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Abstract 
There is an escalating burden of morbid obesity in the world, closely linked to unhealthy lifestyle patterns such as eating habits and physical inactivity. Recently, it was shown that bariatric surgery (BS) is the gold standard treatment option for morbid obesity by resolving the obesity- related comorbidities as well as reducing excessive weight. The review aimed at assessing recent perspectives on quality of life after bariatric surgery (BS). This review was carried out in the period between 2009 and 2019 based on Google Scholar, PubMed, and Cochrane databases. After the systematic screening, 20 articles were included with retrievable data of patients' reported outcomes on sleeve gastrectomy (SG), gastric bypass (RYGB), or comparison between them. Both surgeries had positive health outcomes on weight loss, resolution of comorbidities, physical health, and sexual function. Patients were satisfied with their appearance after BS, but less satisfaction was reported with certain parts of the body due to saggy skin. Some complications might appear after surgery in the long term, which may affect certain health outcomes negatively. Both surgeries improved patients’ quality of life.  Further well- designed studies should be implemented to assess the significant differences between SG and RYGB over long- term follow- up. The development of new obesity- specific tools is required for better assessment of patients’ outcomes after BS. 
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Introduction
Obesity is becoming an important issue for health promotion. The World Health Organisation estimated that around 1.5 billion adults were overweight (body mass index (BMI) 25 kg/m2) and about 500 million people were obese (BMI 30 kg/m2) in 2008 (Elsayed Elshazly et al., 2021). There is an escalating burden of morbid obesity in the world, closely linked to unhealthy lifestyle patterns such as eating habits and physical inactivity 1. Other factors that may contribute to obesity include: genetic, behavioural, socioeconomic, as well as some comorbid conditions and their treatments 2–4. The World Health Organisation (WHO) defines obesity and overweight as “excessive accumulation of fats that impairs health” 5. It can also be defined as a chronic, relapsing and multifactorial disease 6. Obesity has been associated with various chronic diseases, such as diabetes, dyslipidemia, hypertension, obstructive sleep apnea, as well as osteoporosis. This is why patients with morbid obesity have a threatened quality of life (QoL) until they resolve their obesity 1,7,8. The quality of life (QoL) is multidimensional, which can be referred to as physical, behavioural and social states of health. These states are assessed according to the subjective experience and beliefs of the patient 9. 
Multiple treatment options with variable efficacy are available to manage morbid obesity 7. Weight loss medications have shown limited success for the treatment of morbid obesity 10.  Furthermore, long-term lifestyle programs have a controversial success, especially among patients with severe obesity 11. Recently, it was shown that bariatric surgery (BS) is the gold standard treatment option for morbid obesity by resolving the obesity- related comorbidities as well as reducing excessive weight 12. Bariatric surgery is considered the only treatment for patients suffering from comorbidities of obesity  (i.e.,  with a  BMI  of  >  40),  which helps produce lifelong weight loss. Various metabolic surgical methods are used, such as restrictive bariatric surgery (also known as gastric banding) and restrictive or malabsorptive (gastric bypass) (Ahmed et al., 2022; Stenberg et al., 2022). On the other hand, patients with severe obesity treated by BS usually exhibit a low health-related QoL compared to the untreated patients13. Most of the patients with obesity seek bariatric surgery because of the desire to improve the QoL for a long-term 14. According to Anderson et al., the QoL among BS patients is positively improved up to a minimum of 5 years 15. The impact of BS is mainly evaluated by weight loss or resolution of comorbidities 16. However, other health outcomes provide broad patients’ perspectives after BS, such as psychological health, physical functioning, sexual behaviour, complications, as well as body image 17,18. 
