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Study Design: A prospective study.

Objective: The aim of this study was to evaluate the internal reliability and structure
validity of an adapted simplified Chinese version of the Satisfaction of Adolescents with
Postoperative pain management — idiopathic Scoliosis (SAP-S) scale in mainland China.
Summary of Background Data: Pain management is a major issue for adolescent
idiopathic scoliosis (AIS) patients undergoing posterior spinal fusions. There is a lack of
valid scales for evaluating patients’ satisfaction with postoperative pain management. The
SAP-S was proven to be a valid and reliable measure in English and French.

Methods: The SAP-S was translated into Chinese according to the internationally recog-
nized guidelines. A total of 95 AIS patients undergoing posterior fusion surgery completed
the CSAP-S, along with other self-reported questionnaires, including the 36-Item Short Form
Health Survey (SF-36) and Scoliosis Research Society-22 (SRS-22) questionnaires. The
internal consistency, test-retest reliability, and construct validity of the CSAP-S were
determined.

Results: The SAP-S was successfully translated into Chinese. All patients completed the
CSAP-S twice and the other instruments. The CSAP-S had good internal consistency and
test—retest reliability with Cronbach’s alpha coefficient measuring 0.895 and intraclass
correlation coefficient (ICC) measuring 0.97. Elimination of any one item did not result in
a value of Cronbach’s alpha of <0.80. A good construct validity was shown by good
correlation with bodily pain (r=0.883, p=0.004) and social functioning (r=0.786, p=0.002)
domains of SF-36 and pain (r=0.752, p=0.001) and satisfaction with management (r=0.746,
p=0.005) domains of SRS-22.

Conclusion: The CSAP-S demonstrated good internal consistency, reliability, and construct
validity, and may be used for the evaluation of AIS patients’ satisfaction with postoperative
pain management in mainland China.

Keywords: Chinese adaptation, idiopathic scoliosis, pain management, SAP-S, satisfaction

Introduction

Adolescent idiopathic scoliosis, characterized by a lateral spinal curvature with
a Cobb’s angle of greater than 10° and vertebral rotation, is the most common
spinal deformity affecting 2% children younger than 16 years of age.! Currently,
surgery still remains a main treatment strategy for AIS patients with Cobb’s angle
over 50 degrees. It is well understood that severe pain is often encountered by

submit your manuscript

Dove n

http:

in 3

Journal of Pain Research 2021:14 953-960 953

© 2021 Thang et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.

AT php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the
work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0002-8026-5468
http://orcid.org/0000-0003-3044-3913
mailto:ycmengspine@smmu.edu.cn
mailto:zhouxuhui@smmu.edu.cn
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php
http://www.dovepress.com

Zhang et al

Dove

patients and typically lasts for at least three days after
major spine surgery.” Adolescents have been reported to
have more pain than adults after surgery.’ And the pain
experienced after scoliosis correction surgery has been
described as severe and excruciating.*

Postoperative pain is not only a matter of worsened
patient-oriented outcomes, it also substantially affects
recovery, increases postoperative morbidities and prolongs
the length of hospital stay.” In a prospective cohort analy-
sis conducted by Theologis et al, the data suggested AIS
patients and their guardians had the best comprehension of
postoperative pain management, which reflected the
importance attached to pain by patients and guardians.®
A trial by Chan et al also demonstrated that pain was the
greatest concern for AIS patients and parents prior to
correction surgery.” Therefore, adequate postoperative
pain management indicates higher patient satisfaction and
better clinical outcomes. Furthermore, patient’s satisfac-
tion was also found to be strongly correlated with the
perception that health care professionals did everything
they could to control their pain.® Thus, well-designed
and reliable questionnaires should be developed to mea-
sure the patient’s satisfaction with postoperative pain
management.

Scoliosis  Research ~ Society (SRS)  Outcomes
Instrument has been an accepted health-related-quality-of-
life questionnaire to evaluate the perception of patients
with spinal deformities of their status.” However, no item
in this questionnaire is specifically related to the quality of
The Satisfaction of
Adolescents with Postoperative pain management — idio-

postoperative pain management.

pathic Scoliosis (SAP-S) scale is a newly developed mea-
sure assessing patient’s satisfaction with postoperative
pain management following idiopathic scoliosis surgery.
This measure was initially developed and validated in
French by Khadra et al (unpublished data, 2016). Shortly
afterwards, an English version of SAP-S scale was proved
to be a valid and reliable measure of satisfaction with
postoperative pain management for adolescents under-
going correction surgery.'® However, it has not been car-
ried out in the Chinese. According to the 2010 national
population census, China had a total population of
1.34 billion, with population under the age of 15 account-
ing for 16.60%."" And several school screening studies
reported the incidence rate of AIS in China ranged from
0.22% to 5.14%."*"'> There has been no existing measure
concerning pain management for this large patient popula-
tion so far. As Chinese people are culturally distinct from

Caucasian people, it was felt important to adapt and trans-
late the SAP-S scale into Chinese and to validate it
before use.

