
Supplement: Overview of reliability, validity, benefits, and limitations of questionnaires used in the study. 

 
Domain  Measure Reliability Validity Benefits Limitations 

Experience-

sampling 

method 

Positive and 
negative 

emotions* 

Items from the 
Positive and 

Negative 
Affect 

Schedule (1) 

Cronbach’s Alpha 
high, .86 for PA 
and .87 for NA 

scale (1).  
 
 

Excellent factorial 
validity (convergent  

correlation high: .89 to 
.95; discriminant 

correlation low: -.02 to -
.18); items good 

markers of 
corresponding factors 

(1).  

External validity 
demonstrated by 
correlation with 

other scales. 
Stability over 2- 

month time period 
(1). 

Heterogeneity the 
factorial structure 

of the PANAS 
scores (2). 

 

 
Pain 

severity 

Numeric 
Rating Scale 

(NRS),  
0-10 

    

Psychosocial factors 

child 
      

 

Pain 
severity 

(intensity, 
distress, 

inter-
ference)* 

Numeric 
Rating Scale 
(NRS), 0-10 

  

Individual scores of 
pain severity can be 
converted into the 
ICD-11 categories 
of none (0), mild 

(1), moderate (2) or 
severe (3) and 

merged into one 
extension code 
endorsed by the 

WHO (3,4). 

More field testing 
is needed to further 
validate NRS scales 

in pediatric 
populations (5). 

 
Pre-

operative 
screening 

Pediatric Pain 
Screening 
Tool (6,7)  

Overall PPST: 
adequate to 
excellent 

discrimination; 
psychosocial 

subscale AUC 

Sensitivity and 
specificity for the PPST 
ranged from adequate to 
excellent, with regard to 

significant disability 
(78%, 68%) and high 

Defines risk groups 
to inform efficient 
treatment decision-

making; valid 
screening tool that 

allows early 

Generalizability of 
results needs 

further studies in 
surgeries with 

different pathology  
and requires further 
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adequate to 
acceptable (6). 

Total score (ICC 
= 0.75) and 

psychosocial 
subscale (ICC = 
0.70) acceptable 

2-week test-retest 
reliability (6).  

emotional distress (81%, 
63%) (6). 

 

identification of 
patients presenting 

with impairing 
pain-related 

comorbidities (6). 

 

 

stratification by 
race and 

surgical/pain 
characteristics, and 
interventions (7). 

German translation 
not yet validated. 

 

 
Functional 
Disability 

Functional 
Disability 

Index (FDI; 
(8)) 

Good internal 
reliability of the 
total FDI in the 
German cohort 
(Cronbach’s α = 
.9) similar to the 

original US 
version (8). 

 

Good construct validity 
with significant 

correlations between the 
FDI and different 

variables (e.g. 
Childhood Health 

Assessment 
Questionnaire [total 
score], pain-related 

interference in everyday 
life, affective distress)  

(8). 

Tested in a large 
cohort of German 

children and 
adolescents. Data 
confirm that the 

German version of 
the FDI retains the 
characteristics of 
the original FDI 

and is a reliable and 
valid instrument 

(8). 

Majority of females 
subjects; inclusion 
of patients from a 
single specialized 
center restrict the 
generalizability of 

the results (8). 

 

 
Fear of 
Pain* 

Fear of Pain 
Questionnaire 

(9) 

Good internal 
consistency of the 

total scale 
Cronbach’s α = 
0.87. Internal 

consistency also 
good for both 

subscales (Fear 
subscale: α = 

0.89; avoidance 
subscale: α = 

0.76) (9) 

The two-factor structure 
of the GFOPQ-C shows 
that fear of pain includes 

two key dimensions: 
Fear of Pain and 

Avoidance of Activities 
(9). 

Accurate 
translation of the 
English version 

conducted on the 
basis of the 

forward–backward 
translation. 

Instrument applied 
in a mixed pain 

sample (9). 

To evaluate the 
degree of increased 
fear of pain in pain 
samples, it would 

be beneficial a 
comparison to 

healthy controls (9) 
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Pain cata-

strophizing
* 

Pain 
Catastrophizin

g Scale – 3 
item version 

(10) 

Chronbach’s 
Alpha high α = 
.84 and .79 for 

PCS-C state (10) 

Significant relationships 
with child pain-related 

outcomes (ie, child pain 
intensity and child state 
anxiety), no issue with 
multicollinearity (10) 

Short (3-item scale) 
can be efficiently 

used (= high 
correlation with 6-

item scale). 
Large, diverse 

sample of children 
(10) 

Due to small 
number of items 

per factor, 
additional research 
needed to support 
the 1-factor model. 

(10) 

 

Attachment 
parent–

child 
relationship

* 

Security Scale 
(11) 

Cronbach’s α = 
.74 for both 
mothers and 

fathers of sixth 
graders; and α = 
.75 and α = .52 
for mothers and 
fathers of third 

graders 
respectively (11) 

Moderate stability and 
meaningful associations 
with other attachment 
measures, caregiver 

sensitivity, and indexes 
of child’s adjustment 

(1).   

