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ABSTRACT 
 

Objective  

To investigate the relationship between serum vitamin B12 

levels and weight among the adult population in KSA. 

Methods  

This research will employ a cross-sectional study design to 

investigate the association between serum vitamin B12 

concentration and obesity among adults in the Kingdom of 

Saudi Arabia (KSA). Cross-sectional studies are suitable for 

examining relationships between variables within a specific 

population at a single point in time. The target population 

for this study includes all adult residents of the KSA aged 18 

years and older. 

Results 

The study included 869 participants. The most frequent 

weight among them was 51-65 kg (n=255, 29.3Per Cent), 

followed by 66-75 kg (n=214, 24.6Per Cent). The most 

frequent height among study participants was 161-170 cm 

(n= 324, 37.3Per Cent) followed by 151-160 cm (n=266, 

30.6Per Cent). The most frequent Body Mass Index (BMI) 

value among study participants was Normal 18.5-24.9 

kg/m2 (n=344, 39.6Per Cent), followed by overweight 25-

29.9 kg/m2 (n=281, 32.3Per Cent).  Vitamin B12 varied 

among study participants, with most of them having a 

normal range (n=319, 36.7Per Cent) followed by a low range 

(n=117, 13.5Per Cent) and the least common high range (n= 

23, 2.6 Per Cent). On the other hand, among 410 

participants, 47.2Per Cent did not know their vitamin B12 

value. Wech may indicate a lack of knowledge about the 

topic. Figure 4 shows the vitamin B12 levels among study 

participants.  

Conclusion 

Study results showed that most of the study participants do 

not know their vitamin B12 level and need to increase 

awareness, followed by those who have a normal vitamin 

B12 level. The most common BMI was the normal level. 

There was a relationship between vitamin B12 levels and 

obesity. 
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Introduction     
Obesity is a significant global public health concern. In 2016, 

13Per Cent of adults worldwide were obese, while 39Per 

Cent are overweight
1
. According to the 2019 Kingdom of 

Saudi Arabia World Health Survey, obesity and overweight 

prevalence in Saudi Arabia reached 20Per Cent and 38Per 

Cent, respectively, with more females than males being 

obese (21Per Cent vs. 19Per Cent) 
2
. Increasing rates of 

overweight and obesity are a public health concern, 

particularly for women, as they have been linked to 

infertility
3
 and the incidence of chronic diseases in both 

mothers and their progeny
4
. Several other health issues, 

such as cancer, cardiovascular disease, and metabolic 

syndrome, are also associated with obesity. Obesity is 

considered to be a multifactorial disease, with sedentary 

lifestyle and disturbed macronutrient intake being among 

the most prominent contributors. 

Vitamin B12 is necessary for the one-carbon metabolic 

pathway. It participates in cellular energy production and 

epigenetic modulation, including DNA methylation, 

synthesis, and repair
5,6

. Vitamin B12 is concentrated in 

animal tissues; therefore, it is only found in foods derived 

from animals. Vitamin B12-rich items include liver, cattle, 

lamb, poultry, eggs, and dairy products 
7
. Vitamin B12 

deficiency is typically caused by inadequate consumption of 

animal diets or malabsorption 
8
. Several studies indicate 

that vitamin B12 deficiency is more prevalent in obese 

individuals, including obese infants and adolescents 
9
, obese 

women with polycystic ovary syndrome
10

 and obese 

expectant women 
11–13

. However, previous investigations on 

the relationship between serum vitamin B12 concentrations 

and adiposity have produced inconsistent results 
12–18

. 

While the relationship between macronutrients and 

gastrointestinal microbiota has received substantial 

attention [5-9], studies on the role of vitamins (e.g., vitamin 

B12) have received scant attention . Vitamin B12 deficiency 

(200 pmol/L) is prevalent globally, with a prevalence of 

10.6Per Cent in the United States and 6Per Cent in Saudi 

women of reproductive age (220 pmol/L). Vitamin B12 

deficiency has been linked to a variety of health issues, 

spanning from mild fatigue and megaloblastic anemia to 

severe neurological injury, as well as the development of 

metabolic diseases, especially obesity. According to 

previous research, vitamin B12 deficiency is linked to 

aberrant lipid profiles and adiposity. Insufficiency of vitamin 

B12 may be due to insufficient dietary intake and 

malabsorption , in addition to altered gut microbiota, since 

vitamin B12 functions as a metabolic cofactor for gut 

microbes and is exclusively synthesized by bacteria 
19-20

. This 

study aims to investigate the relationship between serum 

vitamin B12 levels and weight among adults population in 

KSA. 

