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	 Obesity is a chronic disease causing physical and mental health, leading to the rise 
of bariatric surgery as a treatment method. However, this increases the risk of nutritional 
deficiencies, including vitamin B1. Evaluate the pre- and post-surgical prevalence of vitamin 
B1 deficiency in bariatric surgery patients. A literature search was performed using EBSCO, 
PubMed, PubMed Central, ScienceDirect, Scopus, and Web of Sciences databases from 2014 
to 2024. Three investigators independently selected publications and data were extracted into 
a matrix. A risk of bias assessment was performed using the CASP and Joanna Briggs Institute 
Checklist. Statistical analyses were conducted using R software. The review included 16 studies, 
of which 3,384 patients undergoing bariatric surgery were included and 2702 individuals with 
vitamin B1 deficiency. The prevalence of preoperative deficiency is 18%, and postoperative 
deficiency is 17% in 3 months, decreasing to 8% in 12 months.  The Roux-en-Y gastric bypass 
and sleeve gastrectomy showed postoperative prevalences of 12 and 4%, respectively. The 
most frequent comorbidities reported were DM-II, hypertension and dyslipidemias. Vitamin B1 
deficiency associated with bariatric surgeries showed considerable pre-operative prevalence 
values, which decreased in the postoperative period due to strategies such as supplementation, 
favoring reduced adverse events and complications.
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	 Obesity is a chronic condition defined 
by an excessive accumulation of body fat that 
adversely impacts both physical and mental 
health.1 According to the WHO, in 2022, one in 
eight people in the world was obese, representing 
a high economic demand for developed and 
developing countries, which is why different 
treatment methods emerged. Bariatric surgery 
has been the predominant method for weight 

reduction.2 Worldwide, more than 720,000 bariatric 
procedures were performed in 2018.3  Likewise, 
over 6,700 cases were reported in Asian countries 
such as Korea between 2019 and 2021.4 Sleeve 
gastrectomy (SG) and Roux-en-Y gastric bypass 
(RYGB) are the most often executed bariatric 
surgical methods globally. While generally 
beneficial, bariatric surgery may elevate the risk 
of nutritional deficits.5
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	 One of these trace elements is vitamin 
B1, also known as thiamine. It is one of the  B 
complex vitamins, classified as water-soluble. 
At the circulatory level, the enzyme thiamine 
diphosphokinase catalyzes the conversion 
of vitamin B1 into its active form, thiamine 
pyrophosphate (TPP), which facilitates many roles 
in metabolism, glycolysis, the Krebs cycle, and 
the pentose phosphate pathway, and is absorbed 
in the small intestine.6 Thiamine, or vitamin B1, 
deficiency arises when the recommended daily 
intake (RDI) is not met. Deficiency may also 
arise from inadequate intestinal absorption or 
elevated excretion rates.7 Due to the limited storage 
lifetime of vitamin B1 before its rapid elimination, 
maintaining optimal blood serum levels requires a 
steady and regular food intake. Specific individuals 
exhibit heightened vulnerability to vitamin 
B1 deficiency under various circumstances, 
particularly those after bariatric surgery.8,9

	 Vitamin B1 deficiency may manifest 
with either early or advanced symptoms. Initial 
symptoms predominantly originate from the 
neurological, cardiovascular, and gastrointestinal 
systems, encompassing weight loss, anorexia, 
disorientation, transient amnesia, malaise, muscular 
weakness, and cardiac manifestations.10,11 One of 
the most significant is beriberi, which can manifest 
as either wet or dry beriberi. Wet beriberi manifests 
as high-output heart failure characterized by edema, 
cardiomegaly, warm extremities, tachycardia, 
and respiratory distress. Dry beriberi primarily 
manifests as a neurological problem impacting 
the peripheral nervous system, characterized by 
peripheral neuropathy, malaise, muscular weakness, 
convulsions, or overactive tendon reflexes.12,13 
In cases of persistent or untreated vitamin B1 
deficiency, individuals may exhibit progressive 
symptoms, ultimately leading to the onset of 
Wernicke-Korsakoff syndrome.14 This condition 
manifests in two stages: Wernicke encephalopathy 
and Korsakoff psychosis. Wernicke encephalopathy 
is characterized by early onset and presents with 
polyneuropathy, ataxia, ophthalmoplegia, and 
gait abnormalities. If untreated, it may advance to 
Korsakoff psychosis, characterized by significant 
short-term amnesia, disorientation, confabulation, 
and hallucinations.15,16

	 This review aims to provide an update on 
the use of bariatric procedures in obese individuals 

and their link to developing vitamin B1 deficiency 
pre- and postoperatively.

