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Abstract 
This study aims at assessing patient satisfaction satisfaction, Quality of Life (QoL) improvement and post-surgical complications over 1-year follow-up among people who underwent Bariatric surgery (BS). An observational study was conducted at Al-Qassimi Hospital in the UAE among  86 morbid obese people,  who underwent either Sleeve Gastrectomy or Roux-en-Y gastric bypass (RYGP). Impact of BS on weight, patients’ satisfaction, and QoL were assessed prior to the surgery, at 3, 6- and 12-months post-surgery. Patients’ satisfaction was evaluated using Post- Bariatric Satisfaction Questionnaire (PBSQ) and QoL assessed with Bariatric Quality of Life Questionnaire (BQoL) and  Short Form- 36 (SF-36). ANOVA and Student t-Tests were applied with alpha =0.05.    A significant decline in average BMI from 42.0±5.4 Kg/m2 at baseline to 29.9±5.2 Kg/m2 at 12 months (p< 0.001) was noted. Results of PBSQ revealed the majority of patients were satisfied with their entire bodies up to 12 months; however, univariate analysis showed that females, middle-aged, and RYGB patients were dissatisfied with their upper arms at 6 months (p= 0.040, p= 0.046, and p= 0.028; respectively). Post-operative  BQoL scores improved markedly over 12 months in a consistent manner (p< 0.001) and negatively correlated with BMI values (p< 0.001). BS is credible in achieving massive weight loss as well as improving patients’ satisfaction and QoL. Moreover, BS is safe, and few cases reported complications or hospital readmission in the short term. 
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Introduction
Obesity is a worldwide epidemic in the developing as well as developed countries. Patients suffering from obesity are more susceptible to comorbidities (diabetes, hypertension and dyslipidemia), physical disabilities, low self- esteem with subsequent reduced quality of life (QoL) (Flegal et al., 1998). Despite the apparent effectiveness of certain dietary interventions and weight loss medications, their role is limited and remains unclear in improving patients’ satisfaction and QoL (Carson et al., 2014). 
On the other side, bariatric surgery (BS) has evolved among medical surgeons as an effective treatment not only to achieve sustained weight loss for morbidly obese patients, but also to improve their overall QoL (Flegal et al., 1998; QUEIROZ et al., 2017; Sjöström et al., 2004). Recently, two common procedures of BS are performed based on multiple perspectives the surgeon determines. Sleeve Gastrectomy (SG) is one of these techniques that combines both food restriction (reduced by 80%) and hormonal modification (drop in orexigenic hormone ghrelin) (Gagner & Rogula, 2003). While the second technique is Roux-en-Y gastric bypass (RYGB), which is characterized by reduced and altered gut hormones signaling to facilitate gastric emptying of the ingested food (Laferrère & Pattou, 2018). 
Beyond the significance of weight loss and resolution of comorbidities followed BS, assessment of patients’ satisfaction and QoL after BS is an essential concern to maintain sustained weight loss, and improve psychosocial as well as behavioral aspects (Sarwer et al., 2005). Assessment of postoperative QoL remains controversial, as it is mostly subjective using validated questionnaires and the factors affecting patients’ satisfaction are unclear (Karlsson et al., 2003; Kolotkin et al., 2001). Previous studies evaluated QoL after BS using Bariatric Analysis and Reporting Outcome System (BAROS), Moorehead-Ardelt Quality of Life Questionnaire II or short form-36 Questionnaire, which reported better health- related QoL favoring RYGB during the first 3 years (Müller et al., 2008; QUEIROZ et al., 2017). Further study done by Bobowicz and colleagues showed significantly high BAROS scores after one year of SG (Bobowicz et al., 2011). 
To our knowledge, most studies investigated weight loss and comorbidities remission, while there is no definite conclusion whether both surgical types lead to same patients’ satisfaction and QoL. This study aims to assess body mass index (BMI) changes, patients’ satisfaction, perception as well as QoL before and after BS at different time intervals up to 1- year follow- up according to both surgical types and other patients’ characteristics to determine significant predictors of improved QoL after BS.