Laparoscopic sleeve gastrectomy (SG) and laparoscopic Roux-en-Y gastric bypass (RYGB) are the major types of BS internationally performed to treat obesity and improve the QoL 19. According to the American Society for Metabolic and Bariatric Surgery (ASMBS) estimations, the trends of BS have increased sharply between 2011 and 2017. In 2017, more than half of the cases were operated by SG (59.33%), while only 17.80% were by RYGB 20. Considering the burden of obesity and diabetes Type II diabetes among the UAE populations, BS is an attractive treatment option for weight loss and resolution of diabetes 21. Patients suffering from obesity seek BS as they usually suffer from a reduced QoL due to the physiological and psychological health problems 22. 
Although BS is significantly effective in reducing excessive weight and improving the health-related QoL (HRQoL) of patients, there are still controversial perspectives about the short and long-term outcomes of BS. Thereby, a comprehensive review is required to find out the major outcomes after BS. The aim of this review is to provide an insight into the most recent perspectives for assessing the impact of bariatric surgery on QoL among patients suffering from obesity in different domains for the short and long term.

Search Strategy
Data Sources
A comprehensive systematic review of the literature was carried out in the period between 2009 and 2019 based on the following databases: PubMed, Google Scholar, Cochrane, as well as WHO and ASMBS reports. Terms used for the literature searching include the following combined keywords: bariatric surgery and “QoL”, and outcomes of bariatric surgery. The following outcomes were screened during the literature search: effect on weight, body image, comorbidities, psychological health, complications, sexual life and eating habits. The PRISMA guidelines were used for developing the study protocol prior to the literature search 23. 
 Inclusion and exclusion criteria 
[bookmark: _Hlk101857777]Initially, studies were selected based on titles containing the keywords related to this review. Afterwards, the abstract and full text were screened to check their eligibility. Three researchers reviewed the articles independently. The inclusion and exclusion criteria were defined prior to the searching process. Articles involved in this review should have the following inclusion criteria: study design should be prospective longitudinal with a follow-up period not least 6 months for a proper evaluation of causal relationships 24. Patients should have a body mass index (BMI) of either ≥ 40 or 33-39 kg/m2 with at least one of obesity- associated comorbidities (type 2 diabetes mellitus (T2DM), hypertension (HTN) or dyslipidemia) before the surgery and age between 18 and 60 years old. No associated mental health disorders should be reported. Studies should focus on assessment of QoL, whether as a primary or secondary outcome. The QoL should be assessed pre-surgery and post-surgery within defined time intervals during the follow-up period. The selected articles include only SG and RYGB 19; otherwise, excluded. Articles were restricted to the English language only, regardless of the number of patients or the country in which the surgery was performed. 



Studies Selection
From the total of 676 screened records, only 20 records met the pre-specified inclusion criteria and were included in this review (Figure 1). 
(insert Figure 1 here)
Quality of Life Perspectives after Bariatric Surgery
Effect on Weight
Bariatric surgery has a significant impact on weight loss among patients with morbid obesity; however, weight regain may occur over a long period of time (after 5 years or more). Weight loss is commonly expressed as kilograms (Kg), BMI, percentage excess body mass index loss (%EBMIL), percentage excess weight loss (%EWL), percentage total weight loss (%TWL) and per cent of baseline weight change. Weight regain can be measured by the percentage of nadir weight (the lowest weight among patients) 25–28.
Upon reviewing medical literature, six prospective studies revealed that the maximal weight loss after BS was significantly peaked at 1- 2 years regardless of the type of surgery (p<0.0005, p<0.001 and p=0.014) 27,29–32. Another two different prospective records in Brazil and Canada reported a postoperative mean %EWL of >50 among patients who underwent either RYGB or SG up to 18 months of follow-up27,29. This can be related to the Optifast diet, which has contributed to weight loss before surgery and improved the post-surgical outcomes 27,33. Sequentially, three longitudinal records revealed that a considerable long-term weight loss was maintained up to 5- 7 years (p<0.001) 25,34,35.