Materials and Methods

Search strategies
	 The search for original scientific 
publications was carried out using the following 
databases: EBSCO, PubMed (MedLine), PubMed 
Central (PMC), ScienceDirect, Scopus, and 
Web of Sciences. To this end, restrictions were 
imposed regarding publication dates. EBSCO: 
Bariatric surgery AND vitamin B1 deficiency 
NOT Wernicke’s encephalopathy, publication date: 
20140101-20241231. PubMed: Bariatric surgery 
AND vitamin B1 deficiency, publication date: 
2014/01/01-2024/12/31. PubMed Central (PMC): 
Bariatric surgery AND vitamin B1 deficiency, 
publication date from 2014/01/01 to 2024/12/31. 
ScienceDirect: Bariatric surgery AND vitamin B1 
deficiency, article type: Research articles and years: 
2014-2024. Scopus: TITLE-ABS-KEY (Bariatric 
surgery AND vitamin B1 deficiency) AND 
(PUBYEAR, 2024) OR (LIMIT TO (PUBYEAR, 
2023) OR (LIMIT TO (PUBYEAR, 2022) OR 
(LIMIT TO (PUBYEAR, 2021) OR LIMIT-TO 
(PUBYEAR, 2020) OR LIMIT-TO (PUBYEAR, 
2019) OR LIMIT-TO (PUBYEAR, 2018) OR 
LIMIT-TO (PUBYEAR, 2017) OR LIMIT-TO 
(PUBYEAR, 2016) OR (LIMIT TO (PUBYEAR, 
2015) OR (LIMIT TO (PUBYEAR, 2014) AND 
(LIMIT-TO (DOCTYPE, &quot;ar&quot;)) AND 
(LIMIT-TO (LANGUAGE, &quot;English&quot;)) 
AND (LIMIT-TO (PUBSTAGE, “final”)). Web 
of Sciences: Bariatric surgery AND vitamin B1 
deficiency (All fields), refined by: publication date: 
2014-01-01 to 2024-12-31, document type: Article, 
Languages: English.
Eligibility criteria
	 The original articles included adult 
patients over 18 years old undergoing bariatric 
procedures and having vitamin B1 deficiency as 
a study population. Clinical articles from 2014 
to 2024, published in English, complete and 
available publications, were included. Pediatric 
or minor population studies excluded syndromes 
or pathologies linked to vitamin B1 deficiencies, 
experimental reports using animal models, 
unavailable publications, clinical case reports, case 
series, and brief communications.
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Selection of studies and data extraction
	 The studies were selected using the 
Rayyan platform, which implements the detection 
and elimination of duplicates. Subsequently, three 
authors reviewed the titles and abstracts in parallel 
to discard non-relevant reports. Subsequently, key 
aspects were identified, including type of study, 
study population, sex, type of bariatric procedure, 
vitamin B1 concentration, relevant results, and 
potential complications associated with vitamin 
B1 deficiency.
Evaluation of the included studies
	 The risk of bias was evaluated with the 
CASP Checklist for Cohort and Randomized 
Controlled Studies. The Joanna Briggs Institute 
(JBI) Checklist for Analytical Cross-Sectional 
Studies questionnaire was utilized instead. These 
were conducted using the specific study types and 
the criteria established for each test.
Statistical analysis
	 The analyses were conducted utilizing 
R software version 4.2.1 (R Core Team 2022, 
Austria, Vienna), employing the packages for the 
meta-analysis. The “metaprop” function was used 
to assess the prevalence of pre- and postoperative 
vitamin B1 deficiency, applying inverse variance 
with Fixed + Random methods. Data on vitamin 
B1 deficiency was collected at 3, 6, 12, 24, and 
e”36 months post-surgery. Forest plots were 
generated to illustrate the meta-analysis findings 
and the study heterogeneity. Additionally, the 
prevalence of vitamin B1 deficiency was evaluated 
by comparing different surgical procedures and 
varying postoperative follow-up durations.

