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ABSTRACT 

Introduction: Roux-en-Y gastric bypass demonstrates high efficacy in reversing vitamin D 

deficiency and improving the lipid profile in obese patients, thereby reducing cardiovascular 

risks. The high prevalence of dyslipidemia and cardiovascular risk associated with obesity 

constitute a serious public health problem, a scenario significantly exacerbated by vitamin D 

deficiency. Objective: To evaluate the correlation between serum vitamin D levels and the lipid 

profile in patients with obesity undergoing Roux-en-Y gastric bypass. Methods: A 

retrospective study in which data were collected at baseline (0) and at 6 and 12 months 

postoperatively during the periods 2018–2019 and 2021–2022. All patients underwent Roux-

en-Y gastric bypass. Patients were divided into Group 1 (pre-pandemic) and Group 2 (post-

pandemic). Preoperatively, participants were classified according to vitamin D status as 

sufficient, deficient, or insufficient. Data was organized in Excel 2010, with variables described 

using frequencies. Longitudinal variability was assessed using Generalized Estimating 

Equations (GEE), and Pearson's correlation was used, with a significance level of p<0.05. 

Results: The study evaluated 246 patients who underwent gastric bypass (100 in Group 1 and 

146 in Group 2). Preoperative vitamin D deficiency affected approximately 48% to 50% of the 

patients. At 6 and 12 months post-surgery, most patients showed improvement in vitamin D 

levels. Conclusion: Roux-en-Y gastric bypass is highly effective in reversing vitamin D 

deficiency and optimizing the lipid profile. Both conditions improve in parallel due to weight 

loss and overall metabolic improvement, reinforcing the importance of continuous monitoring. 

 

Keywords: Obesity; Bariatric Surgery; Metabolic Syndrome; Vitamin D; Lipid Metabolism 

Disorders; COVID-19. 
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INTRODUCTION 

Obesity is a serious public health challenge affecting more than 650 million adults 

worldwide1. In addition, it is the main risk factor for the development of type 2 diabetes mellitus 

(DM2) and contributes to the progression of cardiovascular disease (CVD) and certain types of 

cancer2. Although diet, physical exercise, medication, and behavioral therapy can help mitigate 

early weight gain, the development of severe and class 3 obesity (body mass index [BMI] ≥35 

kg/m2 and BMI >40 kg/m2, respectively)3 presents additional challenges that are difficult to 

overcome through these measures. Dyslipidemia is an independent risk factor for morbidity and 

mortality. This disorder also appears to be related to low vitamin D levels, which is why the 

beneficial effects of this vitamin have been suggested in literature as an ally in reducing 

comorbidities associated with obesity4. 

Metabolic bariatric surgery (MBS) has become a valuable resource in cases of severe 

obesity with unsuccessful clinical treatment, reducing mortality and improving clinical 

comorbidities, especially cardiometabolic diseases and cancer3. On the other hand, bariatric 

surgery is associated with a number of vitamin, mineral, and metabolic deficiencies in both the 

short and long term, and these occurrences are concerning not only in the preoperative period 

but also in the postoperative period4. 

Among these deficiencies, hypovitaminosis D is common in individuals with obesity 

and can be aggravated after bariatric surgery. Often, serum levels of 25-hydroxyvitamin D 

(25(OH)D) do not rise after surgery, even with supplementation. Thus, vitamin D insufficiency 

can place individuals with obesity at significant risk, potentially leading to osteoporosis, 

osteopenia, and fractures, as well as other diseases, and may affect up to 90% of individuals 

with obesity5. 

https://doi.org/10.7322/abcshs.2026036.3273
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Despite the importance of vitamin D, few studies6,7 have investigated the direct effect 

of serum concentrations of this vitamin on body weight reduction in obese individuals8 and 

vitamin D deficiency remains a common complication identified during preoperative 

evaluation. However, studies8,9 have demonstrated the effectiveness of MBS, which is an 

effective treatment for severe obesity. 

Recently, retrospective studies have sought to correlate the impact of these deficiencies 

with the success of metabolic procedures. Baad et al.10 demonstrated, through medical record 

analysis, that hypovitaminosis D remains critically prevalent following various surgical 

techniques, raising questions about the efficacy of standard supplementation protocols. 

Furthermore, the relationship between these vitamin levels and weight-loss success 

remains a subject of debate: while some long-term retrospective analyses—such as that by 

Pereira et al.11 suggest that chronic vitamin D deficiency does not appear to hinder gross weight 

loss or immediate glycemic improvement, there is a scarcity of robust data evaluating the direct 

impact of these fluctuations on the rate of remission for other metabolic comorbidities, such as 

dyslipidemia. 

To address this gap in the literature, the aim of this retrospective study is to evaluate the 

correlation between serum vitamin D levels and the lipid profile in patients with obesity 

undergoing Roux-en-Y gastric bypass. 

 

METHODS 

This retrospective, descriptive study with a quantitative approach was conducted at an 

Obesity and Digestive System Surgery Clinic located in central Rio Grande do Sul. Data were 

collected from the clinic’s database for the periods 2018–2019 and 2021–2022, during which 

https://doi.org/10.7322/abcshs.2026036.3273
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all patients included in the study underwent MBS. The sample consisted of adults of both sexes 

aged 18 years or older who underwent the procedure. 