The purpose of this study was to translate and adapt the
SAP-S into a simplified Chinese version (CSAP-S) and
evaluate its psychometric properties.

Materials and Methods

This study was approved by the Institutional Review
Board of Shanghai Changzheng Hospital before initiation,
and conducted in accordance with the Declaration of
Helsinki. Written informed consent was obtained from all
participants’ parents or legal guardians.

The SAP-S scale (English version) originally includes
six domains which have been introduced in detail by
Khadra et al.'® It was adapted into Chinese according to
the recommended protocol issued by the American
Association of Orthopedic Surgeon (AAOS) Outcomes
committee and outlined by Beaton et al.'® Two translators
independently translated the English version of the SAP-S
scale into Chinese. After comparing the two translations,
discrepancies were identified and resolved by consensus.
Two back-translations were performed by two other trans-
lators, without reference to the original SAP-S scale. The
back-translators were neither aware nor informed of the
outcome measurement in this study. All translators were
bilingual, with a good command of both English and
Chinese. The final form of the Chinese translation of the
SAP-S scale was a consensus reached by an expert com-
mittee who are similarly bilingual and are familiar with
spinal deformity.

Participants

Successive AIS patients in Shanghai Changzheng Hospital
from July 2018 to July 2019 were prospectively enrolled
in the study. The inclusion criteria were (1) age between
12 and 18 years, (2) who were diagnosed with AIS and
underwent posterior spinal instrumentation and fusion of
over 4 levels, (3) who were Chinese literate. The exclusion
criteria were (1) who were unable to read Chinese, (2)
presence of any cord and vertebra anomaly as demon-
strated on a whole spine magnetic resonance imaging, (3)
who had a history of previous spinal surgery. The CSAP-S
scale was first mailed and completed by the included
participants at two weeks post-discharge. To explore the
adaptation of CSAP-S, test-retest reliability assessment
was conducted. The patients were instructed to complete
an identical scale a second time by email in ten days’ time.
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Table | Participant Demographic and Clinical Characteristics
General Characteristics N Minimum Maximum Mean
Age (yo) 95 12 18 14.7+1.8
Sex (Female) 77
Height (cm) 95 136.3 178.2 159.8x11.7
Body weight (kg) 95 29.8 6l.1 47.4£10.5
Risser stage 1 (4),2(8), 3 (8),4(29), 5 (46)
Lenke curve type 1 (38), 2 (20), 3 (12), 4 (5), 5 (13), 6 (7)
Preoperative Cobb angle of major curve (°) 95 46 69 55.247.3
Flexibility of major curve (%) 95 26 58 42.1+10.4
Postoperative Cobb angle of major curve (°) 95 3 23 12.7£3.5
Correction rate 95 64.3 93.2 79.6x11.4
Fusion level 95 6 16 9.6+3.2
Duration of surgery (minutes) 95 224 473 332.1+82.3
Screw density 95 | 2 1.4+0.4
Length of hospital stay (days) 95 4 10 6.3+1.6
Complications 6
Transient neurological deficit |
Pulmonary infection 2
Wound dehiscence |
Superficial wound infection 2

Note: Flexibility of the major curve was calculated as Cobb’s angle on standing view — Cobb’s angle on side bending view/Cobb’s angle on standing view % 100.

The SAP-S scale consists of six sections from A to F and
only the 13-item satisfaction subscale in section B was
suitable for the further assessment.'® Section B is designed
to rate the patient’s level of satisfaction and importance
with pain management and the information they received
about pain management and recovery during hospitaliza-
tion. The score for each item ranges from 1 (least satisfied/
least important) to 6 (very satisfied/very important).