Results

	 A total of 1,338 scientific publications 
were identified. 166 were eliminated due to 
duplication, and 1,147 were excluded by filtering 
the correspondence between titles and abstracts. 
Thirty-two potentially eligible articles were then 
obtained and subjected to full-text reading. Finally, 
16 publications were selected to validate the risk of 
bias, final inclusion, and meta-analysis.17–32 (Figure 
1).  
Risk of bias and certainty of evidence
	 The average quality of the included 
publications was 7.0 ± 0.71 for randomized 

controlled trials, 10.3 ± 0.78 for cohort studies, 
and 7.0 ± 0.0 for cross-sectional studies. Figure 2.
Characteristics of the studies
	 According to the reported publications, 
three types of studies are described: randomized 
controlled studies, cross-sectional studies 
(prospective and retrospective), and cross-
sectional studies. The 16 articles included show a 
total population size of 3,384 patients undergoing 
bariatric procedures; in this population, vitamin 
B1 levels were studied in 2,702 individuals. The 
characteristics of the studies are summarized in 
Table 1. 
	 Additionally, the patients were between 
18 and 80 years old, evaluating both sexes (male 
and female), more prevalent among women. 
Likewise, it was reported that the preoperative 
BMI was between 35 and 51.7 Kg/m2, and at 
the postoperative level, values   between 28.8 
and 40.2 Kg/m2 were recorded. Patients were 
considered from the preoperative and postoperative 
intervention period (3 to 48 months) and the types 
of bariatric surgeries, determining the cumulative 
prevalence and proportions of patients with vitamin 
B1 deficiency (Table 1 – Supplementary Material). 
In bariatric procedures, 12 studies were identified 
where the Sleeve gastrectomy (SG) technique 
was implemented, followed by five studies of 
Roux-en-Y gastric bypass (RYGB), two studies 
reported Gastric bypass (GB). In contrast, only 
1 study reports for Vertical sleeve gastrectomy 
(VSG), Laparoscopic sleeve gastrectomy (LSG), 
sleeve gastrectomy with jejunal bypass (SGJB) and 
sleeve gastrectomy with duodenal-jejunal bypass 
(SGDJB). 
	 On the other hand, among the most 
frequent comorbidities, it is reported that 11 studies 
show the presence of DM type II, 9 studies report 
hypertension, 7 indicate dyslipidemias, and 5 show 
sleep apneas. Additionally, rare comorbidities 
such as gastroesophageal reflux disease (GERD) 
and fatty liver disease were reported in 3 studies; 
obstructive sleep apnea syndrome (OSAS) in 
two studies, and osteoarthritis, hypothyroidism, 
inflammatory bowel syndrome (IBS), depression, 
anxiety, and bipolar disorder in a single publication. 
Finally, it was established that most study patients 
were supplemented with multivitamin complexes 
or vitamin B1 products.
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Fig. 1. Flowchart for the selection and identification of Vitamin B1 deficiency associated with bariatric surgery

Pre operative prevalence of Vitamin B1 
Deficiency 
	 Thirteen scientific publications were 
included, containing 2,702 individuals, with 267 
patients having vitamin B1 deficiency. Statistical 
analysis of the data established a pooled prevalence 
of 18% (95% CI: 4–31%, I2 = 98%, p <0.01) (See 
Figure 3).
Postoperative prevalence of vitamin B1 
deficiency
	 Three months after surgery, the vitamin 
B1 deficiency was 17% (95% CI: 11–24%, I2 = 
25%, p = 0.27) in 25 individuals out of 158 patients. 

This prevalence decreased to 6% (95% CI: 3–9%, 
I2 = 66%, p < 0.01) at 6 months, from 63 out of 
1282 patients with deficiency. According to data 
analyzed in 13 scientific publications, 8% (95% 
CI: 4–12%, I2 = 87%, p < 0.01) of individuals 
undergoing bariatric surgery showed vitamin B1 
deficiency at 1 year after the procedure (Figure 
4). After 2 years showed a cumulative prevalence 
of 2% (95% CI: 0–5%, I2 = 82%, p < 0.01); 
likewise, this behavior is observed at 48 months, 
where a cumulative prevalence of 1% is evident 
(95% CI: 0–2%, I2 = 0%, p = 0.58) (Figure 1S – 
Supplementary Material).
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Fig. 2. Assessment of study quality by applying CASP and JBI Checklist for studies included in the study

Prevalence of postoperative vitamin B1 
deficiency and types of bariatric procedures
	 Analysis of 8 studies in 1473 patients 
identified 57 cases of vitamin B1 deficiency at 
12 months after bariatric surgery (SG), with the 
random effects model showing a cumulative 
prevalence of 4% (95% CI: 1–6%, I2 = 76%, p 
< 0.01). Similarly, 6 studies established that 39 
patients had a deficiency in 477 patients undergoing 
RYGB (pooled prevalence: 12%; 95% CI: 0–25%; 
I2 = 89%; p < 0.01). While the GB procedure was 
reported in 2 studies, showing 18 deficient patients 
out of 192 individuals (pooled prevalence: 8%; 
95% CI: 1-15%; I2 = 69%; p = 0.07) (See Figure 
5).