Patients were divided into two groups based on the date of the surgical procedure, with 

March 1, 202012, considered the start of the SARS-CoV-2 pandemic. The pandemic period was 

excluded from the analysis.  Group 1 (Pre-pandemic): Patients who underwent surgery and 

completed follow-up prior to the pandemic period. Group 2 (Post-pandemic): Patients who 

underwent surgery and follow-up after the critical phase of the pandemic. Clinical assessments 

took place at three fixed time points: preoperatively (baseline/time 0), and at 6 and 12 months 

postoperatively. 

The study included patients of both sexes (male and female), aged 18 to 80 years, who 

underwent metabolic bariatric surgery using the Roux-en-Y gastric bypass technique between 

January 2018 and January 2019 (Group 1) and between January 2021 and January 2022 (Group 

2). Exclusion criteria included pregnant patients, individuals under 18 years of age, and patients 

with incomplete medical records. Participants were selected through an active search of the 

database at the Dr. Glauco Alvarez Bariatric and Digestive Surgery Clinic, constituting a 

convenience sample. Patient follow-up adhered to the service's standard routine, with data 

collection occurring at three specific time points: the preoperative period (baseline) and follow-

up visits at 6 and 12 months post-surgery. 

The following data were collected from patient medical records: (a) weight and height, 

for subsequent nutritional status classification using BMI according to WHO criteria13; (b) 

patient characteristics (age, sex and marital status); (c) comorbidities (systemic arterial 

hypertension, type 2 diabetes mellitus, dyslipidemia, hepatic steatosis, total cholesterol, high-

density lipoprotein cholesterol [HDL-c], low-density lipoprotein cholesterol [LDL-c], and 

triglycerides); and (d) vitamin D levels before and after metabolic bariatric surgery (at 6 and 12 

https://doi.org/10.7322/abcshs.2026036.3273
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months). Additionally, participants were categorized preoperatively based on serum vitamin D 

concentrations as having sufficient, deficient, or insufficient levels. Vitamin D was analyzed as 

25(OH)D, and serum values were compared against the normal reference cut-off points 

proposed by Holick14. Thus, serum vitamin D concentrations were classified as deficient (≤20 

ng/mL), insufficient (21–29 ng/mL), or sufficient (30–100 ng/mL). All data were collected 

during patient consultations, following the clinic's protocol, at the preoperative assessment 

(baseline) and at 6 and 12 months after bariatric metabolic surgery (BMS). The percentage of 

excess weight loss was calculated using the formula: (preoperative weight [kg] − current weight 

[kg]) / (preoperative weight [kg] − ideal weight corresponding to a BMI of 20.8 kg/m² for men 

and 22 kg/m² for women) × 100, according to Deitel and Shikora15. 

 

Statistical Analysis 

The data were entered into Microsoft Excel 2010® and, after verification, transferred to 

IBM SPSS® (Statistical Package for Social Sciences), version 20.0. Quantitative data were 

described using mean and standard deviation, and longitudinal variability was evaluated using 

Generalized Estimating Equation models GEE) and p interaction time*group was presented. 

When distributional assumptions were not met, data were expressed as median and interquartile 

range. Categorical data were described as counts and percentages. Longitudinal variability of 

vitamin D, BMI, and percentage of excess weight loss was assessed using generalized 

estimating equations. The correlation between vitamin D (25(OH)D) and lipid profile variables 

was evaluated using Pearson’s correlation coefficient. For all analyses, results were considered 

statistically significant at p<0.05. 

The study was conducted in accordance with established ethical principles and was 

approved by the Research Ethics Committee of the Pontifical Catholic University of Rio Grande 
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do Sul (PUCRS), in accordance with Resolution 466/12 of the National Health Council (CNS), 

under protocol number 4.843.016. Ethical aspects related to the legitimacy of information, 

privacy, and confidentiality were respected throughout the research process. The data obtained 

were used exclusively for the purposes of this study and not for any other purpose. 

 

RESULTS 

A total of 246 participants were included in the study, divided into two groups: Group 

1 (n=100) and Group 2 (n=146). 

Among the participants studied, 72.0% and 81.5% were female in the two groups 

evaluated. The mean age was 41.3±9.7 years in Group 1 and 38.6±10.2 years in Group 2, and 

most patients were married. The prevalence of preoperative comorbidities was high in both 

groups, particularly systemic arterial hypertension, dyslipidemia, and type 2 diabetes mellitus 

(Table 1). 

Regarding weight and BMI, there was no significant difference in the evolution of 

patients' weight and BMI between the 2018–2019 and 2021–2022 groups (P=0.700 and 

P=0.881, respectively), as described in Table 2. 

Preoperative vitamin D deficiency was identified in 48.4% of patients in Group 1 and 

50.1% in Group 2. After 6 months, vitamin D levels increased in 82.3% and 80.5% of patients 

in Groups 1 and 2, respectively. At 12 months, increases in vitamin D levels were observed in 

79.5% and 77.2% of participants, respectively. There was a significant difference in the rates 

of vitamin D deficiency and subsequent increase in vitamin D levels (p=0.044) (Table 3). 

A significant, inverse, and weak correlation was observed between vitamin D and HDL-

c in Group 1 preoperatively. In the same group and period, a weak inverse correlation was 

https://doi.org/10.7322/abcshs.2026036.3273
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observed between vitamin D and LDL-c. At 6 months, a weak inverse correlation was found 

between triglycerides and vitamin D in Group 2 (Table 4). 