Data from randomised controlled trials (RCTs) in France and Switzerland demonstrated that there was no significant difference between %EWL and %EBMIL for both RYGB and SG (RCT in France: RYGB 79.8% and SG 77.8% (p=0.689); and RCT in Switzerland: RYGB 77.4% and SG 71.9% (p=0.25)) up to 2 years 28,34,35. These findings are in accord with a previous study that reported a mean %EWL of 64.5% after SG, as well as both surgeries were equally efficient in weight reduction, with a %EBMIL of 72.3% and 76.6%, respectively (p=0.2)  36,37. On the other hand, statistical difference was reached at 5 years follow-up, favouring RYGB over SG (%EWL: RYGB 74.8%, SG 65.1% (p=0.017); % baseline weight change: RYGB 30.4%, SG 23.6% (p<0.001)) 25,35. However, an RCT in Switzerland on 217 patients showed no significant difference between the two types of surgery upon 5 years follow-up (%EBMIL: RYGB 68.3%, SG 61.1% (p=0.22)), although a significant BMI reduction was obtained (p<0.001) 35. 
According to Ahmed et al. 2018, there was no significant regain of weight from nadir weight up to 5-7 years follow-up (p=0.79) 25. However, %EWL after SG at 2 years (57.0%) was followed by weight regain up to 5 years with a %EWL of 43.0% 29. Unlike previous studies, which support reaching nadir weight at the first two years, one prospective cohort study on 1406 patients revealed that the highest weight regain occurred at the first year and continued to increase throughout the follow-up after RYGB (regained 9.5% to 26.8% of maximum weight loss) 26. The variation in weight loss or regain after BS can be attributed to the modified eating behaviours and caloric intake, as well as the intolerable gastrointestinal symptoms 38,39. 
Body Image
Patients with obesity have a low perception of their body image compared to non- obese population 40. Body image after BS was not well-defined in the recent literature reviewed. It was investigated using various scales, including Body Image Questionnaire (BIQ), Body Areas Satisfaction scale (BAS), as well as a 7-point Likert scale interpreting the patients’ satisfaction with different parts of the body after surgery 28,41.
A prospective cohort study at Heidelberg University Hospital reported a significant improvement in the body image scale of BIQ at 6 to 24 months after surgery compared to pre-surgery (p<0.001) 28. This was in agreement with several studies that have shown improved body image scores within the first year after BS to an almost healthy non-obese population 42,43. Another multicenter prospective cross-sectional study in Germany assessed body image perception among 314 patients with (n=62) or without (n=252) body contouring surgery (BCS) after BS at 1- 15 years. Among those who did not undergo BCS, more than half of the patients were either strongly dissatisfied or dissatisfied with their abdomens (72.6%), thighs (55.9%) and breasts (53.1%), while those who underwent BCS reported better satisfaction with their appearance and different areas of the body 41. On the other hand, previous studies reported less satisfaction with the overall results of BCS 44,45. This may be attributed to post-BCS complications as skin irritation, bodily pain and challenges in personal hygiene and clothing 46. However, dissatisfaction of certain regions of the contoured body does not reflect dissatisfaction of BCS, as it has a positive impact on body image and appearance 47. Fortunately, all efforts taken to improve appearance did not vary among pre- and post-bariatric surgery; instead, physical fitness and overall health were improved 48. Moreover, a prospective study in Australia on 40 females has found that bariatric surgery has a positive long-term impact on body appearance and self-confidence 49. Although body fitness and appearance have enhanced after bariatric surgery, patients’ satisfaction declines over time. This can be justified by ageing, weight regain and relapse to a previous unhealthy lifestyle 50. Overall, BS is an effective treatment option for patients with severe obesity to improve their bodies’ appearance. However, further assessment of patients’ perception about their body image is required to invest other medical perspectives in enhancing the post-surgical outcomes.  
Comorbidities
The general perspective concerning bariatric surgery is that it resolves the comorbidities and improves patients’ outcomes. Overall, medical literature has shown variable resolution of the comorbidities (T2DM, HTN and dyslipidemia) after BS. Basically, remission or progression of diabetes after BS is mainly expressed by the Hemoglobin A1C (HbA1C) value. While blood pressure control is predicted by mmHg value and lipid profile is assessed by various parameters as Total cholesterol, TG, HDL and LDL. In addition, most of the studies presented the magnitude of remission or progression as a percentage of the total sample.  