Statistical Analysis

Regarding content analysis, for each item in the scale, the
mean, standard deviation, and range were calculated. Floor
and ceiling effects exceeding 15% were considered to be
significant.!” Cronbach’s alpha was used to evaluate internal
consistency, and >0.8 were considered as good internal
consistency. The test-retest reliability was measured by
comparing responses to the two different administrations

of CSAP-S. It was assessed by the intra-class correlation
coefficient (ICC). An ICC value between 0.7 and 0.8 indi-
cates good reliability, and more than 0.8 indicates excellent
reliability."® Construct validity was evaluated through
a principal component analysis (PCA) using varimax rota-
tion. The Kaiser—-Meyer—Olkin (KMO) measure of sampling
adequacy and the Bartlett’s test of sphericity were conducted
prior to running the analysis.'” Also, CSAP-S items were
compared with relevant dimensions from well validated
Chinese version of 36-Item Short Form Health Survey
(SF-36)"" and Scoliosis Research Society-22 (SRS-22)*
questionnaires. They were sent to the patients with CSAP-
S concomitantly. Correlation was made using Pearson cor-
relation coefficients. A Pearson correlation coefficient of
more than 0.75 is considered excellent, 0.5 to 0.75 as
good, 0.25 to 0.5 as fair, and less than 0.25 as poor.
Statistical analysis was performed using the Statistical
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Package for the Social Sciences (SPSS) version 24.0 (SPSS,
Chicago, IL). Mean values were reported with standard
deviation (SD), and ICC values were presented with 95%
confidence intervals (Cls). A P value of <0.05 was consid-
ered statistically significant.

Results

Patients

A total of 95 AIS patients participated and completed the
study. There were 77 females and 18 males. All the
patients were scheduled for posterior all-pedicle screw
instrumentation and fusion. We excluded patients treated
with growing rods or anterior approach. The average
elapsed time between the first and the second mailing
was 8 days (range: 7-10 days). Patient characteristics
and demographics are summarized in Table 1.

Cross-Cultural Adaptation

There were no major language problems occurred in the
forward and backward translations process. All the patients
and their guardians were able to finish the questionnaire
without any difficulties, which indicated that the CSAP-S
was well cross-cultural inherited and easy to be understood.

Score Distribution

The distribution of scores for 13-item satisfaction sub-
scale was demonstrated in Table 2. All of the items
showed a low level of floor and ceiling effect (<15%).
The values of skewness and kurtosis were <1.92 for
each item, showing that all items had a normal
distribution.

Reliability

The internal consistency of CSAP-S was good
(Cronbach’s alpha=0.895). The Cronbach’s alpha
remained to be >0.80 when elimination of each item in
all 13 items. All items correlated with the total score with
good result of item-total score correlation. The test—retest
reliability of CSAP-S was also excellent. Mean score of
the retest was 57.33+ 7.60, which was comparable with the
first test (56.81 £ 7.56). ICC for the overall CSAP-S was
0.97 (95% CI, 0.95-0.98), and test-retest reliability of
each question was good or excellent (ICC: range from
0.81 to 0.97) (Table 3). Bland and Altman plots for the
two tests revealed no systematic bias, which suggested
good test-retest agreement and reproducibility of CSAP-
S (Figure 1).

Table 2 Score Distribution and Internal Consistency of the CSAP-S

Item Value of Skewness Value of Kurtosis Cronbach’s Alpha Ceiling Effect (%) Floor Effect (%)
Total —0.94 0.43 0.90 0 0

| —0.63 —-0.26 0.88 0 737
2 —-0.20 -0.70 0.88 0 4.21
3 —0.62 —0.34 0.88 0 5.26
4 —0.47 0.30 0.89 1.05 2.11
5 —0.54 0.12 0.89 0 6.32
6 —0.78 0.34 0.89 0 9.47
7 —0.80 0.28 0.89 0 10.53
8 —0.52 0.26 0.89 0 7.37
9 —0.40 —0.01 0.89 0 6.32
10 -0.10 —-0.38 0.89 0 10.53
I -0.27 -0.92 0.89 0 8.42
12 —-0.33 —-0.03 0.89 0 6.32
13 —0.42 —-0.07 0.89 0 421

Notes: Cronbach’s alpha was calculated for each item when this item was removed. CSAP-S, Chinese version of the Satisfaction of Adolescents with Postoperative pain

management — idiopathic Scoliosis scale.
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Table 3 Test—Retest Reliability and Distribution of the CSAP-S