Table 5 presents the comparison of mean HDL-c, LDL-c, total cholesterol, and 

triglyceride levels between Groups 1 and 2 preoperatively and at 6 and 12 months of follow-

up. Regarding the lipid profile, HDL-c (p<0.001), LDL-c (p=0.006), and triglyceride (p<0.001) 

showed similar behavior over time (6 and 12 months) in both groups. Total cholesterol also 

changed significantly during the study period (p=0.010). Regarding vitamin D, there was a 

significant difference in the rates of deficiency and increase over time (p=0.044). Significant 

differences in vitamin D levels were observed between the preoperative and 6-month 

assessments (p<0.001), as well as between the preoperative and 12-month assessments 

(p<0.001) in both groups. However, when vitamin D levels at 6 and 12 months were compared, 

similar behavior over time was observed between the groups (p=0.721). No association was 

found between sex and vitamin D levels preoperatively or at 6 and 12 months of follow-up. 

 

DISCUSSION 

The prevalence of severe obesity has increased exponentially in recent decades, 

affecting both sexes and all social and cultural groups. Studies have shown that up to 80% of 

patients undergoing bariatric surgery are women of reproductive age16. These findings are 

consistent with our results, in which 72.0% of patients in Group 1 and 81.5% in Group 2 were 

female. This higher proportion may be explained by the greater prevalence of severe obesity 

among women and by women’s greater concern with health and body image17. Previous 

studies17,18 have reported a median age of 38.9 years among patients undergoing bariatric 

surgery, which is similar to that observed in our study, where the mean age was 41.3±9.7 years 

in Group 1 and 38.6±10.2 years in Group 2, with most patients being married. 

https://doi.org/10.7322/abcshs.2026036.3273
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MBS is an effective procedure for the treatment of severe obesity, regardless of the 

presence of associated comorbidities19. According to Bays et al.20, approximately 60% of 

individuals with severe obesity have dyslipidemia and are candidates for surgical treatment. 

These findings are consistent with our study, in which the prevalence of preoperative 

comorbidities was high in both groups, with dyslipidemia present in 76.0% and 66.4% of 

patients, respectively. 

In addition, Roux-en-Y gastric bypass promotes greater weight loss through a 

combination of mechanisms, including gastric restriction, delayed gastric emptying, altered 

peptide release in the duodenum, and reduced fat absorption19. A retrospective study of patients 

undergoing MBS reported a weight loss of 22.7% within 6 months after surgery20. Similarly, in 

the present study, weight and BMI decreased at both assessment points (6 and 12 months) in 

both groups, demonstrating a consistent reduction in these anthropometric parameters 

throughout the follow-up period; however, this was not statistically significant (p=0.700 and 

p=0.881, respectively). These findings are in agreement with those reported by Ben-Porat et 

al.21 and Peligrini et al.22 over comparable follow-up periods. Weight loss tends to be more 

rapid during the first months after surgery and gradually attenuates over time. Even a reduction 

of 5% to 10% in body weight is sufficient to provide metabolic benefits and reduce 

cardiovascular risk factors23. 

However, vitamin D deficiency is commonly diagnosed during preoperative clinical 

evaluation for MBS in patients with severe obesity21,23. An inverse relationship between BMI 

and vitamin D levels has been reported and is thought to result from altered dietary habits, 

avoidance of sun exposure, reduced bioavailability of vitamin D due to its sequestration in 

adipose tissue and decreased hepatic 25-hydroxylase activity in obese patients with 

nonalcoholic fatty liver disease19. In the study by Pellegrini et al.22, vitamin D deficiency was 

https://doi.org/10.7322/abcshs.2026036.3273
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observed in 74.5% of patients. Similarly, in a prospective cross-sectional study conducted in 

Singapore23, 75.7% of patients presented with vitamin D deficiency and 20.7% with vitamin D 

insufficiency. In our study, patients with severe obesity presented preoperatively with vitamin 

D deficiency in 48.4% of cases in Group 1 and 50.1% in Group 2, while vitamin D insufficiency 

was observed in 33.1% and 30.6%, respectively. These patients also had elevated BMI values 

(44.0±10.3 kg/m2 in Group 1 and 42.8±6.2 kg/m2 in Group 2). These findings support the 

inverse relationship between BMI and vitamin D levels, with higher BMI values associated 

with lower vitamin D concentrations. It is worth highlighting preliminary evidence suggesting 

that vitamin D supplementation may be associated with a significant reduction in fat mass24. 

Although severe obesity is strongly associated with vitamin D deficiency, several other 

factors can influence vitamin D status, including geographic region, ethnicity, and sun 

exposure. MBS has also been associated with postoperative malnutrition resulting from poor 

adherence to dietary recommendations and prescribed supplementation22. Despite this, several 

reports have shown that MBS leads to a gradual improvement in vitamin D levels, as observed 

in this study25,26. 

Arias et al.27 reported that vitamin D deficiency rates decreased over time (6 and 12 

months) compared with preoperative values, findings that were also observed by Krzizek et 

al.28 and Araújo et al.29. Similarly, in our study, the prevalence of vitamin D deficiency 

decreased from 48.4% preoperatively to 4.0% in Group 1 and from 50.1% to 2.8% in Group 2. 

In parallel, vitamin D adequacy increased, reaching 82.3% in Group 1 and 80.5% in Group 2 at 

6 months after surgery, with a similar pattern maintained at 12 months (79.5% and 77.2%, 

respectively). The significant difference observed in vitamin D deficiency rates and the increase 

in vitamin D levels (p=0.044) can be explained by the clinic nutritionist's routine 

https://doi.org/10.7322/abcshs.2026036.3273
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recommendation for vitamin supplementation; this likely contributed to improved vitamin D 

status over time, consistent with previously published studies30,31. 

