression
(r =0.164; p < 0.05). Nurse perception of patient pain was influenced by facial expression
(p =0.172; p < 0.05), verbal expression (p = 0.143; p < 0.05), and child behavior (p = 0.153;

p <0.05) (Tables 3 and 4).

Table 3. Correlation (Pearson) between teens’ and parents’ responses—All patients.

N =202 Parent VAS Parent APBQ Parent Facial Parent Verbal Parent Behavioral
Teen VAS 0.56 0.16 0.17 0.16 0.10
BMIS —0.34 —0.24 —0.20 —0.24 —0.19
STAI-C * 0.39 0.27 0.21 0.29 0.23
PCS-C 0.28 0.25 0.17 0.23 0.25
Rumination 0.26 0.23 0.17 0.22 0.23
Magnification * 0.20 0.20 0.12 0.19 0.21
Helplessness 0.27 0.23 0.17 0.21 0.24
Note: Correlation coefficients listed in bold are significant at the 0.05 level. N is the number of patients. * Spearman
correlation coefficient. VAS is the visual analog scale; BMIS is the brief mood introspection scale; STAI-C is the
state—trait anxiety inventory for children; PCS-C is the pain catastrophizing scale for children.
Table 4. Correlation (Spearman) between teens” and nurses’ responses—All patients.
N =202 Nurse VAS Nurse APBQ Nurse Facial Nurse Verbal Nurse Behavioral
Teen VAS 0.47 0.16 0.17 0.14 0.14
BMIS —0.29 —0.24 —0.25 —0.21 —0.22
STAI-C 0.26 0.19 0.19 0.14 0.19
PCS-C 0.17 0.14 0.12 0.15 0.13
Rumination 0.23 0.12 0.11 0.13 0.10
Magnification 0.15 0.14 0.13 0.11 0.13
Helplessness 0.12 0.14 0.12 0.15 0.12
Note: Correlation coefficients listed in bold are significant at the 0.05 level. N is the number of patients. VAS is
the visual analog scale; BMIS is the brief mood introspection scale; STAI-C is the state-trait anxiety inventory for
children; PCS-C is the pain catastrophizing scale for children.
There is a moderate correlation between teenagers’ pain scores and their psychological
assessments of anxiety, catastrophic thoughts, and mood (r range = 0.26-0.39; p < 0.05)
(Table 5).
Table 5. Correlation (Pearson) between teens’ various scale responses—All patients.
N =202 BMIS STAI-C * PCS-C Rumination Magnification * Helplessness
Teen VAS —0.36 0.39 0.35 0.36 0.26 0.32
BMIS - —0.84 —0.41 —0.37 —0.30 —0.38
STAI-C * -— — 0.40 0.36 0.35 0.36
PCS-C - - - 0.88 0.80 0.95
Rumination - --- - - 0.60 0.75
Magnification * -— -— -— — -— 0.68

Note: The correlation coefficients listed in bold are significant at 0.05. N is the number of patients. * Spearman
correlation coefficient. VAS is the visual analog scale; BMIS is the brief mood introspection scale; STAI-C is the
state—trait anxiety inventory for children; PCS-C is the pain catastrophizing scale for children.

Given developmental maturation in teenagers, we further evaluated age and sex
subgroups separately. Still, we found the same pattern of correlation coefficients among
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the 11-13-year-old subgroup (N = 88) (Supplementary Tables S1-53), the 14-17-year-old
subgroup (N = 114) (Supplementary Tables 54-56), and the female (N = 114) (Supplementary
Tables 57-59) and the male (N = 88) (Supplement Tables S10-512) subgroups as we found
in the study population as a whole.

4. Discussion

Consistent with prior studies, we have observed that assessing and managing pain in
teenage patients is intricate and presents considerable hurdles for healthcare profession-
als [3]. There is a heightened emphasis on achieving optimal postoperative pain relief,
leading medical providers to often administer opioid medication to teenagers reporting
a numeric rating scale (NRS) pain score of 4 or higher. However, it is not uncommon for
us to perceive that teens may sometimes exaggerate their pain scores. Therefore, there is
a pressing need to gain a deeper understanding of self-reported pain scores and verify
their credibility.

Various self-reported pain scales are utilized to assess postoperative pain, including
the numeric rating scale (NRS), visual analog scale (VAS), and verbal rating scale (VRS).
The VAS, in particular, is commonly employed due to its strong reliability, validity, respon-
siveness, acceptability, cost-effectiveness, and metric properties [27-31]. It is considered
suitable for children aged eight and above [32]. From a statistical perspective, the VAS
tends to be more robust and sensitive to changes than other self-reported scales [27-30].
However, some individuals may find it challenging to translate their subjective perception
of pain intensity into a mark on a straight line. This can lead to exaggeration, minimization,
or unrealistic representations of pain [1,33]. Moreover, VAS pain scores offer an incomplete
depiction of the pain experience, prompting the need to explore other factors to compre-
hend the multidimensional nature of postoperative pain. Huguet et al. proposed that
self-reported pain assessments should be supplemented with observation and contextual
knowledge [7]. Such an approach can prove invaluable, particularly when assessing the
credibility of self-reported pain.