Methodology
Study Design: 
An observational questionnaire-based study was conducted on a convenient sample of 86 morbidly obese patients, who were admitted to Al Qassimi Hospital in the UAE to undergo either of the BS techniques (SG or RYGB). The study has been approved by the Institutional Ethics Committee of the Ministry of Health in the UAE (MOHAP/UAQ.REC/003/2018). Each patient was provided an informed consent form to sign and agree the participation in this study. 
Patients’ Selection Criteria: 
Patients were selected based on the following criteria: 1) Limited to those aged between 18 and 60 years old, 2) Admitted for either Sleeve Gastrectomy (SG) or Roux-en-Y Gastric Bypass (RYGB), 3) BMI of either ≥ 40 or 33-39 kg/m2 with at least one of obesity- associated comorbidities pre- surgery. The assessment of patients’ satisfaction and QoL was done prior to the surgery, at 3, 6- and 12-months post- surgery. Patients with history of BS or previously took antidepressant, are ineligible to be part of this study to exclude the confounding factors.   
Assessment Tools (Questionnaires):
Patients’ satisfaction was evaluated by using Post- Bariatric Satisfaction Questionnaire (PBSQ) (Kitzinger et al., 2012). While QoL was assessed using standardized, validated and standardized medical forms, Bariatric Quality of Life Questionnaire (BQoL) and  Short Form- 36 (SF-36) (Brazier et al., 1992; Sylvia Weiner et al., 2005). 
Study Procedures: 
Study Visits/Data Collection Schedule:
Data collection was carried out just before surgery, at 3, 6- and 12-months post- surgery. The duration of each call with every patient was about 10- 15 minutes.  
Surgical Procedures: 
Bariatric surgery (whether SG or RYGB) was performed under general anesthesia by expert medical surgeons and each patient was administered 2 grams of Cefotaxime (prophylactic antibiotic). Selection of the type of surgery was based on a shared decision between surgeon and patient. Procedures techniques of both surgeries were in accordance to previous articles (Emile et al., 2020; Mahdy et al., 2008).
Result analysis: 
The study investigators assessed the impact of BS on weight, Post- Bariatric Satisfaction Questionnaire (PBSQ), Bariatric Quality of Life Questionnaire (BQoL), Short Form- 36 (SF-36) as well as complications. 
The Statistical Package for the Social Sciences (SPSS- Version 26.0) was used for data analysis, while Microsoft Excel (2016) was mainly used for designing charts and graphs. Patients’ characteristic were presented as percentage (frequency), mean and standard deviation. Post- surgical health outcomes (BMI, Post- Bariatric Satisfaction Questionnaire (PBSQ), Bariatric Quality of Life Questionnaire (BQoL), Short Form- 36 as well as complications) were assessed by ANOVA and Student t- Tests to figure out any significant change in their scores during the follow- up period compared to baseline. In addition, bivariate associations between the main outcomes and patients’ characteristics (gender, age, type of surgery… etc.) were studied at each time interval. Moreover, relations between different variables were investigated using multiple correlation. 
Results
Socio-demographic 
Hundred patients were asked to participate in this study, only 86.0% (n= 86) of them agreed to participate and completed the study. Most of the patients were females (65.4%, n=58) and more than half of the patients were married (55.8%, n= 48) with an average age of 34.4 ± 9.4. Majority of the patients were working (69.8%, n= 60) and about 43.0% (n= 37) of them held a university degree. More than half of the patients underwent SG (54.7%, n= 47) and the rest underwent RYGB (45.3%, n= 39) with an average BMI of 42.0 ± 5.4 Kg/m2. The average HbA1C for all patients was 6.5 ± 1.5, while that for diabetic patients specifically (29.1%, n= 25) was 8.2 ± 1.7 [Table 1]. 
Insert Table 1 here 
Body Mass Index
Results showed a highly significant decline in the average BMI overtime (p< 0.001) compared to baseline. (baseline: 42.0 ± 5.4 Kg/m2, 3 months: 36.6 ± 5.3 Kg/m2, 6 months: 32.9 ± 5.1 Kg/m2 and 9 months 29.9 ± 5.2 Kg/m2). None of the socio- demographics showed an association with BMI changes at any time interval throughout the period of follow- up. 