One of the most 
widely used 
measures of 

attachment in 
middle childhood 

and early 
adolescence. Some 
associations of the 
scale with child’s 

outcomes hold 
regardless of the 

child’s sex and age 
(12). 

Many cross-
sectional rather 

than longitudinal 
studies (12). 

 

Symptoms 
of anxiety 

and 
depression* 

Revised Child 
Anxiety and 
Depression 
Scale-short 

version (13). 

15-item Anxiety 
Total scale 
evidenced 
significant 

correspondence 
with anxiety 
diagnostic 

groups,10-item 
Depression Total 
scale associated 
with acceptable 

reliability 
(Cronbach’s α = 

Based on a cross-sample 
validation strategy, 

values fell in the 
“acceptable” 

classification category 
(AUC=.74, SE=.03) 

(13). 

Potentially useful 
for repeated 

measurement in 
clinical settings as 
well as wide-scale 

screenings. 
Assesses both 
anxiety and 
depressive 

symptoms (13). 

Additional test 
development efforts 

needed to ensure 
that the shortened 
RCADS meets the 
clinical demands of 
reduced test length, 
while maintaining 
adequate reliability 
of its broad scale 

scores (13). 
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.80 and .79, 
respectively) (13). 

 Sleep* 

Pittsburgh 
Sleep Quality 
Index (PSQI; 

(14)) 

High internal 
consistency 

(Cronbach’s α = 
0.83) (14) 

 

Sensitive and specific 
measure: Global PSQI 
score > 5, sensitivity of 
89.6% and specificity of 
86.5% (kappa = 0.75, p 

< 0.001) (14) 

Provides a 
standardized, 
quantitative 

measure of sleep 
quality that quickly 
identifies good and 
poor sleepers (14) 

Adult population 
sample (14) 

 
Sensory 

processing 
sensitivity 

Highly 
Sensitive 

Child Scale 
(15) 

HSC-12-items: 
acceptable 

internal 
consistency with 
Cronbach’s α = 
.71 and .74. The 

subscales showed 
lower internal 

consistency with 
α = .73/.69 (15). 

 

Divergent validity was 
established (15). 

12-item HSC scale 
is a 

psychometrically 
robust measure that 

performs well in 
both children and 

adolescents. 
Studies with large 
sample, replication 
of results, previous 
use in samples with 

chronic pain 
(15,16). 

All data are based 
on self-report. Most 
data were provided 

by children and 
adolescents 

residing in the 
United Kingdom 

(15). 

 

 
Emotion 

regulation* 

Emotion 
Regulation 

Questionnaire 
– Child and 
Adolescent 

version 
(17,18) 

Sound internal 
consistency: 

cognitive 
reappraisal 

subscale 
Cronbach’s α = 
.82, expressive 

suppression 
subscale α = .79 

(17). 

Good factor structure, 
convergent validity 

supported (17). 
 

Tested on 
participants aged 

between 10 and 18 
years (17), 

previously used in 
samples with 
chronic pain 

(16,19). 

Measures only two 
emotion regulation 
strategies, cognitive 

reappraisal and 
expressive 

suppression (20). 

 
Quality of 

life 

Pediatric 
Quality of Life 
Inventory (21) 

High internal 
consistency 

(Cronbach’s α = 

Across scales, item-level 
internal consistency 
supported content 

Cronbach α good in 
various samples, 

including 

Issue of detecting 
small changes in 

quality of life only 
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0.83 for self-
report and α = 

0.86 for parent-
report). α for self-

report ranged 
from .70 to .89 

(19). 

validity. Item-level 
discriminant validity 
tests showed more 

variability (21) 

adolescent samples 
with chronic pain 

(16).  

partially addressed, 
more longitudinal 
data could help to 
better understand 
this aspect (21). 

 
Social 

support* 

Social Support 
Questionnaire 
for Children 

(22) 

High internal 
consistency. 

Cronbach’s α for 
total scale and 
five subscales 

ranging from .89 
to .97 (23). 

Good factorial and 
construct 

validity.Convergent 
validity was partially 

supported (23).  

The SSQC 
identifies important 

sources of social 
support in varying 
samples (e.g. for 
particular ethnic 
populations the 
extended family 
and community 
member (23). 

Substantially longer 
than a widely used 
measure of social 

support in children 
(23). 

 
Posttraumat

ic stress 
symptoms 

Child and 
Adolescent 

Trauma 
Screening 

(CATS) (24). 

Good to excellent 
reliability with 
Cronbach's α  

ranging between 
.88 and .94 for all 

three language 
samples (US, 

Germany, 
Norway) (25). 

 

Convergent discriminant 
validity: medium to 

strong correlations with 
measures of depression 
(r =.62–.82) and anxiety 

(r =.40–.77). Low to 
medium correlations 

with externalizing 
symptoms (r =−.15–.43) 

(25). 