Children and adolescents rely on their parents for care, and parents bear the responsi-
bility for their postoperative well-being, leading to a potential interconnectedness between
parental involvement and pain scores [12,13,34]. Parents, being familiar with their child’s
typical behavior, are well positioned to recognize pain-related behaviors, while nurses’
knowledge can significantly influence pain management for the child. Research by van
Dijk et al. highlighted that pediatric patients’ visual analog scale (VAS) pain scores exhibit
varying correlations (ranging from 0.23 to 0.85) with scores reported by different caregivers,
including parents, nurses, researchers, and physicians [35]. Additionally, van Dijk and
Khin Hla et al. discovered that children aged 3 to 11 and their parents moderately agree on
pain scores (r = 0.113) [29,30]. However, it is important to note that these findings may not
directly apply to teenage patients. Nonetheless, our study revealed substantial agreement
(r = 0.56) between teenagers and their parents regarding pain scores.

Disputes regarding the alignment between patients” and healthcare providers’ pain
assessments persist. Seers et al. went as far as to suggest discontinuing studies comparing
such scores due to the tendency of professionals to underestimate patients’ pain [14]. Both
Seers et al. and Khin Hla et al. observed a pattern where nurses tended to report lower
scores (0 [0-2]) compared to parents (2 [1-4]) and pediatric patients (2 [0—4]) [14,36]. Despite
these observations, pediatric studies have yet to conclusively establish healthcare providers’
ability to gauge postoperative pain accurately. The extent of underestimation likely hinges
on the severity of the patient’s pain and warrants further exploration. Healthcare providers’
perspectives play a pivotal role in ensuring appropriate pain management. Nurses may
hold perspectives that differ significantly from those of patients, with their pain scores
influenced by factors such as their medical knowledge regarding surgical tissue damage,
vital signs, relationships with the child and family, time spent with the child, training [14],
experience, and patient rapport [37]. While our study corroborated that nurses tended to
report lower scores for mild pain than patients, it also demonstrated alignment between
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nurses, parents, and teenagers. Furthermore, the degree of underestimation was minimal
(25.5 £ 22.1 vs. 37.0 £ 22.3) and is unlikely to significantly contribute to the undertreatment
of pain.

The most appropriate type of pain behavior for evaluating teenagers’ postoperative
pain management remains uncertain. Pain behavior encompasses verbal and non-verbal
expressions, including the subjective interpretation of facial expressions, body posture,
gestures, level of activity, and breathing patterns [2,38]. It can be under either conscious or
unconscious control [39]. Anecdotal observations, as well as findings from other researchers,
suggest that many teenage patients with postoperative pain may report high pain scores
while appearing relaxed and engaging in activities such as playing games or texting friends,
which may indicate little to no pain [2]. However, our literature review uncovered only
a limited number of small-scale pediatric studies comparing self-reported visual analog
scale (VAS) pain scores with observed pain behavior, with variations in pain behavior
investigated across studies. In a meta-analysis encompassing 29 studies (with adult studies
contributing to 82% of the data), considerable variability was noted among the studies,
albeit with a moderately positive association overall (z = 0.26) [40]. This association is more
likely to be significant when the individual under study experiences acute pain (z = 0.35)
and when self-reported pain intensity data are collected promptly after observing pain
behavior (z = 0.40) [40].

A 23-item pain behavior questionnaire, known as the APBQ, was employed to evaluate
chronic pain in teenage patients [15]. In a study involving 138 parent-adolescent dyads
(aged 11-19 years), no significant relationship was identified between parent-reported
pain behaviors and adolescent-reported chronic pain intensity [15]. However, a slight
yet notable correlation emerged between parents’ estimations of their adolescent’s pain
intensity and their reports of observed pain behaviors (r = 0.25). While the APBQ was not
specifically validated for use with teenagers experiencing acute postoperative pain, we
deemed this questionnaire more suitable for our patient population compared to other pain
behavior scales available. It is worth noting that, in contrast to Lynch-Jordan’s study [15],
we identified a very weak but statistically significant correlation between reported teenage
pain scores and parent-reported pain behaviors (r = 0.16). These findings offer some insight
into our observations that teenagers’ pain behaviors may not always align closely with the
reported pain intensity.

It is important to note that the association between nurse pain scores and teenage pain
behavior was found to be minimal in our study. Additionally, the “behavior” subscale of
the APBQ did not emerge as a significant predictor of teenage pain scores when parents
completed the questionnaire. Understanding why the correlation between nurse/parent
pain scores and teenage pain behavior is so weak presents a challenge. Throughout our
study, pain scales were completed independently, with both the nurse and parent being
aware of the child’s pain behavior but unaware of the child’s self-reported pain rating.
However, given the frequent pain assessments conducted by both the nurse and parent
during the hospital stay, it is plausible that they struggled to separate their perception of
the child’s pain behavior from what the child was verbally communicating (pain scores
reported before questionnaire completion).

