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Abstract 

Objective: To analyze the prevalence of vitamin B12 deficiency and associated factors in 

elderly people treated at the Geriatrics clinic at the University of Extremo Sul Catarinense. 

Methodology: A cross-sectional study was carried out with analysis of secondary data from 

the medical records of elderly people treated at a geriatrics outpatient clinic during the 

year 2021. Those medical records that met the inclusion criteria of being treated in the year 

2021 and having serum values were included. of vitamin B12 documented. Data were 

organized and analyzed using SPSS version 22.0. Shapiro-Wilk (n < 50) and Kolmogorov-

Smirnov (n ≥ 50) tests were used for frequencies and Student's t-test, Pearson's chi-square 

and Fisher's exact tests for associations 

Results: A total of 126 medical records of the elderly were included, the population had a 

mean age of 75.21, with 78.6% being female. The prevalence of vitamin b12 deficiency was 

11.9% for serum values below 200 pg/ml and 55.6% for values below 350 pg/ml. 

Conclusion: In general, the prevalence of B12 hypovitaminosis at the two cutoff points 

evaluated, 200 pg/ml and 350 pg/ml, was 11.9% and 55.6%, respectively. That is, when 

evaluating a supposedly asymptomatic deficiency, however already harmful, the prevalence 

increased to more than half of the studied population, demonstrating a need for serum 

vitamin B12 dosage in the elderly, even if no characteristic symptoms are reported. 

Furthermore, it is concluded that variables such as age and the use of medication for 

psychiatric illnesses were significantly significant when cobalamin deficiency is associated 

with the cutoff point of 200pg/ml. The results presented in the study draw attention to the 

need for further research on subclinical disability, and for a differentiated approach to 

geriatric patients. 

Descriptors: Geriatrics; Hypovitaminosis; B12 vitamin. 
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Introduction 

Vitamin B12 deficiency can occur both due to the low intake of foods in which it is present, as well as 

due to the difficulty of absorption by the body. For the absorptive process, in addition to adequate food 

intake, the presence of intrinsic factor, produced by the stomach, and synthesis by bacteria in the colon 

with subsequent absorption in the terminal ileum is essential [1]. 

B12 deficiency in the elderly is mainly due to the process of geriatric frailty, defined as a decrease in the 

physiological capacity to maintain the body's homeostasis. Due to frailty, the elderly are favorable to 

adverse outcomes related to B12 malabsorption. This process is related to the gradual atrophy of the gastric 

mucosa, together with an autoimmune process, observed in Autoimmune Thyroiditis and Diabetes 

Mellitus I [2 – 7]. 

The use of medication for Diabetes Mellitus II, Metformin, has a marked significance in vitamin B12 

deficiency. Its use interferes with the absorption of B12 and in addition to interfering with the serum levels 

of this vitamin. The risk of B12 deficiency is directly related to the duration of drug treatment [8-14]. In 

this context, there is a malabsorption syndrome that reduces vitamin stores in the body [15]. 

In the elderly population, vitamin B12 deficiency is a serious public health problem, reflecting 

neurological and hematological consequences. The main alteration is neurological, with symmetrical 

paresthesias, mainly in the lower limbs. In terms of hematological alterations, megaloblastic anemia stands 

out1,[16]. A serum vitamin B12 value considered normal in the general population would be 200 pg/ml. 

However, the symptomatology linked to the lack of this micronutrient is already noticeable in a range of 

350 pg/ml in the geriatric population [17]. 

The importance of knowing the prevalence of vitamin B12 deficiency in the elderly is justified by the 

possibility of supplementing this micronutrient, either orally or parenterally. Furthermore, as a reversible 

cause, it can be treated in a timely manner with the purpose of improving the quality of life resulting from 

the prevention of complications that affect the geriatric population [18]. 

The research aimed to analyze the prevalence of vitamin B12 deficiency and associated factors in elderly 

people treated at the Geriatrics clinic of the University of Extremo Sul Catarinense in the year 2021. 