The prevalence of dyslipidemia among patients with severe obesity is highly variable, 

ranging from 19.0% to 82.9%21. In the present study, dyslipidemia was observed in 76.0% of 

patients in Group 1 and 66.4% of patients in Group 2. Ben-Port et al.21 reported resolution of 

dyslipidemia in 92.3% of cases 1 year after surgery, which is consistent with our findings. 

However, improvements in the lipid profile may be secondary to substantial dietary 

changes after surgery. In addition, weight reduction often enables patients to adopt a more 

active lifestyle, which may further contribute to these improvements25. Several studies have 

demonstrated an association between weight loss and improved lipid profile parameters in the 

medium and long term27,29. In the present study, lipid profile parameters changed significantly 

over time, with HDL-c (p<0.001), LDL-c (p=0.006), and triglycerides (p<0.001) showing 

similar behavior at 6 and 12 months in both groups. Total cholesterol also changed significantly 

during the study period (p=0.010). These findings suggest that weight loss is associated with a 

reduction in visceral fat and improvement in related metabolic abnormalities. 

In addition to bariatric surgery, other approaches may contribute to improvement of the 

lipid profile, including optimization of vitamin D status. Vitamin D deficiency is a common 

condition in the general population, affecting approximately 30% to 50% of individuals across 

all age groups. Patients undergoing bariatric surgery frequently present with hypovitaminosis 

D both before and after surgery. Several studies have reported a high prevalence of vitamin D 

deficiency among candidates for bariatric surgery32,33. In our study, 48.4% of patients in Group 

1 and 50.1% of patients in Group 2 presented preoperative 25(OH)D levels below 30 ng/mL. 

Similar findings have been reported by de Luis et al.34, Aridi et al.35 and Santos36, all of 

whom observed preoperative hypovitaminosis D. In our study, the reduction in hypovitaminosis 

https://doi.org/10.7322/abcshs.2026036.3273
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D prevalence and the increase in vitamin D levels during the postoperative period were 

statistically significant (p=0.044). Significant differences in vitamin D levels were observed 

between the preoperative assessment and 6 months after surgery (p<0.001), as well as between 

the preoperative assessment and 12 months after surgery (p<0.001) in both groups. However, 

when vitamin D levels at 6 and 12 months were compared, a similar pattern over time was 

observed between the two groups (p=0.721). 

One study indicated that in patients with obesity, there is a direct, although often weak, 

correlation between serum vitamin D and HDL levels37. This suggests that increases in vitamin 

D levels tend to be accompanied by modest increases in HDL. Another study reported that 

patients with lower 25(OH)D concentrations tend to have higher LDL levels, particularly in the 

preoperative period38. In the present study, a significant, inverse, and weak correlation was 

observed between vitamin D and HDL-c in Group 1 preoperatively. In the same group and 

period, a weak inverse correlation was observed between vitamin D and LDL-c. At 6 months, 

a weak inverse correlation was found between triglycerides and vitamin D in Group 2. This 

finding is consistent with observational studies that reported a similar inverse relationship 

between vitamin D and triglyceride levels in patients undergoing MBS 6 months after surgery38. 

No association was found between sex and vitamin D levels preoperatively or at 6 and 

12 months of follow-up. Goldner et al.39 evaluated vitamin D levels below 30 ng/mL and 

reported findings consistent with those of the present study, in which vitamin D levels increased 

at 6 and 12 months after surgery, with most patients achieving concentrations above the 

deficiency threshold. Similar results at 12 months after surgery were reported by Carlin et al.40. 

The study's main limitations include the lack of standardized supplementation dosages, 

attrition bias regarding long-term patient follow-up, variability among the surgical techniques 

studied, and the difficulty of isolating the effect of vitamin storage in adipose tissue; however, 

https://doi.org/10.7322/abcshs.2026036.3273
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a positive aspect is the long-term clinical impact regarding the patients' comprehensive 

metabolic improvement. Therefore, multidisciplinary follow-up—including nutritional 

assessments and monitoring for vitamin and mineral deficiencies—is essential, as demonstrated 

by the analyzed studies. Furthermore, research in this field is crucial to ensuring that post-

bariatric patients receive appropriate care and achieve better short- and long-term outcomes. 

 

Conclusion 

 The study shows that clinical interventions yielded significant and lasting improvements 

over a 12-month period. Outcomes included weight loss and a reduction in BMI, as well as the 

reversal of vitamin D deficiency, evidenced by a greater than 77% increase in blood levels. This 

improvement in vitamin D status coincided with an optimized lipid profile, resulting in positive 

and statistically significant changes in HDL-C, LDL-C, total cholesterol, and triglyceride 

levels. Thus, the intervention proved highly successful in weight management and metabolic 

improvement for patients with a significant history of pre-existing comorbidities. Bariatric 

surgery remains an essential intervention for severe obesity, offering substantial clinical 

benefits. However, routine monitoring of vitamin D levels and lipid profile parameters—both 

before and after surgery—is crucial to minimizing complications associated with vitamin D 

deficiency. 