It is worth noting that the association between nurse-reported pain scores and teenage
pain behavior was minimal in our study. Additionally, when parents completed the APBQ,
the “behavior” subscale did not emerge as a significant predictor of teenage pain scores;
understanding why the correlation between nurse/parent pain scores and teenage pain
behavior is weak presents a challenge. Throughout our study, pain scales were completed
independently, with both the nurse and parent being aware of the child’s pain behavior but
unaware of the child’s self-reported pain rating. However, given the frequent pain assess-
ments conducted by both the nurse and parent during the hospital stay, it is conceivable
that they found it difficult to distinguish between the child’s pain behavior and what the
child verbally communicated (pain scores reported before questionnaire completion).
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Adolescent patients undergoing surgery may exhibit varying perceptions of their
subjective postoperative pain, often accompanied by poor psychological adjustment to
acute postoperative pain, characterized by heightened levels of anxiety and increased
attention to pain-related catastrophizing thoughts. Furthermore, fluctuations in mood can
influence reported pain scores. This study, while essentially reaffirming expected associa-
tions between pain scores and psychological factors, including psychological interventions,
holds promise for effectively managing and alleviating postoperative pain [41]. Notably,
teenagers experiencing chronic pain have been found to exhibit higher levels of depressive
symptoms and more pronounced pain-catastrophizing thoughts, which significantly corre-
late with parent-reported pain behavior [15]. Similar findings were observed for teenagers
experiencing acute postoperative pain and engaging in catastrophizing behaviors. This
study represents the first attempt to explore the relationship between mood and postopera-
tive pain. During the postoperative period, teenage patients may experience rapid mood
swings, transitioning from feelings of happiness and excitement to feelings of distress and
apprehension. Interestingly, our findings revealed a moderate negative correlation between
mood and pain levels.

There are some limitations to this study.

Initially, it is important to note that our study’s reported mean pain level was mild
(37.0 & 22.3), and our investigation did not specifically target teenagers experiencing se-
vere or “unreal” (exaggerated, and not align with the actual severity pain). It is crucial
to acknowledge that teenagers’ psychological flexibility may influence psychological as-
sessments conducted the day after surgery. Unfortunately, our study lacked baseline
measurements of psychosocial factors. Consequently, whether including baseline psycho-
logical measurements would alter our findings remains to be seen. Furthermore, we must
emphasize that while we provide correlational values between various parameters, we
are unable to provide recommendations on how to utilize our findings to guide opioid
dosing in the postoperative period. Additionally, we are cautious about relying solely on
pain behavior as a measure of postoperative pain. In challenging situations, the absence
of observable signs of pain behavior does not necessarily indicate the absence of pain in
the patient.

Additionally, it is important to note that we specifically requested mothers to com-
plete the questionnaires, given their frequent role as primary caregivers. However, we
acknowledge that this approach may introduce bias, as mothers’ responses to child pain
may differ from those of fathers [42—44]. Nonetheless, previous research has indicated that
mothers and fathers do not significantly differ in their levels of catastrophizing and trait
anxiety [44,45]. It is worth highlighting that in our study, mothers were predominantly
available for participation, rather than fathers.

Finally, it is crucial to recognize that our findings pertain specifically to teenagers expe-
riencing mild-to-moderate postsurgical pain and may not be suitable for generalization to
individuals undergoing more painful surgical procedures. Conducting a study exclusively
focusing on such patients would be impractical and ethically challenging. Nevertheless,
despite this limitation, our study sheds light on several modalities for assessing pain in
ambiguous and complex situations.

Need to answer questions and future research.

Adolescents often experience feelings of hopelessness, and it is essential not to disre-
gard their reported pain scores. In challenging circumstances, it becomes crucial to identify
potential pain sources, including surgical and non-pain-related distress, and respond ac-
cordingly. While our study confirms expected levels of agreement between patients and
multiple providers and between pain scores and psychosocial factors, it lays a vital founda-
tion for future research endeavors. Developing a risk stratification algorithm that could
pinpoint strategies to mitigate pain severity and reduce the necessity for postoperative
opioid administration marks just the beginning. Several key observations should be consid-
ered when assessing a patient experiencing severe pain that healthcare providers perceive
as exaggerated or unreal: (1) parent-proxy pain scores may underestimate teen pain scores,
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indicating a discrepancy between the severity perceived by the patient and the parent
(i.e., patient-severe but parent-moderate); (2) nurse proxy pain scores may similarly under-
estimate teen pain scores (i.e., patient-severe but nurse-mild); (3) evaluating pain behavior,
such as a relaxed body, ease of movement, absence of verbal complaints, stable vitals, and
engagement in enjoyable activities like video games, may suggest lower pain severity;
(4) assessing the teen’s anxiety level, with signs of calmness, pleasantness, cheerfulness,
relaxation, happiness, and satisfaction suggesting a lower anxiety level; (5) considering the
teen’s catastrophizing thoughts, with the absence of worrying or fear of pain indicating
lower levels of catastrophizing thoughts or feelings; (6) evaluating the patient’s mood,
with a lively, happy, caring, calm, content, loving, and active demeanor suggesting a posi-
tive mood. Additionally, employing appropriate questionnaires to identify psychological
distress can offer an objective means of assessing pain and psychological factors in such
scenarios. However, further studies are warranted to investigate the practicality and effec-
tiveness of implementing these strategies postoperatively and their impact on satisfaction
with pain control.