A study in Brazil reported a complete resolution of T2DM, HTN and dyslipidemia in the first 18 months after RYGB compared to the baseline (91.0%, 68.0% and 95.0%; p<0.001) 27. These findings were parallel with a previous study (T2DM: 100.0%, Dyslipidemia: 100.0% and HTN: 77.0%) 51. Additionally, Saul et al. showed evidence of a significant improvement in HbA1C, TG and HDL with no significant improvement in LDL levels (p<0.01, p<0.01, p<0.05 and p=0.32; respectively) 32. Another study in the United States (US) revealed that the HbA1C was significantly improved in the first year of RYGB from 8.0% to almost 6.4% (p<0.01). These results were correlated to age as well as pre- and post-surgical weight 31. By which, younger age patients have better remission of diabetes than older patients (p= 0.02); this was supported by several studies 52,53. Likewise, massive weight loss at 1 year was a major predictor of diabetes remission. This was justified by previous studies, which presented a significant correlation between weight loss (%EWL) and increased insulin sensitivity that results in improved pancreatic cell function 54,55. Other factors may contribute to the short-term remission of diabetes, including modifiable (weight and diet) and non-modifiable factors (age and family history). 
On the other side, long-term remission of comorbidities has remained controversial among several studies. An RCT on 217 patients in Switzerland demonstrated a complete remission of T2DM and dyslipidemia among patients who underwent SG (61.5%, 42.6%) and RYGB (67.9%, 62.3%) without a significant difference between the two surgeries (p=0.99) at 5 years. Additionally, there was no significant difference in the amelioration of HbA1C between RYGB (5.9%) and SG surgeries (6.5%); (p=0.09). However, the ratio of total cholesterol to HDL and the LDL values were both significantly improved after 5 years favouring RYGB surgery (p=0.02 and p=0.008, respectively) 25. Contrary, Ramos-Leví et al. assessed the glucose variability over 5 years among both surgical types and concluded that SG has a better T2DM resolution than RYGB (p= 0.005) 56. However, it is suggested that data supporting better resolution of T2DM with RYGB are more relevant, but further studies are recommended to confirm this. 
Surprisingly, a prospective cohort of 1406 patients revealed that progression of comorbidities was possible in the long term. In the first year after reaching the nadir weight, the prevalence of patients who experienced disease progression was 9.9% T2DM, 25.8% hyperlipidemia and 46.2% HTN. Five years later, the progression became worse, reaching 35.5% T2DM, 68.4% hyperlipidemia and 71.5% HTN 26. This was justified by substantial post-surgical weight problems, which have a main detrimental impact on the progression of comorbidities.  
Physical & Psychological Health
Health-related quality of life (HRQoL) after bariatric surgery can be summarised in eight physical and psychological sub-domains. The impact of BS on these domains is controversial and can be evaluated using different tools. The Short Form- 36 Questionnaire (SF-36) was the most common tool utilised in the reviewed studies, which covers both physical and psychological HRQoL. The physical sub-domains include physical function, vitality, bodily pain and general health. While role physical, role emotional, sociality and mental health indicate the psychological domains 57. 
The current medical literature revealed a significant improvement in both physical and psychological health at 1- 2 years. According to Efthymiou et al., physical functioning was improved significantly at the first post-surgical year (p<0.001), while no significant improvement was observed in the mental health (p=0.355); although results were still better than before the surgery. The maximum improvement of both domains was reached at 6 months 30. Another study expanded the findings of Efthymiou et al. study, where bariatric surgery had a better impact on physical components score (PCS) of the SF-36 at 6 and 24 months (p<0.001) than mental components score (MCS), which recorded the highest scores at 6 months (p<0.001), then slightly reduced in the second year (p=0.103) 28. Likewise, two different studies in Sweden demonstrated that post-surgical physical activities were less difficult than before surgery (p<0.001); but mental health was improved to a certain degree through 2-year follow. up 38,58. This may be related to loss of control over eating during the first two years after surgery, which results in weight regain and subsequent poor mental health without affecting the physical outcomes 39. 