 

REFERENCES 

1. World Health Organization (WHO). Obesity and overweight. Available from: 

https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight 

 

2. Keramat SA, Alam K, Rana RH, Chowdhury R, Farjana F, Hashmi R, et al. Obesity and 

the risk of developing chronic diseases in middle-aged and older adults: findings from an 

Australian longitudinal population survey, 2009-2017. PLoS One. 2021;16(11):e0260158. 

https://doi.org/10.1371/journal.pone.0260158 

 

https://doi.org/10.7322/abcshs.2026036.3273
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://doi.org/10.1371/journal.pone.0260158


Pedron et al. Correlation between serum vitamin D levels and lipid profile in patients with obesity 
undergoing metabolic bariatric surgery. ABCS Health Sci. [Epub ahead of print]; DOI: 
10.7322/abcshs.2026036.3273 

14 

https://doi.org/10.7322/abcshs.2026036.3273 
 

3. Gerchman F, Sande-Lee SV, Mancini MC, Natividade GR, Teixeira PP, Hoh A, et al. 

Diretriz Brasileira de Tratamento Farmacológico da Obesidade. São Paulo: ABESO, 2026. 

 

4. Nascimento IMC, Padilha BM, Araujo MLD, Silva PC, Noronha GA, Cabral PC, et al. 

Vitamin D levels and lipid profile in patients undergoing bariatric surgery. Arq Bras Cir Dig. 

2023;36:e1753. 

https://doi.org/10.1590/0102-672020230035e1753 

 

5. Wendler E, Malafaia O, Ariede BL, Ribas-Filho JM, Czeczko NG, Nassif PAN. Could the 

intestinal epithelial alterations promoted by Roux-en-Y gastric bypass explain the greater 

tendency for colonic diseases in bariatric patients? Arq Bras Cir Dig. 2021;33(4):e1570. 

https://doi.org/10.1590/0102-672020200004e1570 

 

6. Rune H, Joachim H, Mads JJ, Rasmus MS, Simon BK, Jensen, et al. A perda de peso induz 

mudanças no status de vitamina D em mulheres com Obesity But Not in Men: A Randomized 

Clinical Trial. J Clin Endocrinol Metab. 2025;110(8):e2215-24. 

https://doi.org/10.1210/clinem/dgae775 

 

7. Vranić L, Mikolašević I, Milić S. Vitamin D Deficiency: Consequence or Cause of 

Obesity? Medicina (Kaunas). 2019;28;55(9):e541. 

https://doi.org/10.3390/medicina55090541 

 

8. Wang L, Wang Q, Xiong Y, Shi W, Qi X. Obesity and Its Comorbidities: Current 

Treatment Options, Emerging Biological Mechanisms, Future Perspectives and Challenges. 

Diabetes Metab Syndr Obes. 2025;18:3427-45. 

https://doi.org/10.2147/DMSO.S540103 

 

9. Silva R, Maciel GA, Oliveira LIM, Maciel DPA, Vieira ICA, Silva TS. Cirurgia bariátrica: 

eficácia e impacto na saúde a longo prazo. Brazilian J Health Rev. 2024;7(2):e67799. 

https://doi.org/10.34119/bjhrv7n2-030 

 

10. Baad VMA, Holanda NCP, Alves JFN, Bandeira F, Santos ACO, Silva AAM, et al. 

Vitamin D Concentration Changes after Bariatric Surgery. J Obes. 2023;2023:4828052. 

https://doi.org/10.1155/2023/4828052 

 

11. Cruz SP, Cruz SP, Pereira S, Saboya C, Ramalho A. Vitamin D and the Metabolic 

Phenotype in Weight Loss After Bariatric Surgery: A Longitudinal Study. Obes Surg. 

2025;34(5):1561-8. 

https://doi.org/10.1007/s11695-07148-x-xbjhrv7n2-030 

 

12. Cucinotta D, Vanelli M. WHO Declares COVID-19 a Pandemic. Acta Biomed. 

2020;91(1):157-60. 

https://doi.org/10.23750/abm.v91i1.9397 

 

https://doi.org/10.7322/abcshs.2026036.3273
https://doi.org/10.1590/0102-672020230035e1753
https://doi.org/10.1590/0102-672020200004e1570
https://doi.org/10.1210/clinem/dgae775
https://doi.org/10.3390/medicina55090541
https://doi.org/10.2147/DMSO.S540103
https://doi.org/10.34119/bjhrv7n2-030
https://doi.org/10.1155/2023/4828052
https://doi.org/10.1007/s11695-07148-x-xbjhrv7n2-030
https://doi.org/10.23750/abm.v91i1.9397


Pedron et al. Correlation between serum vitamin D levels and lipid profile in patients with obesity 
undergoing metabolic bariatric surgery. ABCS Health Sci. [Epub ahead of print]; DOI: 
10.7322/abcshs.2026036.3273 

15 

https://doi.org/10.7322/abcshs.2026036.3273 
 

13. World Health Organization (WHO). Obesity: preventing and managing the global 

epidemic: report of a WHO consultation on obesity. Geneva: World Health Organization, 

1998. 

 

14. Holick MF. Vitamin D deficiency. N Engl J Med. 2007;357(3):266-81. 

https://doi.org/10.1056/NEJMra070553 

 

15. Deitel M, Shikora SA. The development of the surgical treatment of morbid obesity. J Am 

Coll Nutr. 2002;21(5):365-71. 

https://doi.org/10.1080/07315724.2002.10719237 

 

16. Sociedade Brasileira de Cardiologia. Diretrizes brasileiras de hipertensão arterial: 2020. 

Arq Bras Cardiol. 2020;116(3):516-658. 