5. Conclusions and Clinical Implications

To summarize, our study indicates that a multi-modal approach to assessing postop-
erative pain, incorporating pain scores from teenagers, parents, and nurses, along with
evaluations of pain behavior, pain catastrophizing thoughts, anxiety, and mood, can pro-
vide richer insights compared to relying solely on self-reported pain scores. Given the
growing concerns regarding opioid addiction and associated risks, it is imperative to reduce
opioid use in the postoperative period. Integrating parent and nurse perspectives into pain
assessment and considering psychological factors are crucial aspects of practice. Alongside
analgesics, psychological interventions like preparation, education, distraction, imagery,
and video games, as well as managing expectations, should be contemplated. Truncal
blocks may enhance pain control following laparoscopic surgeries and warrant consid-
eration. However, further research is necessary to comprehend teenagers’ postoperative
experiences and explore potential interventions fully.

Supplementary Materials: The following supporting information can be downloaded at https://www.
mdpi.com/article/10.3390/children11040493/s1: Figure S1: CONSORT 2010 Flow Diagram; Table S1:
Correlation (Pearson) between teens” and parents’ responses—Teens age 11-13; Table S52: Correlation
(Spearman) between teens’ and nurses’ responses—Teens aged 11-13; Table S3: Correlation (Pearson)
between teens’ various scale responses—Teens age 11-13; Table S4: Correlation (Pearson) between
teens’ and parents’ responses—Teens age 14-17; Table S5: Correlation (Spearman) between teens’
and nurses’ responses—Teens aged 14-17; Table S6:Correlation (Pearson) between teens’ various
scale responses—Teens age 14-17; Table S7: Correlation (Pearson) between teens’ and parents’
responses—Girls; Table S8: Correlation (Spearman) between teens” and nurses’ responses—Girls;
Table S9: Correlation (Pearson) between teens’ various scale responses—Girls; Table S10: Correlation
(Pearson) between teens’ and parents’ responses—Boys; Table S11: Correlation (Spearman) between
teens” and nurses’ responses—Boys; Table S12: Correlation (Pearson) between teens’ various scale
responses—Boys.

Author Contributions: Conceptualization, M.V.; methodology, M.V,; validation, M.V,, J.C. and S.S,;
formal analysis, M.V.; investigation, M.V. and ].C.; resources, M.V,, J.C. and S.S.; data curation,
M.V.; writing—original draft preparation, M.V.; writing—review and editing, M.V,, ].C. and S.S.;
supervision, M.V,; project administration. All authors have read and agreed to the published version
of the manuscript.

Funding: The National Institutes of Health supported the project for statistics through grant
number UL1TR001857. Sadhasivam received NIH funding: RO1IHD089458 (PI.: Sadhasivam);
R21HD094311(P.I.: Sadhasivam); ROIHD096800 (P.I.: Sadhasivam), R44DA055407, R44DA 056280,
and R41DA053877 (MPI: Sadhasivam); R0O1IDA054513 (MPI: Chelly /Sadhasivam); and U01TR003719
(PI.: Sadhasivam). There is no financial conflict with the current article.


https://www.mdpi.com/article/10.3390/children11040493/s1
https://www.mdpi.com/article/10.3390/children11040493/s1

Children 2024, 11, 493 12 of 14

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki. The University of Pittsburgh Institutional Review Board approved this study
(PRO12020593, approved on 5 December 2012). Address: 3500 Fifth Avenue, Pittsburgh, PA 15213,
phone: 412.383.1480, fax 412.383.1508, http:/ /www.irb.pitt.edu (accessed on 20 May 2023). The study
was registered at www.clinicaltrials.gov (accessed on 20 May 2023) (NCT 017555065) in December 2012.

Informed Consent Statement: Written consent was obtained from all subjects involved in the study.

Data Availability Statement: The original contributions presented in the study are included in the
article/Supplementary Material, further inquiries can be directed to the corresponding author.

Acknowledgments: The authors of this study would like to acknowledge Tanya S. Kenkre, from the
University of Pittsburgh, for advanced statistical analysis for this project, as well as the investigators
who helped with the study participant consent.