 

 

http://www.medicalandresearch.com/


 

 

                                                                                       Journal of MAR Oncology (Volume 5 Issue 2) 

Citation: João Gaspar Vieira de Medeiros, “Prevalence of B12 Vitamin Deficiency in Elderly Seen at the Geriatric Clinic of a 
University in South of Santa Catarina” MAR Oncology, Volume 5 Issue 2 

www.medicalandresearch.com (pg. 4) 

 

Methods 

Study design 

The present study was characterized by a descriptive cross-sectional observational study, with secondary 

data collection and a quantitative approach. The present study took place at the Integrated Geriatric Clinics 

of the University of Extremo Sul Catarinense, located in the city of Criciúma/SC. 

 

Population 

The medical records of patients attended by the Geriatrics clinic throughout the year 2021, who were over 

60 years of age, and a biochemical test for vitamin B12 were analyzed. Patients with inconclusive or 

illegible information were excluded. 

 

Sample 

The medical records of all patients characterized in the target population were included, considering the 

procedure as a census collection. Thus, 233 medical records were analyzed, of which 107 were discarded 

due to lack of data related to the research. 

 

Procedures and Logistics 

Data were collected by the authors of this work through access to the Geriatrics clinic's medical records 

from the integrated clinics of the Universidade do Extremo Sul Catarinense. The data used in the research 

were obtained from the consultations carried out throughout the year 2021. This research was authorized 

by the coordination of the integrated clinics of the University of Extremo Sul Catarinense and the Research 

Ethics Committee of the University of Extremo Sul Catarinense. Opinion number: 5.172.192, CAAE: 

54239121.7.0000.0119 . 

 

Statistical analysis 

The collected data were analyzed using the IBM Statistical Package for the Social Sciences (SPSS) version 

22.0 software. Quantitative variables were expressed as mean and standard deviation. Qualitative variables 

were expressed through frequency and percentage. Statistical tests were performed with a significance 
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level of α = 0.05 and, therefore, 95% confidence. Data distribution regarding normality was assessed by 

applying the Shapiro-Wilk (n < 50) and Kolmogorov-Smirnov (n ≥ 50) tests. The investigation of the 

variability of quantitative variables between categories of qualitative variables was investigated by 

applying the Levene test. Comparison of the mean of quantitative variables between categories of 

dichotomous qualitative variables was performed by applying Student's t test for independent samples. 

The investigation of the existence of an association between the qualitative variables was carried out 

through the application of Pearson's Chi-square and Fisher's Exact tests, followed by residual analysis 

when statistical significance was observed. 

 

Results 

After contacting the Clínica de Medicina to evaluate the medical records of the geriatric consultations 

carried out in the year 2021, 223 medical records were identified, of which 126 met the criteria to enter 

the research. Thus, 126 medical records were analyzed referring to the care of elderly patients, the average 

age of the elderly treated was 75.21 ± 7.25 years, 78.6% were female and 93.7% were white. Regarding 

the main complaint for consultation, 36.5% reported pain, 26.2% insomnia, 19% forgetfulness. The data 

referring to the information with the characteristics of the participants are presented in table 1. 

Among the information obtained from the patients' medical records regarding serum levels of vitamin 

B12, the average serum value of this vitamin was 431.91 pg/ml. For the analysis of the prevalence of 

vitamin B12 deficiency, patients were categorized between values below 200 pg/ml and below 350 pg/ml, 

with 11.9% of patients having serum B12 values below 200 pg/ml. ml, and when deficiency below 350 

was verified, the prevalence increased to 55.6% patients. Regarding the data obtained regarding the history 

of vitamin B12 deficiency, 39.7% of the patients already had a deficiency of this vitamin in a previous 

moment and 38.9% of the patients already underwent vitamin B12 supplementation previously. The data 

are shown in table 2. 