Item First Test Second Test ICC (Cls Range)
Mean t SD Range Mean £ SD Range
Total 57.33+7.60 35-69 56.81%7.56 35-68 0.97 (0.95-0.98)
| 4.38+0.99 2-6 4.24+0.99 1-6 0.86 (0.80-0.91)
2 4.34+0.81 3-6 4.17+0.86 2-6 0.81 (0.72-0.87)
3 4.26x1.01 2-6 4.19+1.09 1-6 0.87 (0.81-0.91)
4 4.06+0.91 1-6 3.97+091 1-6 0.87 (0.81-0.91)
5 4.37+0.90 2-6 4.33+0.96 2-6 0.90 (0.86—0.93)
6 4.71£0.78 3-6 4.69+0.85 2-6 0.90 (0.85-0.93)
7 4.72+0.81 3-6 4.67+0.78 3-6 0.90 (0.85-0.93)
8 4.53+0.81 2-6 4.49+0.87 2-6 0.89 (0.84-0.92)
9 4.44+0.82 2-6 4.43+0.77 2-6 0.87 (0.82-0.91)
10 4.57+0.79 3-6 4.49+0.76 3-6 0.87 (0.81-0.91)
11 4.16x1.12 2-6 4.25%1.04 2-6 0.91 (0.87-0.94)
12 4.42+0.82 2-6 4.45+0.82 2-6 0.91 (0.87-0.94)
13 4.38+0.80 2-6 4.43+0.77 3-6 0.92 (0.89-0.95)

Abbreviations: |ICC, intraclass correlation coefficient; Cls, confidence intervals.

Validity

Content validity of the scale was first evaluated by clinical
experts on pain management. And information derived
from all items was adequate to assess patient’s satisfaction
with postoperative pain management following posterior
spinal instrumentation and fusion. Therefore, no item was

recommended to be removed.
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Figure |1 The Bland—Altman plot for test-retest agreement of the CSAP-S. The
grey dashed line indicates the 95% (1.96 standard deviation) limits of agreement.

The value of KMO was 0.873 and the Bartlett’s test
result was p<0.000. Similar to Khadra’s results,'° PCA
analysis indicated a three-factor structure of the 13-item
satisfaction subscale of the SAP-S scale, which was con-
firmed by the scree plot of the eigenvalues (Figure 2). The
factor structure referred to information received after sur-
gery (Factor 1), satisfaction regarding current medication
received (Factor 2) and actions taken by nurses and doc-
tors to manage pain (Factor 3). Although Item 4, 6 and 10
showed similar loads in any two of the three factors, Item
4 was added to Factor 1, and Item 6 and 10 were added to
Factor 3 as the content of the item was more related to the
respective Factor. Detailed results are presented in Table 4.

Table 5 lists the data of construct validity of CSAP-S.
The results revealed that CSAP-S was well correlated with
bodily pain (r=0.883, p=0.004), role-physical (r=0.664,
p=0.019) and social functioning (r=0.786, p=0.002)
domains of SF-36 and pain (r=0.752, p=0.001) and satis-
faction with management (r=0.746, p=0.005) domains of
SRS-22. The correlations between CSAP-S and physical
functioning, general health perceptions and vitality
domains of SF-36 and function and self-image domains
of SRS-22 were moderate. Meanwhile, the CSAP-S was
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Figure 2 Scree plot to determine the number of factors to retain.

fairly correlated to the mental and role-emotional domains
of SF-36 and mental domain of SRS-22. Overall, these
results suggested that the CSAP-S had a good validity.

Patient-Reported Outcomes of Other

Sections

In consistent with the previous study,'” constipation/
abdominal pain was the most frequently reported side
effect (82.2%). Strange unpleasant sensations (feeling dif-
ferent than usual) were the second most frequently
reported side effect (64%) and the description of the sen-
sations varied greatly from patient to patient. Patient-
controlled analgesia was the most acceptable route for
medication, with a mean of 5.3/6 (£1.1) for satisfaction.
The rectal route had the lowest satisfaction score (mean of
2.1£1.7). Participants’ average pain intensity dropped
from 6.8+42.1 a week ago to 3.1+1.9 now. Twenty-one
(22.1%) patients reported relieving pain during hospitali-
zation by listening to music. There were also some patients
who diverted their attention by doing other things to
relieve the pain.

Discussion
Pain management is a major issue for AIS patients
undergoing spinal fusion surgery. There is no specific

scale available in China that can be used to evaluate
AIS patients’ satisfaction with postoperative pain man-
agement. Only some health-related-quality-of-life ques-
tionnaires such as SF-36 and SRS-22, measuring
perception of patients of their status are available in
Chinese version.'”?® SAP-S, the scale to evaluate AIS
patients’ satisfaction with postoperative pain manage-
ment, has been proven to be reliable and valid in
French and English version.'® In this study, we have
successfully produced a Chinese version of SAP-S
scale by translation and adapted it with a satisfactory
reliability and validity.

