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Introduction
Every year, thousands of children younger than 18 years of age undergo surgery in
Canada, averaging 64,000 per year,1 with the numbers reaching and exceeding half a
million in the US2 and in the UK.3 Pain is a symptom commonly experienced following
surgery due to tissue damage.4 Idiopathic scoliosis surgery (posterior spinal fusion),
a common orthopedic surgery in children and adolescents, is a surgical procedure to
correct spinal deformities, which generates high levels of pain.5 This major invasive
surgical procedure entails considerable nociceptive input in a highly innervated area,
rendering the pain assessment and management an important challenge for clinicians
and patients postoperatively.6,7
Inadequate postoperative pain relief can lead to negative psychological and physiological outcomes, with children undergoing orthopedic surgery remaining particularly
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Background: Spinal fusion is a common orthopedic surgery in children and adolescents and
is associated with high pain levels postoperatively. If the pain is not well managed, negative
outcomes may ensue. To our knowledge, there is no measure in English that assesses patient’s
satisfaction with postoperative pain management following idiopathic scoliosis surgery. The
aim of the present study was to assess the psychometric properties of the satisfaction subscale
of the English version of the Satisfaction of Adolescents with Postoperative pain management –
idiopathic Scoliosis (SAP-S) scale.
Methods: Eighty-two participants aged 10–18 years, who had undergone spinal fusion surgery,
fully completed the SAP-S scale at 10–14 days postdischarge. Construct validity was assessed
through a principal component analysis using varimax rotation.
Results: Principal component analysis indicated a three-factor structure of the 13-item satisfaction subscale of the SAP-S scale. Factors referred to satisfaction regarding current medication
received (Factor 1), actions taken by nurses and doctors to manage pain (Factor 2) and information received after surgery (Factor 3). Cronbach’s alpha was 0.91, showing very good internal
consistency. Data on satisfaction and clinical outcomes were also reported.
Conclusion: The SAP-S is a valid and reliable measure of satisfaction with postoperative pain
management that can be used in both research and clinical settings to improve pain management
practices. Although it was developed and validated with adolescents who had undergone spinal
fusion surgery, it can be used, with further validation, to assess adolescents’ satisfaction with
pain management in other postoperative contexts.
Keywords: satisfaction, pain management, adolescents, scoliosis, orthopedics, postoperative
pain
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vulnerable.8 Postoperative pain may delay recovery and rehabilitation,9 delay ambulation10,11 and increase the risk of vomiting
and sleep disturbances12 as well as persistent post-surgical
pain.13–15 Furthermore, pain management is an important predictor of patients’ overall satisfaction with the quality of care.16
Patient satisfaction is often considered an indicator of the
quality of care and used as a proxy to measure the hospitals’
and the clinicians’ success in delivering a timely and efficient
patient-centered care.17,18 It has gained more attention in
recent years as many countries such as the US and the UK
offer incentives for physicians to reach quality targets.17 This
is because patients’ satisfaction impacts clinical outcomes,
financial gains, patient retention, reimbursement rates and
malpractice claims.18,19 The Agency for Healthcare Research
and Quality (AHRQ) recognizes pain management as an
obligation and part of the health care professionals’ commitment toward their patients.20 Effective pain management
is also positively associated with patient satisfaction.21 Furthermore, a survey found a strong correlation between patient
satisfaction and the perception that health care professionals
did everything they could to control their pain.22
With the growing need of the health care system to optimize patients’ experiences,13 there is an urgent need for welldesigned and appropriately administered patient satisfaction
measures.23 To our knowledge, there is no measure that assesses
adolescents’ satisfaction with postoperative pain management
following posterior spinal fusion for idiopathic scoliosis. Currently, the 30-item Scoliosis Patient Questionnaire (SPQ)24 of
the Scoliosis Research Society (SRS), previously SRS 22, 23
and 24, is the most commonly used measure for health-related
quality of life in adolescents with idiopathic scoliosis before
and after surgery. The SPQ24 includes six items to assess pain
intensity and analgesic use, but only one item concerns the
postoperative period and no items are specifically related to
the quality of postoperative pain care and management, which
is imperative for improving quality of care and optimizing
patients’ experiences.25 Hence, the aim of this study was to
evaluate the psychometric properties of the satisfaction subscale of the Satisfaction of Adolescents with Postoperative pain
management – idiopathic Scoliosis (SAP-S) scale (English
version) (Supplementary material).26 This measure was initially
developed and validated in French by Ballard et al (unpublished
data, 2016) with the same population of adolescents, but has
yet to be translated and validated in English.