Conflicts of Interest: The authors declare no conflicts of interest. Sadhasivam received pay from
UpToDate: Anesthesia for Tonsillectomy and NeurOptics, Inc. for studying opioid-induced respi-
ratory depression in pediatric tonsillectomy. Sadhasivam is one of the inventors in the approved
U.S. patents focused on opioid pharmacogenetics: U.S. Patent No. 9944985; 10662476; 16/850537;
16/946401; 16/946399; 10878939. He is the founder and chief medical officer of OpalGenix, Inc. There
is no conflict with the current article.

References

1.  Hodgins, M.]. Interpreting the meaning of pain severity scores. Pain. Res. Manag. 2002, 7, 192-198. [CrossRef] [PubMed]

2. Tesler, M.D.; Holzemer, W.L.; Savedra, M.C. Pain behaviors: Postsurgical responses of children and adolescents. J. Pediatr. Nurs.
1998, 13, 41-47. [CrossRef] [PubMed]

3. Groenewald, C.B.; Rabbitts, J.A.; Schroeder, D.R.; Harrison, T.E. Prevalence of moderate-severe pain in hospitalized children.
Paediatr. Anaesth. 2012, 22, 661-668. [CrossRef] [PubMed]

4. von Baeyer, C.L.; Spagrud, L.]J. Systematic review of observational (behavioral) measures of pain for children and adolescents
aged 3 to 18 years. Pain 2007, 127, 140-150. [CrossRef] [PubMed]

5. Rabbitts, J.A.; Fisher, E.; Rosenbloom, B.N.; Palermo, T.M. Prevalence and Predictors of Chronic Postsurgical Pain in Children: A
Systematic Review and Meta-Analysis. | Pain 2017, 18, 605-614. [CrossRef] [PubMed] [PubMed Central]

6.  Voepel-Lewis, T.; Burke, C.N.; Jeffreys, N.; Malviya, S.; Tait, A.R. Do 0-10 numeric rating scores translate into clinically meaningful
pain measures for children? Anesth. Analg. 2011, 112, 415-421. [CrossRef] [PubMed]

7. Huguet, A.; Stinson, ].N.; McGrath, PJ. Measurement of self-reported pain intensity in children and adolescents. . Psychosom. Res.
2010, 68, 329-336. [CrossRef] [PubMed]

8. Odegard, M.N.; Ceasar, R.C.; Hijaz, D.; Obinelo, A.; Rosales, A.; Bhanvadia, S.; Kirkpatrick, M.; Kim, E.; Kelley-Quon, L.I
Adolescent and Parent Perceptions of Postoperative Opioid Use: A Qualitative, Thematic Analysis. J. Pediatr. Surg. 2024,
59, 718-724. [CrossRef] [PubMed]

9.  Hamers, ].P.H.; Abu-Saad, H.H.; van den Hout, M.A.; Halfens, R.J.G.; Kester, A.D.M. The influence of children’s vocal expressions,
age, medical diagnosis and information obtained from parents on nurses’ pain assessments and decisions regarding interventions.
Pain 1996, 65, 53-61. [CrossRef] [PubMed]

10. Chou, R.; Gordon, D.B.; de Leon-Casasola, O.A.; Rosenberg, ].M.; Bickler, S.; Brennan, T.; Carter, T.; Cassidy, C.L.; Chittenden,
E.H.; Degenhardt, E.; et al. Management of Postoperative Pain: A Clinical Practice Guideline from the American Pain Society,
the American Society of Regional Anesthesia and Pain Medicine, and the American Society of Anesthesiologists” Committee on
Regional Anesthesia, Executive Committee, and Administrative Council. J. Pain 2016, 17, 131-157. [CrossRef] [PubMed]

11. Birnie, K.A.; Chambers, C.T.; Fernandez, C.V.; Forgeron, P.A.; Latimer, M.A.; McGrath, PJ.; Cummings, E.A.; Finley, G.A.
Hospitalized children continue to report undertreated and preventable pain. Pain Res. Manag. 2014, 19, 198-204. [CrossRef]
[PubMed] [PubMed Central]

12.  Palermo, T.M.; Chambers, C.T. Parent and family factors in pediatric chronic pain and disability: An integrative approach. Pain
2005, 119, 1-4. [CrossRef] [PubMed]

13.  Walker, L.S.; Williams, S.E.; Smith, C.A.; Garber, J.; Van Slyke, D.A.; Lipani, T.A. Parent attention versus distraction: Impact
on symptom complaints by children with and without chronic functional abdominal pain. Pain 2006, 122, 43-52. [CrossRef]
[PubMed] [PubMed Central]

14. Seers, T.; Derry, S.; Seers, K.; Moore, R.A. Professionals underestimate patients’ pain: A comprehensive review. Pain 2018,
159, 811-818. [CrossRef] [PubMed]

15. Lynch-Jordan, A.M.; Kashikar-Zuck, S.; Goldschneider, K.R. Parent perceptions of adolescent pain expression: The adolescent
pain behavior questionnaire. Pain 2010, 151, 834-842. [CrossRef] [PubMed] [PubMed Central]