Post- Bariatric Satisfaction Questionnaire (PBSQ)
Patients’ Satisfaction 
Patterns of patients’ satisfaction with their appearance of different parts of their bodies over the follow- up period are presented in Figures 1-3. It seems that more than half of patients were satisfied about all parts of their bodies at baseline except with upper arms (37.2%). Consequently, most of patients remained satisfied; however, some of them became dissatisfied with any part of their bodies during 6 to 12 months. The percentage of patients dissatisfied with their upper arms has doubled at 12 months to almost 64.0%. 
Insert Figures 1- 3 here 
Biodata revealed that women and married patients were more likely to be dissatisfied with their upper arms at 12 months (p= 0.040 and p= 0.008; respectively). While middle- aged patients reported more dissatisfaction with their upper arms at 6 months compared to other age groups (p= 0.046). On the other hand, non- diabetic and highly qualified patients were more likely to be dissatisfied with their breasts at 12 months (p= 0.039 and p= 0.04; respectively) as well as their upper arms at the whole period of follow- up (3 months: 0.018, 6 months: 0.011 and 12 months: 0.031). Career has no influence on satisfaction of patients after surgery. No significant impact of surgery type on patients’ satisfaction with all parts of the body, except with upper arms, where RYGB patients reported their dissatisfaction at 3 and 6 months (p= 0.047 and p= 0.028; respectively).
Bariatric Quality of Life Questionnaire (BQoL)
The average scores of BQoL were 27.31 ± 9.55 at baseline, 39.37 ± 8.54, 50.53 ± 7.69 and 61.59 ± 8.40 at 3, 6 and 12 months; respectively. Overall, the minimum scoring of BQoL at baseline and 3 months were between 10 and 20, while it increased gradually to almost 40 up to 12 months. Scores of BQoL have improved significantly over the period of follow- up in a consistent manner (p< 0.001) as well as between 3 to 6 months and 6 to 12 months (p< 0.001) as shown in Figure 4.
Insert Figure 4  here
Gender and diabetic comorbidity showed significant differences with respect to BQoL only at 12 months after surgery. The scale of BQoL has improved significantly among females (p= 0.045) and diabetic patients (p= 0.002). However, this difference was not found before 12 months. Other subgroups of sociodemographic data as age, marital status, qualifications, career and type of surgery did not significantly impact on the BQoL [Table 2]. BQoL scores had a significantly negative correlation with BMI values. By which, BQoL scores have improved as BMI reduced within 3 to 12 months (p< 0.001) as shown in Figure 5.   
Insert Table 2 and Figure 5  here
Short Form- 36 (SF-36)
Mean scores of SF-36 components are represented in Table 3. Physical function and mental health had the least scores among physical and mental health domains. “General health” and “role physical” scored the highest values in both domains throughout the follow- up period. 
Insert Table 3 here
The eight components of SF- 36 improved significantly up to 12 months when compared to the baseline as well as between each time interval (p< 0.001); however, the scores remained below 80.00 out of 100.00 as shown in Figures 6.
Figure 6 is here
Correlation between SF-36 domains and sociodemographic data showed that females had significantly better improvement than males in physical function at 6 months (p= 0.02) and 12 months (p= 0.02), as well as in the role physical at 12 months (p= 0.047) and mental health at baseline and after 3 months (p= 0.009 and p= 0.048; respectively). Patients underwent RYGB were more energetic (p= 0.002), had better role physical (p= 0.012) and mental health (p= 0.010) before surgery. They had less body pain up to 6 months (baseline: p= 0.006, 3 months: p= 0.047 and 6 months: p= 0.027) compared to those underwent SG. In addition, highly qualified patients (under- or post- graduates from universities) had greater improvement than less qualified patients in physical function (p= 0.012) at 12 months, general health (p= 0.041) at 6 months, role physical (p= 0.036) at 12 months, and mental health (p= 0.016 and p= 0.018) at 3 and 12 months; respectively. Moreover, diabetic patients showed promising improvement in all SF-36 domains throughout the whole period of follow- up compared to non- diabetic; however, role emotional did not vary at 3 months and vitality remained similar between both groups after surgery within 3 to 12 months. No significant difference between subgroups of marital status and career with any SF-36 components was found throughout the study.