Different countries 
involved in the 

validation (USA, 
Germany, and 
Norway) (25). 

Pending external 
validation with a 

DSM-5 based semi-
structured clinical 

interview (25).  

Psychosocial factors 

parents 
      

 

Parents’ 
own pain 
history* 

2 questions: 
“(1) Have you 
ever and (2) 

are you 
currently 
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living with 
persistent or 

recurrent pain 
for at least 3 

months?” 

 

Postoperati
ve pain 
measure 
(child’s 
pain) 

Postoperative 
Pain Measure 

for Parents 
(26) 

Cronbach’s α = 
.88 and .87 on 
postoperative 
days 1 and 2, 

respectively (26). 

Excellent sensitivity 
(>80%) and specificity 
(>80%) in children who 

reported clinically 
significant levels of pain 

(26). 

The minimal 
training required 
for parents to use 
this tool supports 

its utility as a 
clinical tool (26). 

The items were 
developed based on 
parent reports and 

thus could miss 
important behavior 
changes in children 

(26). 

 
Fear of 

pain 

Parent Fear of 
Pain 

Questionnaire 
(27) 

The 21-item scale 
showed a 

Cronbach's α = 
.91(27). 

Solid construct validity, 
supported for the 
subscales (27). 

Excellent fit for a 
complex model, 

after a minor 
modification to 
include parent 

avoidance as an 
indicator of parent 

behavior (27). 

Tested in samples 
of predominantly 
mothers (92%), 

Caucasian (90%) 
and female children 

(74.8%) (27). 

 

Pain cata-
strophizing

* 

Pain Cata-
strophizing 

Scale – 3 item 
version (10) 

Chronbach’s 
Alpha high α = 
.79 and .73 for 

PCS-P state (10). 

Significant relationships 
with parent pain-related 
outcomes (i.e., parental 
distress), no issue with 
multicollinearity (10). 

Short (3-item scale) 
can be efficiently 

used (= high 
correlation with 6-
item scale). Large, 
diverse sample of 

parents (10). 

Due to small 
number of items 

per factor, 
additional research 
needed to support 
the 1-factor model 

(10). 

 

Anxiety 
and 

depression* 

Anxiety and 
Depression 
Scale (28) 

Cronbach's alpha 
high α = .78 for 
the depression 

scale and α = .81 
for the anxiety 

scale (29). 

Original model (28) 
demonstrates the best 
fit. Good discriminant 
validity in large study 

and across various 
populations and 
countries (29). 

Simple and reliable 
tool for medical 

practice. In addition 
to validation for use 

in the elderly the 
HADS has been 

validated for use in 
adolescents (28). 

Few studies 
validated the 

questionnaire with 
a general 

population or 
included a control 
group taken from 
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the general 
population (29). 

 

Sensory 
processing 
sensitivity 

Highly 
Sensitive 

Person Scale 
(30,31) 

Reliability of 27-
item version 

Cronbach’s α = 
.87 and .85 in 2 
different studies 

(31). 

The 27-item version 
showed good content 

validity and the 
measure’s discriminant, 
convergent (31). Study 
confirmed that the HSP 
scale reflects a unitary 

dimension of 
environmental 

sensitivity and identified 
in addition three 

sensitivity groups in the 
general population 

(high, low and medium 
sensitivity) (32). 

Diversity of 
samples as well as 

qualitative and 
quantitative 

methods used to 
develop scale and 

support conlcusions 
(31). 

Parental impact on 
sensitive 

individuals not 
explored in depth 

(31). 

 
Emotion 

regulation* 

Emotion 
Regulation 

Questionnaire 
(33) 

Cronbach’s alpha 
satisfactory α = 
.74 for cognitive 
reappraisal and 

.76 for expressive 
suppression (34).  

Indices of CFA were 
satisfactory for the 

German sample; support 
for measurement 

invariance of the ERQ 
(35). 

 Good conformity 
of the translation 
with the original 

(34). 

Mainly tested in 
student samples 

(36). 

 
Quality of 

life 

World Health 
Organization 
Well-Being 
Index (37) 

Internal 
consistency of the 

WHO-Five and 
the Mental Health 

subscale 
acceptable 

(Cronbach’s α = 
0.84. and 0.8) 

(37). 

Adequate validity both 
as a screening tool for 
depression and as an 
outcome measure in 
clinical trials (38). 

Includes subscales 
measuring both 

physical health and 
mental health. 

Compare a scale 
containing a 

mixture of distress 
and well being 

items (37). 
Validated in both 

younger and  

Has been 
researched 

predominantly in 
the field of 

depression (38). 
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elderly persons 
(38). 

Primary outcome       

Chronic postsurgical pain 

Presence of 
CPSP: pain 
diary for 7 

consecutive 
days (NRS) + 
health-related 
quality of life 

(PedsQL) 

    

 

Note. AUC = area under the curve , ICC = intraclass correlation coefficient, PCS-C = Pain Catastrophizing Scale for Children, PCS-P = Pain 
Catastrophizing Scale for Parents. 
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