 

17. Arterburn DE, Telem DA, Kushner RF, Courcoulas AP. Benefits and risks of bariatric 

surgery in adults. JAMA. 2020;324(9):879-87. 

https://doi.org/10.1001/jama.2020.12567 

 

18. Brode CS, Mitchell JE. Problematic eating behaviors and eating disorders associated with 

bariatric surgery. Psychiatr Clin North Am. 2019;42(2):287-97. 

https://doi.org/10.1016/j.psc.2019.01.014 

 

19. Alaradi H. Vitamin D levels in relation to bariatric surgery: a single center experience. Int 

Surg J. 2023;10(5):837-41. 

https://doi.org/10.18203/2349-2902.isj20231377 

 

20. Bays HE, Toth PP, Kris-Etherton PM, Abate N, Aronne LJ, Brown WV, et al. Obesity, 

adiposity, and dyslipidemia: a consensus statement from the National Lipid Association. J 

Clin Lipidol. 2013;7(4):304-83. 

https://doi.org/10.1016/j.jacl.2013.04.001 

 

21. Ben-Porat T, Weiss R, Sherf-Dagan S, Nabulsi N, Maayani A, Khalaileh A, et al. 

Nutritional deficiencies in patients with severe obesity before bariatric surgery: what should 

be the focus during the preoperative assessment? J Acad Nutr Diet. 2020;120(5):874-84. 

https://doi.org/10.1016/j.jand.2019.10.017 

 

22. Pellegrini M, Rahimi F, Boschetti S, Devecchi A, Francesco A, Mancino MV, et al. 

Preoperative micronutrient deficiencies in patients with severe obesity candidates for bariatric 

surgery. J Endocrinol Invest. 2021;44(7):1413-23. 

https://doi.org/10.1007/s40618-020-01439-7 

 

https://doi.org/10.7322/abcshs.2026036.3273
https://doi.org/10.1056/NEJMra070553
https://doi.org/10.1080/07315724.2002.10719237
https://doi.org/10.1001/jama.2020.12567
https://doi.org/10.1016/j.psc.2019.01.014
https://doi.org/10.18203/2349-2902.isj20231377
https://doi.org/10.1016/j.jacl.2013.04.001
https://doi.org/10.1016/j.jand.2019.10.017
https://doi.org/10.1007/s40618-020-01439-7


Pedron et al. Correlation between serum vitamin D levels and lipid profile in patients with obesity 
undergoing metabolic bariatric surgery. ABCS Health Sci. [Epub ahead of print]; DOI: 
10.7322/abcshs.2026036.3273 

16 

https://doi.org/10.7322/abcshs.2026036.3273 
 

23. Chakhtoura MT, Nakhoul NN, Shawwa K, Mantzoros C, Fuleihan GAH. 

Hypovitaminosis D in bariatric surgery: a systematic review of observational studies. 

Metabolism. 2016;65(4):574-85. 

https://doi.org/10.1016/j.metabol.2015.12.004 

 

24. Cefalo CMA, Conte M, Sorice GP, Moffa S, Sun VA, Cinti F, et al. Effect of vitamin D 

supplementation on obesity-induced insulin resistance: a double-blind, randomized, placebo-

controlled trial. Obesity (Silver Spring). 2018;26(4):651-7. 

https://doi.org/10.1002/oby.22132 

 

25. Santos EM. Efeito da cirurgia bariátrica sobre os níveis de vitamina D de pacientes 

obesos. [Master's Thesis]. [Recife]: Universidade Federal de Pernambuco, 2020. 

 

26. Bassatne A, Chakhtoura M, Saad R, Fuleihan GE. Vitamin D supplementation in obesity 

and during weight loss: A review of randomized controlled trials. Metabolism. 2019;92:193-

205. 

https://doi.org/10.1016/j.metabol.2018.12.010 

 

27. Arias PM, Domeniconi EA, García M, Esquivel CM, Lascano FM, Foscarini JM. 

Micronutrient deficiencies after Roux-en-Y gastric bypass: long-term results. Obes Surg. 

2020;30(1):169-73. 

https://doi.org/10.1007/s11695-019-04167-x 

 

28. Krzizek EC, Brix JM, Stöckl A, Parzer V, Ludvik B. Prevalence of micronutrient 

deficiency after bariatric surgery. Obes Facts. 2021;14(2):197-204. 

 https://doi.org/10.1159/000514847 

 

29. Araújo MM, Mendes MM, Lanham-New SA, Borges LPSL, Costa THM, Carvalho KMB, 

et al. Frequency of vitamin D deficiency and associated factors in long-term bariatric surgery 

patients: a cross-sectional study. Obes Surg. 2022;32(7):2386-96. 

https://doi.org/10.1007/s11695-022-06090-0 

 

30. Peterson LA, Zeng X, Caufield-Noll CP, Schweitzer MA, Magnuson TH, Steele KE. 

Vitamin D status and supplementation before and after bariatric surgery: a comprehensive 

literature review. Surg Obes Relat Dis. 2016;12(3):693-702. 

https://doi.org/10.1016/j.soard.2016.01.001 

 

31. Giustina A, Filippo L, Facciorusso A, Adler RA, Binkley N, Bollerslev J, et al. Vitamin D 

status and supplementation before and after Bariatric Surgery: Recommendations based on a 

systematic review and meta-analysis. Rev Endocr Metab Disord. 2024;25(2):447-8. 

https://doi.org/10.1007/s11154-023-09837-x 

 

https://doi.org/10.7322/abcshs.2026036.3273
https://doi.org/10.1016/j.metabol.2015.12.004
https://doi.org/10.1002/oby.22132
https://doi.org/10.1016/j.metabol.2018.12.010
https://doi.org/10.1007/s11695-019-04167-x
http://dx.doi.org/10.1159/000514847
https://doi.org/10.1007/s11695-022-06090-0
https://doi.org/10.1016/j.soard.2016.01.001
https://doi.org/10.1007/s11154-023-09837-x