Obesity is currently a worldwide epidemic that increases 

insulin resistance and the risk of developing metabolic 

disorders such as type 2 diabetes mellitus (T2D), 

hypertension, and cardiovascular diseases (CVDs) 
21

, 

thereby posing a serious threat to public health 
22

. It is 

estimated that 30Per Cent of the world's population is 

obese or overweight, contributing to 5Per Cent of global 

mortality. If current trends continue, the prevalence of 

obesity is projected to reach 50 percent of the global adult 

population by 2030 
23

. In addition, studies from the global 

starvation index indicate that approximately 2 billion people 

worldwide suffer from micronutrient deficiencies. The 

World Health Organization (WHO) is particularly concerned 

about the levels of vitamin B12 (B12) and folate (B9) in 

populations due to the increasing prevalence of their 

deficiencies
24

. Epidemiological studies have also clearly 

shown the association of these nutritional metabolites and 

manifestations of metabolic risk 
25-28

. 

Dyslipidemia is a major risk factor for atherosclerosis and 

cardiovascular disease. In diverse populations, studies have 

also demonstrated an association between insufficient B12 

levels and obesity, hypertension, T2D, and metabolic 

syndrome (MetS). Low B12 may also be associated with an 

unfavorable lipid profile and cardiovascular diseases 
29

. Low 

B12 levels may increase lipid accumulation in adipocytes 

and cause dyslipidemia in rodents, according to preclinical 

studies
30

, suggesting a causal relationship between low B12 

and dyslipidemia. 

Obesity is primarily caused by excessive macronutrient 

ingestion and/or decreased energy expenditure, which in 

turn causes a disruption in lipid and glucose homeostasis. 

However, the role of micronutrient deficiencies, such as 

B12, in the pathogenesis of obesity and dyslipidemia has not 

been thoroughly investigated. The purpose of this review is 

to summarize current knowledge and the most recent 

evidence regarding the effect of deficient B12 on lipid 

metabolism, focusing on clinical studies and epidemiological 

observations from expectant women, adolescents, and 
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adults. In addition, it will summarize the preclinical evidence 

from cell lines and animal models, as well as the potential 

molecular and epigenetic mechanisms involved 
31-40

. 

 

Methods 
Study design  

This research will employ a cross-sectional study design to 

investigate the association between serum vitamin B12 

concentration and obesity among adults in the Kingdom of 

Saudi Arabia (KSA). Cross-sectional studies are suitable for 

examining relationships between variables within a specific 

population at a single point in time. 

Study approach 

The study will be conducted in multiple urban and rural 

areas across different regions of the KSA to ensure a diverse 

representation of the adult population. Data collection will 

take place in healthcare facilities, community centers, and 

through home visits, as necessary. 

Study population  

The target population for this study includes all adult 

residents of the KSA aged 18 years and older. 

Study sample  

A multistage stratified sampling approach will be used to 

select a representative sample of the population. In the first 

stage, regions within the KSA will be stratified, and a 

random sample of regions will be chosen. In the second 

stage, within each selected region, clusters of 

neighborhoods or communities will be identified, and a 

random sample of clusters will be chosen. Finally, within 

each selected cluster, eligible participants will be randomly 

selected. 

Eligibility Criteria 

• Adults aged 18 years and older residing in the selected 

regions of the KSA. 

• Individuals willing to participate and provide informed 

consent. 

Exclusion criteria will include individuals with known 

medical conditions affecting vitamin B12 metabolism and 

those who are unable to provide reliable information. 

Study tool 

A structured questionnaire will be developed to collect 

information on demographic characteristics, dietary habits, 

physical activity, medical history, and other relevant 

variables. 

Data collection  

Data will be collected through face-to-face interviews, 

anthropometric measurements, and blood sample 

collection. 

Data analysis 

Descriptive statistics will be used to summarize the 

demographic and clinical characteristics of the study 

population. The association between serum vitamin B12 

concentration and obesity will be assessed using 

appropriate statistical methods using SPSS software, such as 

chi-square tests, t-tests, or regression analysis, depending 

on the nature of the data. Subgroup analyses and 

adjustments for potential confounding variables will be 

performed as necessary. 

Ethical considerations 

The study will obtain ethical approval from the Institutional 

Review Board (IRB) or Ethics Committee of the research 

institution. Informed consent will be obtained from all study 

participants. Confidentiality and privacy of participants will 

be strictly maintained throughout the study. 

 

Results 
The study included 869 participants. The most frequent 

weight among them was 51-65 kg (n= 255, 29.3Per Cent), 

followed by 66 -75 kg (n= 214, 24.6Per Cent). Figure 1 shows 

the weight distribution among study participants. The most 

frequent height among study participants was 161-170 cm 

(n= 324, 37.3Per Cent), followed by 151-160 cm (n= 266, 

30.6Per Cent). Figure 2 shows the height distribution among 

study participants. The most frequent body mass index 

(BMI) value among study participants was Normal 18.5-24.9 

kg/m2 (n= 344, 39.6Per Cent), followed by overweight 25-

29.9 kg/m2 (n= 281, 32.3Per Cent). Figure 3 shows the 

distribution of BMI among study participants. 