16. Tsao, J.C.; Myers, C.D.; Craske, M.G.; Bursch, B.; Kim, S.C.; Zeltzer, LK. Role of anticipatory anxiety and anxiety sensitivity in

children’s and adolescents’ laboratory pain responses. J. Pediatr. Psychol. 2004, 29, 379-388. [CrossRef] [PubMed] [PubMed Central]


http://www.irb.pitt.edu
www.clinicaltrials.gov
https://doi.org/10.1155/2002/971935
https://www.ncbi.nlm.nih.gov/pubmed/12518176
https://doi.org/10.1016/S0882-5963(98)80067-5
https://www.ncbi.nlm.nih.gov/pubmed/9503765
https://doi.org/10.1111/j.1460-9592.2012.03807.x
https://www.ncbi.nlm.nih.gov/pubmed/22332912
https://doi.org/10.1016/j.pain.2006.08.014
https://www.ncbi.nlm.nih.gov/pubmed/16996689
https://doi.org/10.1016/j.jpain.2017.03.007
https://www.ncbi.nlm.nih.gov/pubmed/28363861
https://www.ncbi.nlm.nih.gov/pmc/PMC5457338
https://doi.org/10.1213/ANE.0b013e318203f495
https://www.ncbi.nlm.nih.gov/pubmed/21127278
https://doi.org/10.1016/j.jpsychores.2009.06.003
https://www.ncbi.nlm.nih.gov/pubmed/20307699
https://doi.org/10.1016/j.jpedsurg.2023.12.015
https://www.ncbi.nlm.nih.gov/pubmed/38184435
https://doi.org/10.1016/0304-3959(95)00147-6
https://www.ncbi.nlm.nih.gov/pubmed/8826490
https://doi.org/10.1016/j.jpain.2015.12.008
https://www.ncbi.nlm.nih.gov/pubmed/26827847
https://doi.org/10.1155/2014/614784
https://www.ncbi.nlm.nih.gov/pubmed/24809068
https://www.ncbi.nlm.nih.gov/pmc/PMC4158935
https://doi.org/10.1016/j.pain.2005.10.027
https://www.ncbi.nlm.nih.gov/pubmed/16298492
https://doi.org/10.1016/j.pain.2005.12.020
https://www.ncbi.nlm.nih.gov/pubmed/16495006
https://www.ncbi.nlm.nih.gov/pmc/PMC3232036
https://doi.org/10.1097/j.pain.0000000000001165
https://www.ncbi.nlm.nih.gov/pubmed/29351169
https://doi.org/10.1016/j.pain.2010.09.025
https://www.ncbi.nlm.nih.gov/pubmed/20961688
https://www.ncbi.nlm.nih.gov/pmc/PMC3711141
https://doi.org/10.1093/jpepsy/jsh041
https://www.ncbi.nlm.nih.gov/pubmed/15187176
https://www.ncbi.nlm.nih.gov/pmc/PMC2373257

Children 2024, 11, 493 13 of 14

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

41.

42.

43.

Tsao, ].C.; Lu, Q.; Myers, C.D.; Kim, S.C.; Turk, N.; Zeltzer, L.K. Parent and child anxiety sensitivity: Relationship to children’s
experimental pain responsivity. J. Pain 2006, 7, 319-326. [CrossRef] [PubMed] [PubMed Central]

Tsao, J.C.; Meldrum, M.; Kim, S.C.; Zeltzer, L.K. Anxiety sensitivity and health-related quality of life in children with chronic pain.
J. Pain 2007, 8, 814-823. [CrossRef] [PubMed] [PubMed Central]

Birnie, K.A.; Chorney, J.; El-Hawary, R. Child and parent pain catastrophizing and pain from presurgery to 6 weeks postsurgery:
Examination of cross-sectional and longitudinal actor-partner effects. Pain 2017, 158, 1886-1892. [CrossRef] [PubMed]

Van Damme, S.; Crombez, G.; Eccleston, C. Retarded disengagement from pain cues: The effects of pain catastrophizing and pain
expectancy. Pain 2002, 100, 111-118. [CrossRef] [PubMed]

Sullivan, M.J.L.; Martel, M.O.; Tripp, D.; Savard, A.; Crombez, G. The relation between catastrophizing and the communication of
pain experience. Pain 2006, 122, 282-288. [CrossRef] [PubMed]

Vervoort, T.; Craig, K.D.; Goubert, L.; Dehoorne, J.; Joos, R.; Matthys, D.; Buysse, A.; Crombez, G. Expressive dimensions of pain
catastrophizing: A comparative analysis of school children and children with clinical pain. Pain 2008, 134, 59-68. [CrossRef]
[PubMed]

Van Damme, S.; Crombez, G.; Eccleston, C. Disengagement from pain: The role of catastrophic thinking about pain. Pain 2004,
107, 70-76. [CrossRef] [PubMed]

Crombez, G.; Bijttebier, P.; Eccleston, C.; Mascagni, T.; Mertens, G.; Goubert, L.; Verstraeten, K. The child version of the pain
catastrophizing scale (PCS-C): A preliminary validation. Pain 2003, 104, 639-646. [CrossRef] [PubMed]

Donald, S.C. State-Trait Anxiety Inventory for Children: STAIC: How I Feel Questionnaire; Consulting Psychologists Press, Inc.:
Palo Alto, CA, USA, 1973.