Methods
Study design and setting
This study was nested within a multisite study, called PostOperative Recovery following Spinal Correction: Home
138
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Experience (PORSCHE), aimed to address the prevalence,
predictors and consequences of children’s pain following major surgery. One of the coauthors (JMC) received
a grant from the Canadian Institutes of Health Research
for the PORSCHE study (201003MOP-221958-CHIIWKI-192333). The following university-affiliated, adult
and pediatric hospitals served as the study settings: the
IWK Health Centre (Halifax, NS, Canada), Saint John
Regional Hospital (Saint John, NB, Canada), McGill University Health Centre (Montreal, QC, Canada), McMaster
University Medical Centre (Hamilton, ON, Canada), the
Children’s Hospital of Eastern Ontario (Ottawa, ON, Canada),
CHU Sainte-Justine (Montreal, QC, Canada) and Alberta
Children’s Hospital (Calgary, AB, Canada). The study was
initially approved by the IWK Health Centre Research Ethics
and Review Board and received another review by each
participating site.

Participants
Participants eligible for the instrument validation study
included those who fully completed the SAP-S scale (English
version; n=82) among the participants in the PORSCHE study
(n=249). Participants were eligible for the PORSCHE study
if they were: 1) between 10 and 18 years of age; 2) scheduled
to undergo a spinal fusion with instrumentation for adolescent idiopathic scoliosis and 3) accompanied by one parent.
Potential participants were excluded if: 1) the child and parent
were unable to speak or read English adequately to complete
the study measures; 2) if the child had a significant developmental delay or intellectual disability (as the measures have
not been validated for these groups) and 3) if the child had
any major chronic medical conditions (American Society of
Anesthesiologists (ASA) physical status III or higher). The
sample size for the satisfaction subscale validation study was
guided by the “rule of thumb”, which stipulates that 5–10
participants are needed per item to perform analyses for
validation.27 The anticipated psychometric analysis entailed
the validation of 13 items; thus, the minimum requirement
was 65 participants. Hence, the sample size of 82 participants
was considered sufficient for validation.

Recruitment and procedures
Initial recruitment into the PORSCHE study consisted of
potential participants being identified and informed of the
study by their attending surgeon during a surgical consult.
If parent(s) expressed an interest in hearing more about the
study, they were directed to a research assistant who provided
information about the study via the information and consent
form. Recruitment procedures varied slightly by site, with
Journal of Pain Research 2017:10
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potential participants either providing consent at the time of
this visit or being called at home 2–3 weeks after the visit.
After obtaining written assents from all of the participating
adolescents and written informed consents from all of their
parent(s) or legal guardian(s), participants received a baseline questionnaire package by postal mail requesting them
to complete and return it by mail before the day of surgery.
At 10–14 days postdischarge, participants were mailed the
SAP-S scale. Upon receipt of each questionnaire package,
participants were mailed a gift card.