Vitamin B12 varied among study participants, with most of 

them having a normal range (n= 319, 36.7Per Cent) followed 

by a low range (n= 117, 13.5Per Cent) and the least 

common high range (n= 23, 2.6Per Cent). On the other 

hand, among 410 participants, 47.2Per Cent did not know 

their vitamin B12 value. Wech may indicate a lack of 

knowledge about the topic. Figure 4 shows the vitamin B12 

levels among study participants. 

Participants were asked to assess their physical activity 

level, Smoke, Chronic disease, and take long-term 

medications. Their responses and results are presented in 

Table 1. 

Participants were asked about their gender. The most 

frequent was male (n=442, 50.9Per Cent) followed by 
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female (n= 427, 49.1Per Cent). Table 2 shows the 

frequencies of gender and percentage. Figure 5 shows 

participants’ gender. 

 

Discussion 
There is no international consensus regarding the minimum 

B12 level required to diagnose B12 deficiency in adults and 

pregnant women
41-50

. However, there is consensus that the 

upper limit should be between 650 and 850 pmol/L (higher 

threshold in pregnancy) and the lower limit should be 

between 120 and 220 pmol/L. Other parameters, including 

holo-TC, methyl malonic acid (MMA), and homocysteine 

(tHcy), are superior indicators of tissue level B12 deficiency, 

particularly when serum B12 levels are equivocal (150–220 

pmol/L). Using tandem mass spectrometry, the estimation 

of metabolites such as propionylcarnitine, MMA, and tHcy 

in newborn dried blood spot samples can facilitate the early 

diagnosis of infant B12 deficiency resulting from low 

maternal B12 levels in the expanded newborn screening 

[50]. Since elevated MMA and tHcy are associated with B12 

congenital disorders, these metabolites should also be 

considered in the differential diagnosis 
51

. Based on tHcy 

MMA levels, there are currently limited data on the 

prevalence of B12 deficiency worldwide
52

. Vegetarian 

populations, such as those in India, have a higher risk of 

developing B12 deficiency
53

. However, it is relatively 

common in other populations, spanning from 10 to 30 

percent. And is higher in populations of expectant women. 

A study in adult Wistar rats fed a B12-restricted diet 

(control0.010 mg/kg B12 vs. B12-restricted–0.006 mg/kg 

B12) during the maternal or postnatal period predicted an 

increase in visceral adiposity and altered the lipid 

metabolism in the progeny 
53-55

. Low plasma B12 (277 

pg/mL B12) due to a B12-restricted diet or a combination of 

B12- and B9-restricted diet (219 pg/mL B12) for three 

months in pre-pregnant Wistar rats resulted in increased 

body weight compared to the control (1164 pg/mL B12). 

rodents deficient in B12 had increased total body fat, while 

rodents deficient in B9 had increased visceral fat mass. 

Similarly, in female C57 BL/6 mice, a severe decrease in 

plasma B12 (138 pg/mL) but not a moderate decrease (208 

pg/mL) (compared to 406 pg/mL control B12) induced 

increased adiposity and an altered lipid profile in their 

progeny. 

In a recent cross-sectional study, an association between 

maternal body mass index (BMI) during early pregnancy and 

plasma B12 and/or B9 was observed in obese women 

compared to women with normal BMI 
56

. Sukumar, et al. 
57

 

reported that expectant women with insufficient B12 levels 

in the first trimester had a higher BMI than those with 

normal B12 levels. In India, reduced maternal B12 levels 

were associated with an increased likelihood that offspring 

would develop greater adiposity and insulin resistance 
58

. 

Similarly, the mean B12 concentration was substantially 

lower in obese children compared to healthy volunteers and 

was inversely related to the severity of obesity 
59

. In a 

recent systematic review of clinical data, although 

inconclusive, it was observed that obese individuals had 

lower B12 concentrations than overweight and normal-

weight individuals 
60

. 

 

Conclusion 
Study results showed that most of the study participants 

don’t have Down Syndrome according to the parent's 

answers. Half of the participants have a first-degree 

relationship between their parents. The most educational 

level for parents was the university. 
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Tables & Figures 
Table 1: Participants were asked to assess their physical activity level, Smoke, Chronic disease, and take long-term 

medications. 

 Yes No 

Do you smoke? 161 708 

18.5Per Cent 81.5Per Cent 

Do you do Physical activity? 565 304 

65.0Per Cent 35.0Per Cent 

Do you have a Chronic disease? 126 743 

14.5Per Cent 85.5Per Cent 

Do you take long-term medications? 116 753 

13.3Per Cent 86.7Per Cent 

Table 2: The frequencies of gender and percentage. 