	 On the other hand, comparisons were 
developed in the intervention times for the SG type 
of bariatric procedure, showed prevalences was 
higher in patients after 6 months of the procedure, 
reaching values   of 4% (95% CI: 2–7%, I2 = 65%, 
p = 0.01), and that when compared with 12 months, 
the prevalence rates were decreasing; and even at 
24 and 48 months, where pooled prevalences of 2% 
(95% CI: 0–5%, I2 = 82%, p < 0.01) and 1% (95% 
CI: 0–1%, I2 = 0%, p = 0.58) were established, 
respectively (See Figure 2S – Supplementary 
Material). Despite the imprecision in estimating 
due to the limited data available for assessment, 
we employed the Egger test to evaluate publication 
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Fig. 3. Vitamin B1 deficiency reported preoperatively

Fig. 4. Prevalence of vitamin B1 deficiency in postoperative bariatric surgery at 12 months

bias regarding the probability of vitamin B1 
deficiency in patients receiving RYGB compared 
to SG after one year. 

Discussion

	 Bariatric surgery demonstrates superior 
weight loss outcomes relative to non-surgical 
interventions. Consequently, it ameliorates obesity-

related comorbidities, including hypertension, type 
2 diabetes mellitus, non-alcoholic steatohepatitis, 
and obstructive sleep apnea. This intervention 
correlates with a 42% decrease in cardiovascular 
risk and a 30% reduction in mortality from 
alternative causes.33 Some authors have supported 
these arguments, showing reductions in body 
weight, BMI, and waist circumference in 5 years, 
as well as decreased triglyceride levels and insulin 
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requirements.34 Also, in the studies by Pfefferkorn 
et al.35 the percentage of loss of body mass index 
was higher in the younger population than in older 
patients (75.6% vs 69.0%), and there was a lower 
presence of comorbidities. Similarly, Hasan et al. 
36 identified that the mean BMI was 48.2 ± 9.25 
in the preoperative period and 30.2 ± 5.97 in the 
postoperative period, as   reported in the generally 
selected studies.
	 Despite several procedural kinds, 
including RYGB and SG, all show significant 
changes in weight loss as measured by BMI. 
However, Fatima et al.37 reported that RYGB has 
a higher percentage of remission of type 2 diabetes 
mellitus, improved quality of life, and reduced 

metabolic parameters in the postoperative period 
compared to patients undergoing VSG. Likewise, 
randomized studies with limited populations have 
ensured that despite the comparable results between 
SG and RYGB regarding weight reduction, 
resolution of type 2 diabetes, hyperlipidemia, and 
hypertension, the presence of complications is 
shown to be lower in SG compared to RYGB.38,39

	 Despite the benefits of this surgery 
being reported in multiple studies, micro- or 
macronutrient deficiencies and malnutrition are 
common after most of these procedures due to 
poor nutrient intake or absorption. One of the most 
important consequences is vitamin B1 deficiency. 
Vitamin B1 is an essential water-soluble vitamin 

Fig. 5. Prevalence of vitamin B1 deficiency associated with bariatric surgery type
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that the human body does not produce, so it must 
be supplied through dietary pathways. Vitamin B1 
is vital for energy metabolism and neuromuscular 
function. Its absorption varies by source, occurring 
through active transport at nutritional doses 
and passive diffusion at pharmacological doses. 
The hydrolysis of vitamin B1 by phosphatase is 
critical for its absorption in the small intestine, 
particularly in the duodenum and proximal 
jejunum. Phosphorylated thiamine is subsequently 
stored in the heart, kidneys, liver, and brain, with 
a limited half-life of 9 to 18 days.40 The deficiency 
may remain undetected, failing to identify or 
treat it promptly, potentially leading to beriberi, 
characterized by symptoms such as polyneuritis, 
cardiovascular issues, and Wernicke-Korsakoff 
neuropsychiatric syndrome.9