Instrument on SAP-S
The SAP-S is a measure designed to evaluate satisfaction
with postoperative pain management of adolescents undergoing spinal fusion for idiopathic scoliosis. The measure
was initially developed and validated in French at a university-affiliated pediatric hospital in Montreal, Canada. The
French validation of the section B subscale on satisfaction
showed good internal consistency with a Cronbach’s alpha
of 0.82 (Ballard et al, unpublished data, 2016). The English
version underwent a forward translation (from French to
English by a translator specialized in health care), followed
by a back translation (by a bilingual expert panel of nurse
clinicians specialized in orthopedic surgery; back-to-back
translation), resulting in a high correlation (0.92) between
the two translated English versions. The SAP-S scale
(English version), presented in the Supplementary material,
consists of six sections from A to F. Section A is where the
participant indicates the date of the surgery and the exact
date at which they filled out the scale. Section B requires
the adolescents to rate their level of satisfaction with pain
management and the information they received about pain
management and recovery during hospitalization as well as
the importance of each statement on a 6-point scale ranging
from 1 (least satisfied/least important) to 6 (very satisfied/
very important). In section C, participants were asked to
report each related side effect they might have experienced
and its unpleasantness on a 10-point scale from 1 (not at
all) to 10 (very much). In section D, participants are asked
to rate their satisfaction with the drug delivery (medication
format) by circling a number from 1 (least satisfied) to 6
(very satisfied) for each option. Section E includes items
about the current level of pain, the worst pain experienced
during the last week, and the most frequent pain intensity
felt in the past week on a Numeric Pain Rating Scale ranging from 0 (absence of pain) to 10 (worst pain felt). Section
F includes open-ended questions where patients were able
to express what were the most and least helpful aspects
regarding their pain management during hospitalization.
Journal of Pain Research 2017:10
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Psychometric tests and statistical methods
Psychometric testing of the SAP-S was conducted to validate
the 13-item satisfaction subscale (section B) because the other
sections were not amenable for this type of analyses. Construct
validity was assessed through a principal component analysis
(PCA) using varimax rotation. The Kaiser–Meyer–Olkin
(KMO) measure of sampling adequacy and the Bartlett’s test
of sphericity were conducted prior to running the analysis.
Inter-item correlations were calculated to compare correlations between all 13 pairs of items. Cronbach’s alpha was
calculated as a measure of the scale’s internal consistency
with a minimally accepted level of 0.70.28 Descriptive statistics
were used to describe the sample characteristics and to report
clinical data and satisfaction as well as item importance ratings
derived from the SAP-S measure. Analyses were conducted
using IBM® SPSS® Statistics, version 24.

Results
Among the 249 subjects who participated in the PORSCHE
Study, only 163 were English speaking. Among those, only
82 fully completed the SAP-S scale and were therefore
included in the analysis.

Sample characteristics
Overall, 82 adolescents with a mean age of 14.6 years
(±1.8 years) and mainly girls (81%) completed the SAP-S
scale (English version), following a spinal fusion for idiopathic scoliosis. Participants were hospitalized for ~6 days
(5.9±1.4 days). Participants received pharmacological pain
management according to the site’s protocol and were
followed by Pain Services as per standard of care. Pain
medication included but was not limited to morphine, hydromorphone, oxycodone or fentanyl. The doses and routes of
administration differed from one site to another depending
on the protocol in place.

Construct validity
Prior to conducting the PCA, the KMO and Bartlett’s test were
calculated. For the analysis to be suitable, the KMO index
should be >0.50 and the Bartlett’s test of sphericity should
be significant (p<0.05). For the present study, the calculated
KMO was 0.861 and the Bartlett’s test result was p<0.000. PCA
results indicated a three-factor structure of the 13-item satisfaction subscale of the SAP-S scale. The three-factor structure was
also confirmed by the scree plot of the eigenvalues (Figure 1).
The factor structure referred to satisfaction regarding current
medication received (Factor 1), actions taken by nurses and
doctors to manage pain (Factor 2) and information received
after surgery (Factor 3). Item 2 regarding satisfaction with
submit your manuscript | www.dovepress.com
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“the information about medication used to reduce pain” was
added to Factor 3 as it loaded (0.497) nearly as much as it
did on Factor 1 (0.531) and the content of the item was more
related to Factor 3. The three factors explained 68.88% of the
variance (Factor 1: 47.989%, Factor 2: 12.855% and Factor 3:
8.036%). Detailed results are presented in Table 1.
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Figure 1 Scree plot to determine the number of factors to retain.

Cronbach’s alpha for the 13-item satisfaction scale of the
SAP-S was 0.91. Only one item regarding satisfaction with
the information received about the side effects of pain medication could have yielded a slightly higher Cronbach’s alpha
if deleted (0.911). The majority of items on the inter-item
correlation matrix had good correlations (>0.3; Table 2).