Mayer, J.D.; Gaschke, Y.N. The experience and meta-experience of mood. J. Pers. Soc. Psychol. 1988, 55, 102-111. [CrossRef]
[PubMed]

Myles, PS.; Myles, D.B.; Galagher, W.; Boyd, D.; Chew, C.; MacDonald, N.; Dennis, A. Measuring acute postoperative pain using
the visual analog scale: The minimal clinically important difference and patient acceptable symptom state. Br. J. Anaesth. 2017,
118, 424-429. [CrossRef] [PubMed]

Bailey, B.; Gravel, J.; Daoust, R. Reliability of the visual analog scale in children with acute pain in the emergency department.
Pain 2012, 153, 839-842. [CrossRef] [PubMed]

Chanques, G.; Viel, E.; Constantin, ].M.; Jung, B.; de Lattre, S.; Carr, J.; Cissé, M.; Lefrant, ].Y.; Jaber, S. The measurement of pain in
intensive care unit: Comparison of 5 self-report intensity scales. Pain 2010, 151, 711-721. [CrossRef] [PubMed]

Williamson, A.; Hoggart, B. Pain: A review of three commonly used pain rating scales. J. Clin. Nurs. 2005, 14, 798-804. [CrossRef]
[PubMed]

Ferreira-Valente, M.A.; Pais-Ribeiro, ].L.; Jensen, M.P. Validity of four pain intensity rating scales. Pain 2011, 152, 2399-2404.
[CrossRef] [PubMed]

von Baeyer, C.L. Children’s self-reports of pain intensity: Scale selection, limitations and interpretation. Pain Res. Manag. 2006,
11, 157-162. [CrossRef] [PubMed] [PubMed Central]

de Williams, A.C.; Davies, H.T.O.; Chadury, Y. Simple pain rating scales hide complex idiosyncratic meanings. Pain 2000,
85, 457-463. [CrossRef] [PubMed]

Effective medical treatment of opiate addiction. National Consensus Development Panel on Effective Medical Treatment of
Opiate Addiction. jama 1998, 280, 1936-1943. [CrossRef] [PubMed]

van Dijk, M.; Koot, HM.; Saad, H.H.; Tibboel, D.; Passchier, ]. Observational visual analog scale in pediatric pain assessment:
Useful tool or good riddance? Clin. J. Pain 2002, 18, 310-316. [CrossRef] [PubMed]

Khin, H.T.; Hegarty, M.; Russell, P.; Drake-Brockman, T.F; Ramgolam, A.; von Ungern-Sternberg, B.S. Perception of pediatric
pain: A comparison of postoperative pain assessments between child, parent, nurse, and independent observer. Paediatr. Anaesth.
2014, 24, 1127-1131. [CrossRef] [PubMed]

De Ruddere, L.; Goubert, L.; Prkachin, K.M.; Louis Stevens, M.A.; Van Ryckeghem, D.M.L.; Crombez, G. When you dislike
patients, pain is taken less seriously. Pain 2011, 152, 2342-2347. [CrossRef] [PubMed]

Revicki, D.A.; Chen, WH.; Harnam, N.; Cook, K.F.; Amtmann, D.; Callahan, L.F,; Jensen, M.P.; Keefe, EJ. Development and
psychometric analysis of the PROMIS pain behavior item bank. Pain 2009, 146, 158-169. [CrossRef] [PubMed]

Williams, A.C. Facial expression of pain: An evolutionary account. Behav. Brain Sci. 2002, 25, 439—455. [CrossRef] [PubMed]
Labus, ].S.; Keefe, EJ.; Jensen, M.P. Self-reports of pain intensity and direct observations of pain behavior: When are they
correlated? Pain. 2003, 102, 109-124. [CrossRef] [PubMed]

Davidson, F; Snow, S.; Hayden, J.A.; Chorney, J. Psychological interventions in managing postoperative pain in children: A
systematic review. Pain 2016, 157, 1872-1886. [CrossRef] [PubMed]

Vervoort, T.; Caes, L.; Crombez, G.; Koster, E.; Van Damme, S.; Dewitte, M.; Goubert, L. Parental catastrophizing about children’s
pain and selective attention to varying levels of facial expression of pain in children: A dot-probe study. Pain 2011, 152, 1751-1757.
[CrossRef] [PubMed]