	 Numerous studies have reported elevated 
incidences of vitamin B1 deficiency in individuals 
who have undergone bariatric surgery, which 
is attributed to the structural modifications of 
the gastrointestinal tract that occur during these 
procedures. During sleeve gastrectomy, 70-85% of 
the stomach is removed, resulting in a decreased 
gastric reservoir size and a faster nutritional transit 
time, which can reduce nutrient absorption.41 In 
RYGB, a 30-milliliter pouch is formed from the 
proximal stomach, and the jejunum is bifurcated, 
with one segment connected to the newly formed 
pouch and the other linked to the duodenum 
to facilitate the entry of pancreatic and biliary 
secretions into the intestine.42 Therefore, a 
RYGB procedure would significantly impact the 
absorption of these vitamins since it excludes the 
duodenum and part of the proximal jejunum.43 It 
is also necessary to consider that postoperative 
gastrointestinal symptoms, such as vomiting and 
diarrhea, which can be directly associated with the 
type of bariatric surgery performed, can increase 
nutrient losses and similarly reduce vitamin 
B1 absorption. These symptoms are common 
in the immediate postoperative period and can 
be prolonged, contributing substantially to the 
depletion of vitamin B1 reserves.44

	 Bahardoust et al.9 indicated that 22% 
of bariatric procedures resulted in vitamin B1 
deficiency across the entire sample; furthermore, 
Roux-en-Y gastric bypass and sleeve gastrectomy 
exhibited prevalence rates of 25% and 14%, 
respectively. Unlike Chen (2024), where the 

prevalence of vitamin B1 deficiency was 2% and 
Nunes et al.43 who agree that there are no significant 
differences between the techniques. Furthermore, 
this study reported that after 3 months, 19% of 
participants developed a vitamin B1 deficiency. 
This prevalence decreased to 9% after 6 months, 
6% after the first year, and 3% two years after 
surgery.45

	 The European Federation of Neurological 
Societies recommends that, due to postoperative 
deficiencies, patients’ vitamin B1 levels be 
monitored for a minimum of 6 months and, 
if necessary, parenteral supplementation be 
administered, with standard treatment administered 
orally at 100 mg twice daily. Patients exhibiting 
symptoms of Wernicke’s encephalopathy or acute 
psychosis must be maintained under medical 
supervision in a hospital setting; they should 
be administered a minimum of 250 mg/day of 
vitamin B1 via intramuscular or intravenous route 
for 3-5 days. A deficit of vitamin B1 following 
bariatric surgery, when unresponsive to oral 
supplementation, is linked to increased bacterial 
proliferation in the small intestine. Antibiotic 
therapy is required to address this shortage 
in bariatric beriberi.46 The British Society for 
Metabolic and Obesity Surgery indicates a lack 
of adequate data to endorse the evaluation of an 
individual’s vitamin B1 levels before to surgery; 
nonetheless, a subset of individuals may exhibit 
low levels, with 7% demonstrating preoperative 
vitamin B1 deficiency. Moreover, if post-procedure 
the patient exhibits fast weight loss, inadequate 
nutrition, vomiting, alcohol misuse, edema, or 
neuropathic symptoms, it is advised to initiate 
therapy for vitamin B1 insufficiency without delay, 
regardless of pending blood results.47

Conclusion 

	 Bariatric surgery has been shown to 
positively affect the reduction of body mass 
index in a few months after the interventions, 
accompanied by a decrease in cardiovascular risk 
and morbidity and mortality, also in pathologies 
such as arterial hypertension, type 2 diabetes 
mellitus, and dyslipidemias. The studies included 
in the review have established that preoperative 
vitamin B1 deficiency may occur in 18% of cases. 
However, the prevalence of vitamin B1 deficiency 
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at 3 months postoperatively is 17%, even showing 
a deficiency of 8% after approximately 1 year. 
This decrease in postoperative prevalence values 
may be associated with comprehensive dietary 
control and vitamin supplementation plans. This 
event is directly related to short and medium-term 
complications with neurological symptoms, which 
worsen after bariatric surgery regardless of the type 
of bariatric procedure because the modalities of 
sleeve gastrectomy (SG) and Roux-en-Y gastric 
bypass (RYGB) also showed a higher prevalence 
of postoperative neurological symptoms after 
bariatric surgery (RYGB) showed a vitamin B1 
deficiency of 4-12%, respectively.
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