Table 1 Factor loadings from principal component analysis with varimax rotation
Items

Factors

Item 12: The amount of pain relief the medication brings you
Item 13: The duration of pain relief the medication brings you
Item 11: The length of time the medication takes before relieving the pain
Item 5: The information about medications used when returning home and their side effects
Item 2: The information about medication used to reduce pain
Item 9: Asking you about your pain level on a scale of 1–10, every morning, afternoon and evening
Item 8: Asking you questions about pain you are feeling when you breathe deeply, when you sit or when you move around
Item 3: The information about the way to measure pain with a pain scale
Item 7: Helping you find a comfortable position in your bed in order to reduce pain
Item 10: Treating your pain until its relieved
Item 6: Believing you when you talk to them about your pain
Item 4: The information about side effects you could have (eg, nausea, itching, etc)
Item 1: The information about the intensity of pain

1

2

3

0.896
0.862
0.823
0.693
0.531
0.061
0.166
0.142
0.405
0.357
0.225
0.180
0.191

0.137
0.194
0.185
0.291
0.230
0.797
0.780
0.711
0.677
0.664
0.653
0.110
0.305

0.146
0.219
0.104
0.194
0.497
0.335
0.356
-0.042
-0.003
0.337
0.372
0.842
0.728

Notes: Bold is used to indicate significant loading of items. Factor 1: satisfaction regarding current medication received. Factor 2: satisfaction with postoperative pain actions
taken by nurses and doctors to manage pain. Factor 3: management and information received after surgery.

Table 2 Inter-item correlation matrix for satisfaction subscale
Item 1
Item 2
Item 3
Item 4
Item 5
Item 6
Item 7
Item 8
Item 9
Item 10
Item 11
Item 12
Item 13

Item 1

Item 2

Item 3

Item 4

Item 5

Item 6

Item 7

Item 8

Item 9

Item 10 Item 11 Item 12 Item 13

1.000
0.432
0.210
0.479
0.236
0.557
0.308
0.474
0.488
0.463
0.342
0.313
0.399

0.432
1.000
0.178
0.455
0.469
0.377
0.377
0.465
0.350
0.562
0.460
0.535
0.524

0.210
0.178
1.000
0.154
0.203
0.455
0.392
0.481
0.640
0.464
0.260
0.310
0.353

0.479
0.455
0.154
1.000
0.407
0.355
0.188
0.451
0.379
0.345
0.270
0.346
0.353

0.236
0.469
0.203
0.407
1.000
0.339
0.545
0.412
0.344
0.397
0.531
0.588
0.631

0.557
0.377
0.455
0.355
0.339
1.000
0.526
0.604
0.559
0.644
0.494
0.457
0.468

0.308
0.377
0.392
0.188
0.545
0.526
1.000
0.659
0.542
0.495
0.479
0.459
0.411

0.474
0.465
0.481
0.451
0.412
0.604
0.659
1.000
0.752
0.593
0.357
0.415
0.431

0.488
0.350
0.640
0.379
0.344
0.559
0.542
0.752
1.000
0.622
0.296
0.298
0.361

0.463
0.562
0.464
0.345
0.397
0.644
0.495
0.593
0.622
1.000
0.461
0.544
0.589

0.342
0.460
0.260
0.270
0.531
0.494
0.479
0.357
0.296
0.461
1.000
0.737
0.740

0.313
0.535
0.310
0.346
0.588
0.457
0.459
0.415
0.298
0.544
0.737
1.000
0.808

0.399
0.524
0.353
0.353
0.631
0.468
0.411
0.431
0.361
0.589
0.740
0.808
1.000

Notes: Item 1: The information about the intensity of pain. Item 2: The information about medication used to reduce pain. Item 3: The information about the way to measure
pain with a pain scale. Item 4: The information about side effects you could have (eg, nausea, itching, etc). Item 5: The information about medications used when returning
home and their side effects. Item 6: Believing you when you talk to them about your pain. Item 7: Helping you find a comfortable position in your bed in order to reduce
pain. Item 8: Asking you questions about pain you are feeling when you breathe deeply, when you sit or when you move around. Item 9: Asking you about your pain level on
a scale of 1 to 10, every morning, afternoon and evening. Item 10: Treating your pain until its relieved. Item 11: The length of time the medication takes before relieving the
pain. Item 12: The amount of pain relief the medication brings you. Item 13: The duration of pain relief the medication brings you.
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Satisfaction with postoperative pain
management
Participants in the study were satisfied with all aspects of
postoperative pain management with an overall mean rating
of 4.6 (±0.9) out of 6 for all 13 items. On average, p articipants
were mostly satisfied with Item 6 referring to nurses and doctors “Believing you when you talked to them about your pain”
(5.0±1.2), while they were least satisfied with Item 4 “The
information about side effects you could have (eg, nausea, itching, etc)” (4.0±1.5). Detailed results are presented in Table 3.