Goubert, L.; Vervoort, T.; Sullivan, M.].; Verhoeven, K.; Crombez, G. Parental emotional responses to their child’s pain: The role of
dispositional empathy and catastrophizing about their child’s pain. J. Pain 2008, 9, 272-279. [CrossRef] [PubMed]


https://doi.org/10.1016/j.jpain.2005.12.004
https://www.ncbi.nlm.nih.gov/pubmed/16632321
https://www.ncbi.nlm.nih.gov/pmc/PMC1540407
https://doi.org/10.1016/j.jpain.2007.05.011
https://www.ncbi.nlm.nih.gov/pubmed/17613277
https://www.ncbi.nlm.nih.gov/pmc/PMC2084210
https://doi.org/10.1097/j.pain.0000000000000976
https://www.ncbi.nlm.nih.gov/pubmed/28598902
https://doi.org/10.1016/S0304-3959(02)00290-7
https://www.ncbi.nlm.nih.gov/pubmed/12435464
https://doi.org/10.1016/j.pain.2006.02.001
https://www.ncbi.nlm.nih.gov/pubmed/16545907
https://doi.org/10.1016/j.pain.2007.03.038
https://www.ncbi.nlm.nih.gov/pubmed/17493753
https://doi.org/10.1016/j.pain.2003.09.023
https://www.ncbi.nlm.nih.gov/pubmed/14715391
https://doi.org/10.1016/S0304-3959(03)00121-0
https://www.ncbi.nlm.nih.gov/pubmed/12927636
https://doi.org/10.1037/0022-3514.55.1.102
https://www.ncbi.nlm.nih.gov/pubmed/3418484
https://doi.org/10.1093/bja/aew466
https://www.ncbi.nlm.nih.gov/pubmed/28186223
https://doi.org/10.1016/j.pain.2012.01.006
https://www.ncbi.nlm.nih.gov/pubmed/22305630
https://doi.org/10.1016/j.pain.2010.08.039
https://www.ncbi.nlm.nih.gov/pubmed/20843604
https://doi.org/10.1111/j.1365-2702.2005.01121.x
https://www.ncbi.nlm.nih.gov/pubmed/16000093
https://doi.org/10.1016/j.pain.2011.07.005
https://www.ncbi.nlm.nih.gov/pubmed/21856077
https://doi.org/10.1155/2006/197616
https://www.ncbi.nlm.nih.gov/pubmed/16960632
https://www.ncbi.nlm.nih.gov/pmc/PMC2539005
https://doi.org/10.1016/S0304-3959(99)00299-7
https://www.ncbi.nlm.nih.gov/pubmed/10781919
https://doi.org/10.1001/jama.280.22.1936
https://www.ncbi.nlm.nih.gov/pubmed/9851480
https://doi.org/10.1097/00002508-200209000-00006
https://www.ncbi.nlm.nih.gov/pubmed/12218502
https://doi.org/10.1111/pan.12484
https://www.ncbi.nlm.nih.gov/pubmed/25074484
https://doi.org/10.1016/j.pain.2011.06.028
https://www.ncbi.nlm.nih.gov/pubmed/21943961
https://doi.org/10.1016/j.pain.2009.07.029
https://www.ncbi.nlm.nih.gov/pubmed/19683873
https://doi.org/10.1017/S0140525X02000080
https://www.ncbi.nlm.nih.gov/pubmed/12879700
https://doi.org/10.1016/s0304-3959(02)00354-8
https://www.ncbi.nlm.nih.gov/pubmed/12620602
https://doi.org/10.1097/j.pain.0000000000000636
https://www.ncbi.nlm.nih.gov/pubmed/27355184
https://doi.org/10.1016/j.pain.2011.03.015
https://www.ncbi.nlm.nih.gov/pubmed/21481531
https://doi.org/10.1016/j.jpain.2007.11.006
https://www.ncbi.nlm.nih.gov/pubmed/18206424

Children 2024, 11, 493 14 of 14

44. Vervoort, T.; Huguet, A.; Verhoeven, K.; Goubert, L. Mothers” and fathers’ responses to their child’s pain moderate the relationship
between the child’s pain catastrophizing and disability. Pain 2011, 152, 786-793. [CrossRef] [PubMed]

45. Moon, E.C.; Chambers, C.T.; McGrath, PJ. “He says, she says”: A comparison of fathers’ and mothers’ verbal behavior during
child cold pressor pain. . Pain 2011, 12, 1174-1181. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1016/j.pain.2010.12.010
https://www.ncbi.nlm.nih.gov/pubmed/21272996
https://doi.org/10.1016/j.jpain.2011.06.004
https://www.ncbi.nlm.nih.gov/pubmed/21820970

	Introduction 
	Materials and Methods 
	Study Design 
	Study Protocol 
	Questionnaires 
	Visual Analog Scale (VAS) 
	Adolescent Pain Behavior Questionnaire (APBQ) B15-children-2907386 
	Pain Catastrophizing Scale for Children (PCS-C) B24-children-2907386 
	State–Trait Anxiety Inventory for Children (STAIC S—Anxiety) B25-children-2907386 
	Brief Mood Introspection Scale (BMIS) B26-children-2907386 

	Statistical Analyses 

	Results 
	Discussion 
	Conclusions and Clinical Implications 
	References