Pedron et al. Correlation between serum vitamin D levels and lipid profile in patients with obesity 
undergoing metabolic bariatric surgery. ABCS Health Sci. [Epub ahead of print]; DOI: 
10.7322/abcshs.2026036.3273 

17 

https://doi.org/10.7322/abcshs.2026036.3273 
 

32. Compher CW, Badellino KO, Boullata JI. Vitamin D and the bariatric surgical patient: a 

review. Obes Surg. 2008;18(2):220-4. 

https://doi.org/10.1007/s11695-007-9289-6 

 

33. Moizé V, Andreu A, Flores L, Torres F, Ibarzabal A, Delgado S, et al. Long-term dietary 

intake and nutritional deficiencies following sleeve gastrectomy or Roux-en-Y gastric bypass 

in a Mediterranean population. J Acad Nutr Diet. 2013;113(3):400-10. 

https://doi.org/10.1016/j.jand.2012.11.013 

 

34. Luis DA, Pacheco D, Izaola O, Terroba MC, Cuellar L, Cabezas G. Micronutrient status 

in morbidly obese women before bariatric surgery. Surg Obes Relat Dis. 2013;9(2):323-7. 

https://doi.org/10.1016/j.soard.2011.09.015 

 

35. Aridi HD, Alami RS, Fouani T, Shamseddine G, Tamim H, Safadi B. Prevalence of 

vitamin D deficiency in adults presenting for bariatric surgery in Lebanon. Surg Obes Relat 

Dis. 2016;12(2):405-11. 

https://doi.org/10.1016/j.soard.2015.09.022 

 

36. Santos AL. Impacto do reganho de peso no perfil metabólico e nutricional de mulheres no 

pós-operatório tardio de cirurgia bariátrica [Doctoral thesis]. [Recife]: Universidade Federal 

de Pernambuco, 2021. 

 

37. Pathania M, Dhar M, Kumar A, Saha S, Malhotra R. Association of vitamin D status with 

metabolic syndrome and its individual risk factors: a cross-sectional study. Cureus. 

2023;15(4):e38344. 

https://doi.org/10.7759/cureus.38344 

 

38. Huang X, Yang Y, Jiang Y, Zhou Z, Zhang J. Association between vitamin D deficiency 

and lipid profiles in overweight and obese adults: a systematic review and meta-analysis. 

BMC Public Health. 2023;23(1):1653. 

https://doi.org/10.1186/s12889-023-16447-4 

 

39. Goldner WS, Stoner JA, Lyden E, Thompson J, Taylor K, Larson L, et al. Finding the 

optimal dose of vitamin D following Roux-en-Y gastric bypass: a prospective, randomized 

pilot clinical trial. Obes Surg. 2009;19(2):173-9. 

https://doi.org/10.1007/s11695-008-9680-y 

 

40. Carlin AM, Rao DS, Yager KM, Genaw JA, Parikh NJ, Szymanski W. Effect of gastric 

bypass surgery on vitamin D nutritional status. Surg Obes Relat Dis. 2006;2(6):638-42. 

https://doi.org/10.1016/j.soard.2006.09.003 

 

 

https://doi.org/10.7322/abcshs.2026036.3273
https://doi.org/10.1007/s11695-007-9289-6
https://doi.org/10.1016/j.jand.2012.11.013
https://doi.org/10.1016/j.soard.2011.09.015
https://doi.org/10.1016/j.soard.2015.09.022
https://doi.org/10.7759/cureus.38344
https://doi.org/10.1186/s12889-023-16447-4
https://doi.org/10.1007/s11695-008-9680-y
https://doi.org/10.1016/j.soard.2006.09.003


Pedron et al. Correlation between serum vitamin D levels and lipid profile in patients with obesity 
undergoing metabolic bariatric surgery. ABCS Health Sci. [Epub ahead of print]; DOI: 
10.7322/abcshs.2026036.3273 

18 

https://doi.org/10.7322/abcshs.2026036.3273 
 

Table 1: Demographic data and comorbidities of patients with obesity Bariatric Metabolic 

Surgey in (2018-2019 e 2021-2022). 

 

 

Characteristics 

2018-2019 

Group 1 (n=100) 

2021-2022 

Group 2 (n=146) 

 

p 

Age, mean±SD 

Sex, n (%) 

        Female 

        Male 

41.3±9.7 

 

72 (72.0) 

28 (28.0) 

42.3±9.2 

 

119 (81.5) 

27 (18.5) 

0.399 

0.109 

Marital Status, n (%)    0.513 

        Married 57 (57.0) 87 (59.6)  

        Divorced 4 (4.0) 8 (5.5)  

        Separated 1 (1.0) 1 (0.7)  

        Single 37 (37.0) 44 (30.1)  

        Widowed  1 (1.0) 6 (4.1)  

SAH, n(%) 50 (50.0) 68 (46.6) 0.690 

Dyslipidemia, n(%) 76 (76.0) 97 (66.4) 0.141 

NAFLD, n(%)   0.218 

       Baseline (0) 

       6 months (1) 

     12 months (2) 

22 (22.0) 

77 (77.0) 

1 (1.0) 

43 (29.5) 

103 (70.5) 

- 

 

T2DM, n(%) 

        Baseline (0) 

       6 months (1) 

     12 months (2) 

 

60 (60.0) 

39 (39.0) 

1 (1.0) 

 

84 (57.5) 

62 (42.5) 

- 

0.428 

SD: Standart Deviation; SAH (Systemic Arterial Hypertension); NAFLD (Non-Alcoholic Fatt Liver Disease); 

T2DM (Type 2 Diabetes Mellitus); Quantitative variables compared by Student’s t-test for independent samples 

and categorical variables by Chi-Square and Fisher’s exact test. 