Item importance ratings
All items were evaluated as important to very important with
an overall mean of 4.9 (±0.7) out of 6 (Table 4). The three most
important items according to participants were all related to
actions taken by nurses and doctors for pain management: 1)
“Helping you find a comfortable position in your bed in order
to reduce pain” (5.5±0.7); 2) “Believing you when you talked
to them about your pain” (5.5±0.8) and 3) “Treating your pain

Table 3 Satisfaction with postoperative pain management
Items of the SAP-S satisfaction subscale*

Mean satisfaction
(mean ± SD)

Item 1: The information about the intensity
of pain
Item 2: The information about medication used
to reduce pain
Item 3: The information about the way to
measure pain with a pain scale
Item 4: The information about side effects you
could have (eg, nausea, itching, etc)
Item 5: The information about medications used
when returning home and their side effects
Item 6: Believing you when you talk to them
about your pain
Item 7: Helping you find a comfortable position
in your bed in order to reduce pain
Item 8: Asking you questions about pain you
are feeling when you breathe deeply, when you
sit or when you moved around
Item 9: Asking you about your pain level on
a scale of 1–10, every morning, afternoon
and evening
Item 10: Treating your pain until it is relieved
Item 11: The length of time the medication
takes before relieving the pain
Item 12: The amount of pain relief the
medication brings you
Item 13: The duration of pain relief the
medication brings you
Overall mean

4.5±1.2
4.5±1.2
4.5±1.3
4.0±1.5
4.5±1.4
5.0±1.2
4.9±1.2
4.6±1.2

4.7±1.2

4.7±1.4
4.4±1.2
4.6±1.1
4.5±1.2
4.6±0.9

Note: *Results on a 6-point Likert-type scale for satisfaction (minimum = 1: least
satisfied; maximum = 6: very satisfied).
Abbreviation: SAP-S, Satisfaction of Adolescents with Postoperative pain
management – idiopathic Scoliosis.

Journal of Pain Research 2017:10

Table 4 Item importance rating
Items of the SAP-S satisfaction subscale

Mean importance
(mean ± SD)

Item 1: The information about the intensity
of pain
Item 2: The information about medication used
to reduce pain
Item 3: The information about the way to
measure pain with a pain scale
Item 4: The information about side effects you
could have (eg, nausea, itching, etc)
Item 5: The information about medications used
when returning home and their side effects
Item 6: Believing you when you talk to them
about your pain
Item 7: Helping you find a comfortable position
in your bed in order to reduce pain
Item 8: Asking you questions about pain you are
feeling when you breathe deeply, when you sit
or when you moved around
Item 9: Asking you about your pain level on
a scale of 1–10, every morning, afternoon
and evening
Item 10: Treating your pain until it is relieved
Item 11: The length of time the medication
takes before relieving the pain
Item 12: The amount of pain relief the
medication brings you
Item 13: The duration of pain relief the
medication brings you
Overall mean

4.5±1.2
4.9±1.4
3.9±1.4
4.3±1.4
4.7±1.2
5.5±0.8
5.5±0.7
4.8±1.2

4.5±1.5

5.5±0.8
5.1±1.1
5.5±0.8
5.2±0.9
4.9±0.7

Note: Results on a 6-point Likert-type scale for item importance (minimum = 1:
least important; maximum = 6: very important).
Abbreviation: SAP-S, Satisfaction of Adolescents with Postoperative pain
management – idiopathic Scoliosis.

until it is relieved” (5.5±0.8). Only one item was considered
slightly less important than others by participants, which was
item 3 “The information about the way to measure pain with
a pain scale” with a mean score of 3.9±1.4.

