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Abstract
Introduction
Health-related quality of life (HRQoL) outcome questionnaire, Scoliosis Research Society (SRS)-30, had been well received since its establishment in 2003. Literatures from Asia on the use of SRS-30 mainly focused on the translation process and validation process, but not on measuring outcomes, particularly in the Chinese community. We carried out a prospective cohort study to evaluate the HRQoL of Chinese AIS adolescents with severe scoliosis after surgery.

Methods
One hundred and four Chinese AIS patients with severe scoliosis undergoing posterior spinal fusion between 2009 and 2013 were recruited in this study. They completed SRS-30 questions before surgery, before hospital discharge, and at follow-up. Mean scores and percentages of individual scores in different domains, and composite scores in terms of subtotal and total scores were calculated referring to the scoring system. Gender-specific and period-specific descriptive analyses were described. Correlation of mean domain scores at the three time points were explored to look for any time-specific relationship. Linear regression analysis looking for potential risk factors on domain scores at different time points by gender were also carried out.

Results
Mean age was 16.28 at surgery, and 83.6% were female. Significant correlations between pre-op scores and scores after surgery were observed in function/activity domain (p=0.05) in males, and pain (p=0.04) and satisfaction with management (p=0.04) domains in females. No gender difference in all 5 domain scores at the 3 time points was found. Pre-op maximum Cobb angle and corrected angle were found to be risk factors on self-image, as well as satisfaction with management, in male and female patients.

Conclusions
This is the first report on the evaluation of the clinical HRQoL outcomes of Chinese AIS patients with severe scoliosis after surgery. Medical professionals should pay attention to take care of the difference in personal perceptions of feelings between boys and girls. Special care should also be allocated to AIS patients, and try to arrange earlier surgical intervention.
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Introduction
Health-related quality of life (HRQoL) outcome questionnaire, Scoliosis Research Society (SRS)-30, has been well received since its establishment in 2003. Literatures from Asia on the use of SRS-30 mainly focused on the translation process and validation process, but not on measuring outcomes, particularly in the Chinese community.[1]
The Scoliosis Research Society-30 (SRS-30) questionnaire is well-known as a standard assessment tool to evaluate patients’ quality of life across five domains: function/activity, pain, self-image/appearance, mental health, and satisfaction with management.[2–4] Over the past decade, SRS-30 had been widely applied in different areas of quality of life of patients with different spinal deformities e.g. surgical waiting time[5], ethnic and cultural difference[6, 7], satisfaction level on patients with Parkinson disease after surgery[8].
We carried out a prospective cohort study using SRS-30 to evaluate HRQoL for Chinese AIS adolescents before and after surgery.

Materials and methods
One hundred and four (104) Chinese AIS patients (20 males and 84 females) undergoing posterior spinal fusion between 2009 and 2013 were recruited. They completed the SRS-30 questionnaire at 3 time points, 1) just before spinal surgery after hospital admission (pre-op), 2) before hospital discharge (discharge), and 3) 6 months to 3 years after discharge through phone interview (follow-up). The questionnaire was written in Traditional Chinese language, which was the first language of all patients. Informed consent was signed and obtained from every study participant and their legal guardians as required. Ethical approval was obtained from the ethics review board of the joint NTEC/CUHK Ethics Committee.
SRS-30 questionnaire
All patients were required to fill out the first 23 questions (section 1), and question 24 to 30 (section 2) were for post-surgery patients. The 30 questions covered 5 domains: function/activity, pain, self-image/appearance, mental health, and satisfaction with management. Answers followed a 5-point Likert scale describing the degree of satisfaction with quality of life (between favourable and unfavourable opinions). Calculation of domain scores followed the suggestion scheme from SRS. A 5-point scale (5 = best outcome, 1 = worst outcome) is used for the calculation of domain scores.