Few studies investigated the long-term impact of BS on physical and mental health. During the literature search, only one prospective cohort study in the US has found a clinically significant decline in physical outcomes among 20.2% and 27.7% in mental health at the first year after reaching the nadir weight (6th year after the surgery). Five years later (7- 10 years post-surgery), more patients suffered from poor physical and mental health outcomes (42.0% and 32.8%, respectively). This was significantly correlated with weight regain 26. In addition, this phenomenon was defined in other studies as “Honeymoon period”, where patients’ mental health improves just for a short-term and eventually declines 15,59. Therefore, further studies are needed to assess long-term physical and mental health assessment after BS. 
Among SG patients, greater improvement in physical and mental health was observed compared to RYGB during the first month only (p=0.018). Later on, no significant difference was observed at 6 and 12 months (p=0.23) as reported in previous studies 30,38.  This could be related to post-surgical complications as well as variation in weight loss and body image in the short-term. Therefore, a comprehensive evaluation of physical and mental health should be conducted among both types of surgeries for the long term. 

Complications
Upon retrieving the recent medical literature, two RCTs and one prospective study investigated the incidence of complications after BS. Bariatric surgery, whether SG or RYGB causes a fundamental alteration in the anatomy and physiology of the gastrointestinal tract (GIT). The severity of complications ranges from tolerable gastric symptoms to additional surgical intervention. A 2-year prospective study showed comparable incidences of gastrointestinal symptoms between both surgeries 38. By which, patients who underwent SG showed worse symptoms of diarrhoea (p= 0.0002), daytime defecation (p= 0.007) and anal stool leakage (p= 0.015) compared to RYGP patients at 2 years, extending the findings of previous studies 60,61. In addition, faecal incontinence could result from severe diarrhoea as reported by 50% patients at 2 years after SG in a randomised trial 62. Whereas RYGB patients reported more severe abdominal pain (p= 0.073) and significantly fewer symptoms of gastric reflux (GR) (p= 0.42) 38. Consistently, a recent RCT reported worsened GR symptoms among SG (31.8%) compared to only 6.3% of RYGP patients after 5 years 35. However, it was suggested that bariatric surgery alleviates GR through weight loss and intra-abdominal pressure reduction 63. 
Hospital readmission data showed a higher frequency of and severely complicated adverse events after BS. According to readmission data from an RCT in Switzerland, an early readmission was within the first 30 days post-surgery, presenting few cases of adverse events that required surgical re-intervention (0.9% (n=1) SG and 4.5% (n=5) RYGB) due to multiple reasons, including obstruction, infection or abscess. On the other side, longer-term showed higher rates of readmission and complications among both groups (SG: 14.9% and RYGB: 17.3%). Patients who underwent SG required additional surgical conversion to RYBG either due to insufficient weight loss or to aggravated GR. The most common reasons for reoperation after RYGB were severe dumping and internal hernia. Although higher incidence rates belonged to RYGB, no significant difference was observed in the short and long terms among both groups 35. Evidence had confirmed these findings; as SG had a potential of Barrett mucosa and RYGB showed high incidences of internal hernia 64,65.  Moreover, an RCT conducted in France had also addressed the most frequent adverse events among each group, where high incidence of anaemia, GR and gastric symptoms were more pronounced by SG patients, whereas RYGB patients mostly suffered from internal hernia or anastomotic bleeding. Contrary to the Switzerland RCT, the France study revealed that about half (47%) of RYGB cases were readmitted to the hospital compared to only 18% of SG cases, with a significant difference of p=0.002. Moreover, the length of stay in the hospital was longer among RYGB than SG (p=0.006) 34. Other evidence proposed a significant association between BMI and GR, internal hernia, as well as gastric symptoms 66. These findings suggest a longer follow-up with bariatric patients for addressing long-term complications, especially the gastrointestinal side effects.    