Clinical outcomes: side effects, format of
the medication and pain intensity
Constipation/abdominal pain was the most frequently
reported side effect (72.5%) with a mean of 5.0/10 (±3.0)
for unpleasantness, followed by dizziness (62.3%) with a
mean of 4.3/10 (±2.9).
Of the four medication administration routes most commonly used (oral, patch, rectal, patient-controlled analgesia),
patient-controlled analgesia was the route with the highest
satisfaction (mean of 5.0±1.3), whereas the rectal route had
the lowest satisfaction score (mean of 2.9±1.9).
Participants’ pain intensity varied between mild and
moderate with a mean of 2.4 (± 1.8) for the current level of
pain and a mean of 5.0 (± 2.5) for the worst pain experienced
in the previous week.
submit your manuscript | www.dovepress.com
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Discussion
The aim of this study was to determine the psychometric
properties of the satisfaction subscale of the SAP-S scale
(English version) with adolescents following spinal fusion
for idiopathic scoliosis. Similar to the French version, PCA
revealed a three-factor structure of the satisfaction subscale
of the SAP-S scale. The initial French version of the SAP-S
also had a three-factor solution (Ballard et al, unpublished
data, 2016). However, the number of items per factor differed, from the French to the English version, with four items
for Factor 1 instead of five and six items for Factor 2 instead
of five. All items loaded on either one of the three factors
with the exception of item 2 (satisfaction with “the information about medication used to reduce pain”), which loaded
on Factor 3 nearly as much as it did on Factor 1. Based on
the content and because it is recommended to have at least
three items per factor to generate enough variances,29 it was
decided to move Item 2 to Factor 3. Nevertheless, since we
obtained a high Cronbach’s alpha for the entire scale, it is
questionable to have a three-factor structure. Further validation of the scale, with a larger sample, would help confirm
or not a definite factorial structure.
Usually, Cronbach’s alpha values between 0.70 and 0.95
are deemed acceptable.30 While some authors have raised
concerns of redundancy with high values of alpha (>0.90),30
Bland and Altman31 recommended higher values up to 0.95,
especially if the scale is to be used in clinical application.
Our analysis showed excellent internal consistency with
a Cronbach’s alpha of 0.91 using the 13-item satisfaction
subscale of the SAP-S, suggesting appropriate use for clinical application. The highly correlated items suggest that all
items measure the same construct,30 which, in this case, is
the “satisfaction with postoperative pain management”. Participants rated all 13 items to be important to very important;
thus, no items were removed. In fact, as mentioned earlier,
only one item (item 2) could have yielded a slightly higher
Cronbach’s alpha of 0.911 if deleted, but we decided not to
remove the item due to rated importance by the participants
(mean 4.29±1.433).
Interestingly, the items that were deemed the most important by patients were all related to the factor “Actions taken
by nurses and doctors for pain management”, especially
helping the patient find a comfortable position in bed and
believing them when they talked about their pain. This result
reflects the important role of health care professionals in
postoperative pain management that goes beyond the simple
act of medication administration and concerns education and
validation of the patient’s pain experience.
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Finally, the sample size was 82 participants from various cities and provinces across Canada. In addition, as the
environment may differ from one center and one province
to another, such a multicenter validation provides greater
generalizability power.32 However, some authors would suggest that a sample size of at least 200–300 patients is often
required to be able to generalize results.27,33
Furthermore, although the SAP-S scale was developed
for adolescents who had undergone spinal fusion surgery, it
can nonetheless be administered to adolescents from other
surgical areas, as the items of the scale are not specific to
post-spinal fusion but rather transferable to many postoperative pain management contexts. However, if the scale is to
be used in a different cultural context, it is recommended
that an adaptation and validation study be conducted with
the new population.

Conclusion
To our knowledge, the SAP-S is the first scale to specifically assess adolescents’ satisfaction with postoperative pain
management. It can be used for both research and clinical
purposes, and as such is a measure of great importance to
keep health care professionals aware of the quality of pain
care provided and to keep increasing the efforts toward
improvement in pain management practices in surgical areas.
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