Low and high scores of SF-36 components have increased over time, but the difference between high and low scores at each time was statistically significant, which has shown a significant improvement throughout the time. Student t- test was used to compare the mean scores in low and high directions for each component in different time intervals. This test proved the positive impact of bariatric surgery on improving patients’ physical and mental health over time as shown in Table 4.
Insert Table 4 here
Complications after Bariatric Surgery
Sixteen patients experienced urinary retention during 3 months after surgery (15 (17.44%) females and one (1.12%) male; p=0.013) in both types of surgeries (SG [8/47 (17.02%)] and RYGB [8/39 (20.51%)]; p= 0.68). Additionally, seven (14.89%) of 47 SG patients were dehydrated while only 1 (2.56%) of 39 RYGB patients was dehydrated at 3 months (p= 0.78). Consequently, at 6 months only 1 (2.56%) RYGB female suffered from dehydration (p= 0.28). Three females (1 SG [1/47 (2.13%)] and 2 RYGB [2/39 (5.13%)]; p= 0.46) were readmitted to emergency department within first 3 months after surgery. Furthermore, only one female (2.56%) had anemia among RYGB patients and none of SG patients had anemia (p= 0.27). No reported reoperation up to 12 months after bariatric surgery among all patients.     
Discussion
The current study aimed to investigate patients’ QoL, satisfaction as well as complications for one- year after BS. The success of BS is not judged by weight loss only, but also depending on various integration factors including patients’ characteristics and health status. However, this has remained controversial in the literature, some previous reports confirmed the positive of massive weight loss after BS and improvement in QoL or body appearance (Kolotkin et al., 2009; Sarwer et al., 2010). Predictors (as biodata and changes in BMI) for improvement in QoL were also identified in details at different time intervals. 
An important outcome of our study was the assessment of patients’ satisfaction about overall body image in addition to single body parts. Three months post- surgery, most of the patients were between neutral to almost satisfied with their entire body except with upper arms. Patients’ dissatisfaction with their upper arms became almost 5 times greater at 1- year compared to 3 months post- surgery, especially among females (p= 0.04). The justification of this significant difference is that females evaluate their body parts critically compared to males and upper arms area considered as a concept of beauty among all females (Biörserud et al., 2011). These findings compliment data of previous records (Aldaqal et al., 2013; Sarwer et al., 1998). In addition, other isolated body parts were negatively evaluated after 6 months up to 1- year, such as thighs, buttocks and breasts with least extent to abdomen part, whereas the entire body shape remained acceptable among majority of the patients. These finding were inconsistent with previous study, which reported greatest dissatisfaction with abdomen part due to excessive saggy skin (Kitzinger et al., 2012). 