Statistical analysis
Gender-specific descriptive analyses and linear regression modelling were carried out. Surgery related parameters were tabulated by gender. Mean scores in different domains were calculated at 3 time points. Percentages of individual scores in the 5 domains at the 3 time points were tabulated. Pearson's correlations on scores collected at the 3 time points and "change after discharge (follow-up minus discharge)" were also carried out. Effects of potential risk factors (age, pre-op maximum Cobb angle, curve correction after surgery in degrees) on mean domain scores in male and female patients at the 3 time points were evaluated by linear regression models. All statistical analysis were performed using IBM SPSS version 20.0 (IBM Corp, Somers, NY). A two-sided p value ≤ 0.05 was considered statistically significant.


Results
The mean age was 16.25 years at surgery, and 80.8% were female (Additional files 1). Follow-up (return) rate was 91.3%, of which 94.7% had been followed for more than one year. Male patients had larger maximum pre-op (p=0.03) and post-op (p=0.02) Cobb angles than female patients. There was a significant negative correlation between pre-op and discharge scores in function/activity (r=-0.47, p=0.05) in males. In females, correlations were found between pre-op and "change after discharge" in pain (r=-0.23, p=0.04), and satisfaction with management between pre-op and discharge (r=0.33, p<0.01) and pre-op and "change after discharge" (r=-0.47, p<0.01). No gender difference in all 5 domain scores at the 3 time points was found (Additional files 2). When including only the patients scoring all 5 scales, thereafter the percentages of patients scoring from 1 to 5, showed female patients reported significantly more pain (higher scores correspond to higher pain levels) before surgery (p<0.01) (Additional files 3). Moreover, male patients felt worse on their self-images before surgery (p=0.04).
Linear regression analysis showed that pre-op maximum Cobb angle was a significant predictor (r=-0.027, p=0.02) on satisfaction with management at follow-up in male patients (Additional files 4). Comparing the scores at "change after discharge" in male showed degree of curve correction after surgery was a significant predictor in self-image/appearance (r=-0.159, p<0.01) and satisfaction with management (r=-0.123, p<0.01). Pre-op maximum Cobb angle was found to be another significant predictor (r=0.052, p=0.02) on self-image/appearance in male. In female patients, degree of curve correction after surgery was a significant predictor (r=0.045, p=0.04) on function/activity at "change after discharge".

Discussion
We found that there were gender differences on domain scores. Female patients demonstrated significant correlations on pain and satisfaction with management before and after surgery, and male patients on function/activity. Degree of curve correction after surgery and pre-op maximum Cobb angle were significant predictors of function/activity, self-image/appearance, and satisfaction with management in AIS patients.
No significant difference was observed when comparing individual domain scores between male and female patients, at all three time points. This reflects that male and female adolescents have similar feelings and self-awareness in all 5 domains. The effect is still the same after surgery.[3] For male patients, however, we found significant correlations between pre-op and after surgery (discharge or follow-up) in function levels, self-image, pain level and satisfaction with management in female patients. Medical professionals should pay attention to the difference in personal perceptions and feelings between boys and girls. The difference in the severity of scoliosis might limit the data generalizability of this study, however, males presenting Cobb angle 30 degrees or more showed a tendency towards curve progression irrespective of age.[9] Males always presented the symptom at relatively late stage at their first medical consultation, leading to the rapid curve progression and thus larger maximum pre-operative Cobb angle in males. In summary, we believe this is the first clinical study in Chinese community using the SRS-30 questionnaire. More resources and support for psychological management of patients-in-need should be allocated, and carefully managed at follow-up.
Pre-op maximum Cobb angle and corrections of Cobb angles after surgery were two main risk factors on self-image and satisfaction with management, particularly in male patients. Probably the reason is that male patients always had larger pre-op maximum Cobb angle than female patients, which made the degree of surgical correction difficult to match with female patients. Special care should be allocated to AIS patients, and try to arrange earlier surgical intervention, which prevents the ever-progressing spinal curvature making surgical treatment difficult at an advanced stage.

Conclusions
Gender differences were found in which female patients demonstrated correlations with pain and satisfaction with management before and after surgery, and male patients with function/activity. Degree of curve correction after surgery and pre-op maximum Cobb angle were significant predictors of function/activity scores, self-image/appearance, and satisfaction with management in AIS patients. Allocation of resources for taking care of patients with problems of self-image and function should take these findings into account.
This is the extended abstract of IRSSD 2014 program book [10].
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