In our study, all the participants completed the CSAP-S
twice. No ceiling and floor effect was found.

Regarding the internal consistency, although the pre-
sent overall Cronbach’s alpha was slightly lower than the
original study (0.895 vs 0.91), we considered this differ-
ence was due to differences in living habits of people of
different cultures, rather than translation problems.

In test/retest reliability, an average time gap of 8 days
for the two separated measurements helped minimize the
influence of possible memory effect and clinical treatment
effect. Furthermore, all domains had a value of more than
0.80, demonstrating satisfactory or excellent test/retest
reproducibility.
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Table 4 Factor Loadings from Principal Component Analysis
with Varimax Rotation

Table 5 Construct Validity of the Simplified Chinese Version of
SAP-S

Items Factors

I 2 3

2: The information about medication used to | 0.81 | 0.27 0.06
reduce pain

I: The information about the intensity of pain | 0.79 | 0.34 0.18

5: The information about medications used 0.71 | O.11 0.28

when returning home and their side effects

3: The information about the way to measure | 0.68 | 0.15 0.33

pain with a pain scale

4: The information about side effects you 0.58 | 0.46 0.07

could have (eg, nausea, itching, etc)

13: The duration of pain relief the medication | 0.23 | 0.77 0.15

brings you

I'1: The length of time the medication takes 0.10 | 0.75 0.37

before relieving the pain

12: The amount of pain relief the medication | 0.32 | 0.72 0.17

brings you

10: Treating your pain until its relieved 0.40 | 0.45 0.18

8: Asking you questions about pain you are 0.03 | 0.35 0.74
feeling when you breathe deeply, when you sit

or when you move around

9: Asking you about your pain level on a scale | 0.16 | 0.25 0.72
of 1-10, every morning, afternoon and

evening

7: Helping you find a comfortable position in | 0.24 | 0.17 | 0.70
your bed in order to reduce pain

6: Believing you when you talk to them about | 0.49 | —0.05 | 0.67

your pain

PCA was performed to verify the construct validity.
The result suggested a three-factor model of the satisfac-
tion subscale of the SAP-S scale was fit for mainland
China, which was consistent with the French and English
versions. All items loaded on either one of the three
factors with the exception of item 4, 6 and 10. And they
were moved to respective Factor based on the content.
Pearson correlation was also used to compare the construct
validity of the CSAP-S to other instruments including SF-
36 and SRS-22. The correlation between CSAP-S and pain
domains was the strongest in our study (1= 0.883 for SF-36
and 0.752 for SRS-22, respectively; very good). One pos-
sible reason might be that both domains were designed for

Scales Correlation P value
Coefficient
(r)
SF-36 domain
Physical functioning 0.589 0.010
Role-physical 0.664 0.019
Bodily pain 0.883 0.004
General health perceptions 0.507 0.032
Vitality 0.596 0.041
Social functioning 0.786 0.002
Role-emotional 0.203 0.526
Mental health index 0.378 0.099
SRS-22 domain
Function/activity 0.599 0.039
Pain 0.752 0.001
Self-image/appearance 0.523 0.081
Mental health 0.322 0.307
Satisfaction with management 0.746 0.005

evaluation of pain. Moreover, the CSAP-S was fairly
correlated with the role emotional and mental domains,
indicating the convergent and discriminant validity of the
CSAP-S. Taken together, these findings suggest good con-
struct validity of the CSAP-S.

Some potential limitations of this study should be
considered. First, some authors would suggested that
a sample size of at least 200 patients was required to be
able to generalize results.'®?' The sample in the present
study was limited in size and all the participants were
recruited in a single institution. Thus, the sample may
not fully represent the diverse Chinese population.
Second, most of the participants were female as females
were more likely to be affected by AIS.

Conclusion

In conclusion, this Chinese version of the SAP-S is the
first specific scale for evaluating AIS patients’ satisfaction
with postoperative pain management to be validated in
a Chinese population. The results of this study showed
that the translated Chinese version of the SAP-S is an
internally consistent, reliable and valid scale, which
could be used for both research and clinical purposes.
The present work will promote the use of CSAP-S in
mainland China and by using it, improve the postoperative
pain management for AIS patients undergoing posterior
spinal fusion surgery.
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