Beyond massive weight loss and achieving satisfying body image, BS is also successful in improving patients’ QoL (Lindekilde et al., 2015), as revealed by the current study after one year follow- up. Previous literature revealed that patients after BS experience a significant amelioration of the QoL for short as well as long- term (Fezzi et al., 2011; Peterli et al., 2013), which is confirmed by our findings (p< 0.001). In the present study, patients showed low scores of disease- specific BQoL index (< 50) pre- and 3 months post- surgery. While these scores were comparable to healthy non- obese patients at 6 months (50- 55), patients’ QoL has become very good after that up to 1- year. These results are consistent with previous study (Elrefai et al., 2017). Interestingly, by providing measurements at 4 different time intervals, improvement in QoL was linear over time (y = 11.4x + 16.2, R² = 0.9996). However, a recent study in 2020 did not proof this linearity (Le Foll et al., 2020). Furthermore, females had better BQoL scores compared to males after 6 months up to 1- year (p= 0.045). This is attributed to subjective satisfaction about body image, which is supposedly considerable to females more than males (Charalampakis et al., 2015). Likewise, females had a great improvement in the QoL up to 15 months, while males’ QoL improvement continued to increase until 9 months then declined (Le Foll et al., 2020). On the other hand, previous studies reported insignificant difference between both genders (Le Foll et al., 2020; QUEIROZ et al., 2017). Diabetic patients also showed greater improved in their QoL compared to non- diabetic patients (p= 0.002) only after 1- year follow- up, irrespective to their decreased BMI after BS. This can be justified as non- diabetic obese patients benefit from BS a massive weight loss, while diabetic obese patients profit an improvement in HbA1C as well as possibility of diabetes remission, in addition to a massive weight loss. Therefore, BS is significantly effective in improving their QoL, which is consistent with previous studies (Omotosho et al., 2016; S. Weiner & Neugehauer, 2013). Also, this confirms that BQoL index is a good tool in determining the predictors of improved QoL after BS. Additionally, our study presented a significantly negative relationship between BQoL scores and BMI values during 3 to 12 months post- surgery, patients who lost more weight (reduced BMI) achieved higher BQoL scores overtime (p< 0.001). This supports the findings of previous studies (Brunault et al., 2015; Elrefai et al., 2017). While few studies merely reported a weak correlation between QoL and weight loss after BS (Fezzi et al., 2011). 
The concern about obesity is that it affects the QoL in its physical and mental domains. In the present study QoL was also assessed using a generic health status questionnaire, which is SF-36 (Short Form- 36). Overall, scores of SF-36 sub-domains improved significantly up to 12 months after BS (p< 0.001). These results are parallel to previously published study (Nickel et al., 2017; Song et al., 2016). According to Julia et al., physical function has improved from 49.9% at 6 months up to 52.6% at 12 months (Julia et al., 2013); however, our study even higher scores of physical functions (73.8%) after 12 months compared to baseline scores. The present study showed sharp improvement in the mental health scores throughout the follow- up period after both surgical types, this is consistent with previous study (Julia et al., 2013). No significant differences in physical and mental functions reported between SG and RYGB after 3 to 12 months post- surgery, except for body pain; where RYGB showed less bodily pain up to 6 months compared to SG (p= 0.027). The possible explanation of this improvement is due to a rigorous pre- selection of the type of surgery for each patient, which allows better prognosis for mental health. However, In contrast, other studies reported that improvement in mental health after BS peaked at 6 months, then declined (Andersen et al., 2015; Nickel et al., 2017). This can be related to a previously explained phenomenon in the literature “Honeymoon period” (Lindekilde et al., 2015). Furthermore, our data showed that patients who were diabetic, reported significant improvement in their SF-36 scores compared to non- diabetic, which is consistent previous study (Omotosho et al., 2016). This can be attributed to the extraordinary role of BS in improving patients’ clinical outcomes (as HbA1C) and resolution of diabetes with minimal dietary and medical interventions; therefore, better QoL. Moreover, current study revealed that females had greater improvement in physical function as well as role physical than males at 12 months and better mental health at 3 months post- surgery. This has been clarified in previous study, where pre- surgical habitual physical activity as well as post- surgical weight control behaviors are the major factors for improving the physical health domain among patients (NADALINI et al., 2014). While other studies were inconsistent with our findings, showing no significant difference in SF- 36 scores among both genders after BS (Keren et al., 2016; Nickel et al., 2017). 
In the present study, females developed urinary retention during the first 3 post- surgical months more than males (p= 0.013) independence on the surgical type. This agrees with    previous study, related this incidence to various pre-operative factors including less intravenous fluids, neostigmine dose as well as muscle relaxant (Roadman et al., 2019). Majority of studies in the literature assessed patient’s readmission to hospital up to 30 days followed BS. Our data showed that very few cases reported readmission to hospital either due to gastrointestinal problems, dehydration or anemia only during first 3 months, while another study reported patient’s readmission even after 6 months of BS (Rios-Diaz et al., 2019).   Thereby, it is crucial to implement a monitoring plan for patients after BS up to minimum of 12 months to assess any complication, reduce its progression and improve patients’ QoL. 