Gender frequencies percentage 

Male 442 50.9Per Cent 

Female 427 49.1Per Cent 
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Figure 1: Weight distribution among study participants. 

 
Figure 2: Height distribution among study participants. 

 
Figure 3: BMI distribution among study participants. 

 
Figure 4: shows the vitamin B12 levels among study participants. 
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Figure 5: shows participants’ gender. 

 

ANNEXURE 1: Data Collection Tool 

1. What is your age? 

• 18-28 

• 29-39 

• 40-50 

• 51-61 

• 62 and above. 

2. What is your gender? 

• Male 

• Female 

3. What is your educational level? 

• Uneducated 

• The school 

• The university 

4. What is your occupation? 

• Student 

• Unemployed  

• Government sector employee 

• Private sector employee 

• Personal business 

• Retired 

5. What is your marital status? 

• Single 

• Married 

• Absolute/divorced 

• Widower/widow 

6. Do you smoke? 

• Yes  

• No  

7. Do you do Physical activity? 

• Yes  

• No  

8. Do you have a Chronic disease? 

• Yes  

• No  

9. Do you take long-term medications? 

• Yes  

• No  

10. What is your BMI value? 

• <18.5 

• 18.5-24.9 

• 25-29.9 

• 30-34.9 

• >35 

11. What is your Level of Vitamin B12 in the blood  

•  Natural 

• High 

• Low  

• I don't know 

 

APPENDIX 2: Participants responses to scale items 

variable Frequency Percent 

Age 

18 - 28 357 41.1Per Cent 

29 - 39 280 32.2Per Cent 

40 - 50 157 18.1Per Cent 
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51 - 61 62 7.1Per Cent 

62 and above 13 1.5Per Cent 

Gender 
Male 442 50.9Per Cent 

Female 427 49.1Per Cent 

Educational level 

uneducated 4 0.5Per Cent 

the school 134 15.4Per Cent 

the university 731 84.1Per Cent 

BMI 

 Underweight (> 18.5) 42 4.8Per Cent 

Normal (18.5 - 24.9) 344 39.6Per Cent 

Overweight (25 - 29.9) 281 32.3Per Cent 

Obese (30 - 34.9) 110 12.7Per Cent 

Extremely obese (35<) 92 10.6Per Cent 

occupation 

 student 197 22.7Per Cent 

  unemployed  133 15.3Per Cent 

  Government sector employee 332 38.2Per Cent 

   private sector employee 117 13.5Per Cent 

  personal business 38 4.4Per Cent 

  retired 52 6.0Per Cent 

Marital Status 

    Single 370 42.6Per Cent 

    Married 461 53.0Per Cent 

    divorced 26 3.0Per Cent 

    Widower/widow 12 1.4Per Cent 

Vitamin B12  

        Natural 319 36.7Per Cent 

    High 23 2.6Per Cent 

    Low  117 13.5Per Cent 

    I don't know  410 47.2Per Cent 

 

 

 

 

 

  Yes No 

Do you smoke? 161 708 

 
18.5Per Cent 81.5Per Cent 

Do you do Physical activity? 565 304 

 
65.0Per Cent 35.0Per Cent 

Do you have a Chronic disease? 126 743 

 
14.5Per Cent 85.5Per Cent 
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Do you take long-term medications? 116 753 

 
13.3Per Cent 86.7Per Cent 

Do you have a child with Down Syndrome? frequency Per Cent 

yes 110 16Per Cent 

no 576 84Per Cent 

 

Hight 

< 150 42 4.8Per Cent 

151 - 160 266 30.6Per Cent 

161 - 170 324 37.3Per Cent 

171 - 180 202 23.2Per Cent 

> 181 35 4.0Per Cent 

 

weight 

<50 74 8.5Per Cent 

51 - 65 255 29.3Per Cent 

66 - 75 214 24.6Per Cent 

76 - 85 152 17.5Per Cent 

86 - 95 84 9.7Per Cent 

> 96 90 10.4Per Cent 

 

Regression 

Variables Entered/Removed
a
 

Model Variables Entered Variables Removed Method 

1 BMI.range
b
 . Enter 

a. Dependent Variable: vitamin B12 levels 

b. All requested variables entered. 

 

Model Summary 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 0.077
a
 0.006 0.005 1.370 

a. Predictors: (Constant), BMI levels 

 

ANOVA
a
 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 9.766 1 9.766 5.205 0.023
b
 

Residual 1626.736 867 1.876   

Total 1636.502 868    

a. Dependent Variable: vitamin B12 levels 

b. Predictors: (Constant), BMI levels 
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Coefficients
a
 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 2.426 0.134  18.162 0.000 

BMI levels 0.100 0.044 0.077 2.281 0.023 

a. Dependent Variable: vitamin B12 levels 
P-value = 0.023 > 0.05. There is a relationship between vitamin B12 and BMI. 
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