 

 

https://doi.org/10.7322/abcshs.2026036.3273


Pedron et al. Correlation between serum vitamin D levels and lipid profile in patients with obesity 
undergoing metabolic bariatric surgery. ABCS Health Sci. [Epub ahead of print]; DOI: 
10.7322/abcshs.2026036.3273 

19 

https://doi.org/10.7322/abcshs.2026036.3273 
 

Table 2: Evolution of weight and BMI for patients with obesity undergoing Bariatric Metabolic 

Surgey (2018-2019 e 2021-2022). 

2018-2019 (n=100) 2021-2022 (n=146) 

Measures Pre 6m 12m Pre 6m 12m p* 

Weight (kg) 

mean±SD 

117.0±22.6 81.1±16.4 73.3±13.3 114.7±22.0 79.8±13.3 70.9±13.2 0,700 

BMI (kg/m2) 

mean±SD 

44.0±10.3 30.7±4.5 27.3±4.0 42.3±6.2 29.8±4.0 26.5±3.0 0,881 

SD: Standart Deviation; GEE; BMI: Body Mass Index; *p interaction time*group. 

 

 

Table 3: Estimate of low vitamin D levels in obese patients undergoing metabolic bariatric 

 (n=246) 

Vitamin D Pre % (CI95%) 6m % (CI95%) 12m % (CI95%) 

Deficient (%) 48.4 (42.0-54.8) 4.0 (2.0-7.3) 4.8 (2.5-8.3) 

Insufficient (%) 
33.1 (27.2-39.3) 

 
13.7 (9.7-18.6) 15.7 (11.4-20.9) 

Sufficient (%) 18.5 (13.9-24.0) 82.3 (73.9-86.8) 79.5 (73.9-84.3) 

95%CI: confidence interval for prevalence. BMS: Bariatric/Metabolic Surgery; BMI: Body Mass Index; 

Group 1: (2018-2019); Group 2: (2021-2022). 

 

Table 4: Correlation between Vitamin D and Lipid Profile of patients undergoing metabolic 

bariatric surgery in 2018-2019 and 2021-2022. 

 2018-2019 (n=100) 2021-2022 (n=146) 

Exams 

 
Pre 6m 12m Pre 6m 12m 

Cholesterol 
-0,02 

 

-0,06 

 

-0,06 

 

-0,11 

 

-0,02 

 

-0,04 

 
HDLc 

-0,27* 

 

-0,11 

 

-0,11 

 

-0,06 

 

-0,06 

 

-0,12 

 
LDLc 

-0,20* 

 

-0,06 

 

-0,06 

 

-0,15 

 

-0,12 

 

-0,02 

 
Triglycerides 

-0,07 

 

-0,05 

 

-0,04 

 

-0,02 

 

-0,22* 

 

-0,01 

 
Total cholesterol (mg/dL); HDLc (mg/dL); LDLc (mg/dL); Triglyceride (mg/dL); HDLc (High-Density 

Lopoprotein Cholesterol); LDLc (Low-Density Lopoprotein Cholesterol); Group 1: (2018-2019); Group 

2: 2021-2022); Presented data are Pearson´s correlation coeficients *p<0,05. 
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Table 5: Comparative analysis of the evolution of tests for patients undergoing metabolic bariatric surgery in 2018-2019 and 2021-2022. 

 

 
2018-2019 (n=100) 

 

 

 

2021-2022 (n=146)  

Exams Pre 6m 12m Pre 6m 12m p 

Vitamin D 23.2±10.4Aa 45.5±16.8B 40.5±16.1C 20.2±10.3Ab 45.6±15.6B 43.3±12.4B 0,044 

Cholesterol 193.2±35.8A 157.3±30.5B 154.7±32.1Ba 199.1±35.4A 153.5±27.1B 146.3±26.0bC 0,010 

HDLc 50.8±12.2A 52.0±10.8Aa 60.8±13.4Ba 52.6±16.3A 47.6±10,5Bb 54.9±12.9Ab <0,001 

LDLc 92,0±16,3Aa 79.0±12.3Ba 69.2±11.8Ca 112.5±27.6Bb 94.1±23.6Bb 82.4±17.0Cb 0,006 

Triglycerides 129(104-169)Aa 92(73-113)C 75(56-94)Ab 154(112-206)Ab 87(62-106)B 74(58-91)C <0,001 

 

Vitamin D (ng/ml); Total cholesterol (mg/dL); HDLc (mg/dL); LDLc (mg/dL); Triglyceride (mg/dL).SD: Standart Deviation; HDLc (High-Density 

Lopoprotein Cholesterol); LDLc (Low-Density Lopoprotein Cholesterol); Group 1: (2018-2019); Group 2: (2021-2022); Data with a normal distribution are 

presented as mean ± standard deviation, and those with an asymmetrical distribution are presented as median and interquartile range. Data are compared using 

Generalized Estimating Equations analysis. Superscripted uppercase letters represent statistically significant differences over time within the group, and 

superscripted lowercase letters represent statistically significant differences over time between groups. Differences over time within the group, and 

superscripted lowercase letters represent statistically significant differences over time between groups. *p interaction time*group.  

https://doi.org/10.7322/abcshs.2026036.3273