Conclusion
In conclusion, this study demonstrated that bariatric surgery is a credible treatment option of morbid obesity. Two assessment instruments, disease- specific (BQoL) and generic (SF-36) questionnaires, revealed that both BS techniques have significant and durable improvement of patients’ QoL over 1- year follow- up; especially among females and diabetic patients. Although majority of the patients remained satisfied with their entire bodies during the first post-surgical year, they were unfortunately dissatisfied with certain parts of their bodies (upper arms, buttocks, thighs and breast) after 6 months. Our study’s findings provide healthcare providers a supportive evidence of encouraging the over- growing population of morbidly obese patients as well as those with obesity- associated comorbidities to undergo BS based on a shared- decision with the medical surgeons.
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Correlation between BQoL and BMI over time
BMI	
Baseline	3 months	6 months	12 months	41.96	36.64	32.909999999999997	29.93	BQoL	
Baseline	3 months	6 months	12 months	27.31	39.369999999999997	50.54	61.59	
BMI Values/ BQoL Scores



BQoL scores over time
Mean	
Baseline	3 months	6 months	12 months	27.31	39.369999999999997	50.53	61.59	Time (months)

BQoL Score



Physical Health (SF- 36)
Physical Function	Baseline	3 months	6 months	12 months	37.69	52.15	63.74	73.77	Vitality	Baseline	3 months	6 months	12 months	39.979999999999997	53.7	65.08	74.650000000000006	Bodily Pain	Baseline	3 months	6 months	12 months	39.479999999999997	52.69	64.05	74.38	General Health	Baseline	3 months	6 months	12 months	44.98	57.98	65.36	76.52	
Physical Health Scoring 



Mental Health (SF- 36)
Role Physical	Baseline	3 months	6 months	12 months	41.12	54.45	65.8	75.239999999999995	Social Function	Baseline	3 months	6 months	12 months	40.06	54.07	65.760000000000005	74.400000000000006	Role Emotion	Baseline	3 months	6 months	12 months	39.72	53.55	64.739999999999995	73.31	Mental Health	Baseline	3 months	6 months	12 months	41.01	54.98	65.44	73.77	
Mental Health Scoring



Patients' satisfaction at 12 months
Satisfied	
Entire Body	Abdomin	Breasts	Thighs	Buttocks	Upper Arms	34.9	19.8	50	17.399999999999999	27.9	30.2	Neutral	
Entire Body	Abdomin	Breasts	Thighs	Buttocks	Upper Arms	47.7	52.3	17.399999999999999	47.7	38.4	5.8	Dissatisfied	
Entire Body	Abdomin	Breasts	Thighs	Buttocks	Upper Arms	17.399999999999999	27.9	32.6	34.9	33.700000000000003	64	
Percentage (%)



Patients' satisfaction at 6 months
Satisfied	
Entire Body	Abdomin	Breasts	Thighs	Buttocks	Upper Arms	44.2	24.4	50	29.1	27.9	31.4	Neutral	
Entire Body	Abdomin	Breasts	Thighs	Buttocks	Upper Arms	47.7	55.8	24.4	45.3	39.5	18.600000000000001	Dissatisfied	
Entire Body	Abdomin	Breasts	Thighs	Buttocks	Upper Arms	8.1	19.8	25.6	25.6	32.6	50	
Percentage (%)



Patients' satisfaction at 3 months
Satisfied	
Entire Body	Abdomin	Breasts	Thighs	Buttocks	Upper Arms	74.400000000000006	62.8	68.599999999999994	66.3	57	37.200000000000003	Neutral	
Entire Body	Abdomin	Breasts	Thighs	Buttocks	Upper Arms	25.6	36	30.2	32.6	41.9	48.8	Dissatisfied	
Entire Body	Abdomin	Breasts	Thighs	Buttocks	Upper Arms	0	1.2	1.2	1.2	1.2	14	
Percentage (%)
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