  Sexual life
Obesity has been linked to adverse reproductive outcomes among both genders. Recent literature has focused only on short-term sexual outcomes after BS. According to Legro et al., 29 women enrolled in the study showed a shorter follicular phase, 7.9- 8.9 days at 6- 24 months (p<0.001) compared to baseline. However, luteal phase and ovulation frequency were relatively unaffected by massive weight loss resulting from BS up to 2 years (p=0.08 and p=0.06; respectively), which may be attributed to the selection criteria of healthy obese women as well as unreliability of the menstrual history. Overall, menstrual cycle length decreased significantly at 6 months (p=0.04), then returned to normal at 12- 24 months (p=0.21) 67. On the contrary, previous studies reported that obesity contributes to longer menstrual cycles and shorter luteal phase due to lengthening of the follicular phase 68,69. While findings of another study showed that luteal phase duration was less variable, thereby, these findings suggest that pregnancy is possible among females considering undergoing BS 70. 
Females’ satisfaction with their sexual life after BS was the main focus of most of the studies in the literature. This was mainly measured by the Female Sexual Function Index (FSFI), which covers six different domains (sexual desire, excitement, lubrication, orgasm, satisfaction and pain) 71. A cohort study in France recruited 43 women with obesity who underwent BS as a treatment group and 36 women without obesity as a control group. The study revealed that the treatment group had poorer sexual life than the control group at baseline (p=0.0001). In addition, all components of FSFI ameliorated significantly at 3 and 6 months (p=0.02) after BS 72. Similarly, Efthymiou et al. prospective study on 10 women showed a significant improvement of the following FSFI domains: orgasm (p=0.01), lubrication (p=0.04), satisfaction (p<0.001) and arousal (p=0.02) over 1 year with a maximum level at the first 6 months. While desire and pain were the least significant domains (p=0.939 and p=0.218, respectively) 30. Sequentially, all SFSI components became better up to 2 years (p=0.02) 67. This improvement in sexual function was correlated to the altered females’ sex hormones after BS 73, while no actual impact of post-surgical weight loss on the sexual function was observed 74. 
On the other hand, a significant improvement was observed in males’ sex hormones (Testosterone, p=0.000), sperm number (p=0.002), as well as the semen volume (p=0.003) at 6 months among 23 men who underwent BS in Italy 75. The alterations in the males’ sex hormones and spermatogenesis were influenced by the massive weight loss a short period of time 76. However, few studies with different designs have addressed semen quality after BS, which remains controversial and unclear 77. This suggests further assessment of semen parameters and quality in future studies.    
Males’ sexual satisfaction was less focused on in the literature reviewed. The International Index of Erectile Function (IIEF) was a validated instrument for assessing five main domains: erectile function, orgasm, desire, contact and total satisfaction 78. A prospective study was conducted on 30 men in Greece found a significant amelioration in all aspects of IIEF over 1 year (p<0.001), except orgasm, which was maximised only up to 6 months (p=0.024). This was consistent with a previous study 79. The improvement in sexual function was strongly related to the degree of post-surgical weight loss 73,80. However, long-term evaluation of sexual satisfaction should be demonstrated for clearer judgment.
Eating Habits and Nutritional Status 
Bariatric surgery has a great impact on altering patients’ eating behaviour. Indeed, consumption of large amounts of food is defined as “Binge Eating Disorder (BED)” or loss of control over eating (LOC), which typically ends with vomiting (dumping disorder). Most patients who underwent BS do not eat large meals; however, BED may remain even after the surgery 39. A multicenter study in Norway and Sweden investigated the eating behaviour of patients who underwent SG or RYBG within 2-year follow-up using the Three-Factor Eating Questionnaire- R21 (TFEQ-R21), which focuses on three domains (uncontrolled, emotional and cognitive restraint eating) 81. At 2 years, their findings indicated a significantly similar decline in types of eating among both surgeries (p=0.40, p=0.092 and p=0.65, respectively) 38. This was supported by previous studies, which demonstrated an intrinsic change in the eating behaviour among patients who underwent BS 82,83. Another prospective study in the US supported these findings, by which the prevalence of LOC among patients before surgery was almost 60.0% then reduced immediately following the surgery (p<0.001). Sequentially, a significant increase in the LOC was detected at 6 and 24 months (31.0%, p=0.03 and 39.0%, p=0.02; respectively), which was a predictor of elevated eating disorders and depression 39. This extends the results of previous studies that post-surgical LOC has a negative influence on psychological health as well as weight reduction 84,85. Thereby, clinical attention should be adapted after BS to monitor the progression of LOC and manage any subsequent eating disorders. 
The literature has shown a significantly lower fat, carbohydrate and total caloric intake after 2 years of follow-up without a significant change between both types of surgeries 38. This was justified by stomach size reduction and food intolerance after bariatric surgery, which diminishes overall food consumption and accelerates gastric emptying. On the other hand, a significant decline in protein intake was found in RYGB, but remained stable among SG patients 38. This was explained by previous studies, as SG patients suffer from more protein-caloric malnutrition. Protein depletion is a major cause of delayed tissue healing and infections 86; thereby, it is recommended to provide SG them a minimum of 90 g of proteins while RYGB require only 60 g of proteins daily 87,88. Otherwise, SG patients may require readmission for parenteral nutrition 89. 
Long-term assessment of nutritional status was found in one prospective study, which described the micronutrient values after SG of 531 patients over 5 5-year follow. up 29. Hypoalbuminemia, which is a protein depletion indicator, was greatly prevalent in the first year, then decreased slightly over time (p=0.0043). The main justification was due to less food intake as a result of small stomach size and increased gastric emptying. Other studies were contradictory to these findings, showing low rates of hypoalbuminemia after SG 90,91. 
The prevalence of vitamin B12 deficiency was common among SG patients and continued to increase over time within 5 years (p<0.0001). Similarly, previous studies reported low vitamin B12 levels at 1-year follow-up 92,93. The underlying causes of this were due to reduced stomach capacity as well as decreased production of intrinsic factors after SG, which are necessary for vitamin B12 absorption. Contrary, other reports showed no change in vitamin B12 levels 91,94. Additionally, vitamin D has also been a concern in this study; as its levels were low before the surgery and significantly decreased a few years later (p<0.0001). This was also found in another study, where 90.0% of the patients suffered from vitamin D deficiency after BS 95. Multiple etiologies as insufficient sun exposure, less intake of a vitamin D-rich diet, can explain the low levels of vitamin D. 
On the other hand, deficiencies of other micronutrients such as ferritin, vitamin A, calcium and phosphate were almost inexistent in this study. There was a significantly negative correlation between peri-surgical weight and micronutrient levels over time (albumin (p<0.0001), vitamin B12 (p=0.0064) and vitamin D (p<0.0001)) 29. Ultimately, a combination of weight regain, unhealthy nutritional habits, relapse and non-adherence to supplements contributes to lower levels or even deficiencies of essential micronutrients. Therefore, further studies are recommended for the correction of nutritional deficiencies and providing optimal supplementation regimens among bariatric patients. 
Conclusion
Reported patients’ outcomes after BS or RYGB are widely heterogeneous; however, both types of surgery have consistent data with a significant improvement in patients’ QoL. Weight loss is the major outcome that influences the amelioration in all QoL domains in the short and long terms. The improvement after BS is maintained over the first few years, up to 5- 7 years. Articles compared between SG and RYGB have shown minimal significant difference. Further well- designed studies should be implemented to assess the significant differences between SG and RYGB over long- term follow- up. The development of new obesity- specific tools is required for better assessment of patients’ outcomes after BS. 
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