Other researched data from geriatric patients in the year 2021 were about the main comorbidities that 

affected this population and also all medications for continuous use by these elderly people. The survey 

results showed that 84.9% of them have Systemic Arterial Hypertension (SAH). In addition, 59.5% have 

dyslipidemia and 41.3% diabetes mellitus. Other comorbidities were cited by 77.8% of patients, among 

which hypothyroidism, osteoporosis and depression were the main ones. 
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Tabela 1. Características da população atendida na clínica de medicina, 

ambulatório de geriatria no ano de 2021 (n=126) 

 Média ± DP, n (%) 
IC - 95% 

 n = 126 

Idade (anos) 75,21 ± 7,25 73,94 – 76,49 
   
Sexo   

Masculino  27 (21,4) - 
Feminino 99 (78,6) - 

   
Queixa principal   

Dor 46 (36,5) - 
Insônia 33 (26,2)  
Esquecimento 24 (19,0) - 
Tontura ou quedas 24 (19,0) - 
Psiquiátrica 22 (17,5) - 
Cansaço ou fraqueza 18 (14,3) - 
Rotina 12 (9,5) - 
Gástrica 10 (7,9) - 
Parestesias 6 (4,8) - 

   
Religião   

Católica 99 (78,6) - 
Evangélica 20 (15,9) - 
Testemunha de Jeová 1 (0,8) - 
Nenhuma 6 (4,8) - 

   
Cor   

Branca 118 (93,7) - 
Negra 6 (4,8) - 
Não questionada 2 (1,6) - 

   
Faz acompanhamento nutricional   

Sim 15 (11,9) - 
Não 111 (88,1) - 

Fonte: Dados da pesquisa, 2022. 
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Tabela 2. Dados relacionados as quantidades séricas de vitamina B12 da 
população atendida na clínica de medicina, ambulatório de geriatria, no ano de 
2021 (n=126) 

 Média ± DP, n (%) 
IC (95%) 

 n = 126 

Valor sérico de vitamina B12 431,91 ± 336,10 372,65 – 491,17 
   
Valor sérico de vitamina B12 < 200   

Sim 15 (11,9) - 
Não 111 (88,1) - 

   
Valor sérico de vitamina B12 < 350   

Sim 70 (55,6) - 
Não 56 (44,4) - 

   
Tem histórico de deficiência   

Sim 50 (39,7) - 
Não 76 (60,3) - 

   
Fez suplementação anteriormente   

Sim 49 (38,9) - 
Não 77 (61,1) - 

Fonte: Dados da pesquisa, 2022. 

Tabela 3. Dados relacionados as comorbidades e medicações de uso contínuo 
da população atendida na clínica de medicina, ambulatório de geriatria, no ano 
de 2021 (n=126) 

 Média ± DP, n (%) 
IC (95%) 

 n = 126 

Comorbidades   
HAS 107 (84,9) - 
Dislipidemia 75 (59,5) - 
DM2 52 (41,3) - 
Outras 98 (77,8) - 

   
Medicações de uso contínuo   

Cardiovasculares 108 (85,7) - 
Psiquiátricos 77 (61,1) - 
Suplementos 51 (40,5) - 
Antidiabéticos 44 (34,9) - 
Ortopédicos 34 (27,0) - 
Gástricas 34 (27,0) - 
Tireoide 24 (19,0) - 
Neurológicos 19 (15,1) - 
Pulmonares 5 (4,0) - 

Fonte: Dados da pesquisa, 2022. 
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Tabela 4. Associação entre as variáveis obtidas e a deficiência de vitamina B12 
menor que 200 na população atendida na clínica de medicina, ambulatório de 
geriatria, no ano de 2021 (n=126) 

 Valor sérico de vitamina B12 < 200, 
Média ± DP, n (%) 

Valor - p 
 Sim Não 
 n = 15 n = 111 

Idade (anos) 78,67 ± 7,61 74,75 ± 7,10b 0,049†† 
    
Sexo    

Feminino 12 (80,0) 87 (78,4) 0,999† 
Masculino 3 (20,0) 24 (21,6)  

    
Motivo da consulta    

Dor 5 (33,3) 41 (36,9) 0,786‡ 
Insônia 2 (13,3) 31 (27,9) 0,350† 
Esquecimento 3 (20,0) 21 (18,9) 0,999† 
Tontura ou quedas 2 (13,3) 22 (19,8) 0,734† 
Psiquiátrica 3 (20,0) 19 (17,1) 0,725† 
Cansaço ou fraqueza 2 (13,3) 16 (14,4) 0,999† 
Rotina 2 (13,3) 10 (9,0) 0,635† 
Gástrica 1 (6,7) 9 (8,1) 0,999† 
Parestesias 0 (0,0) 6 (5,4) 0,356‡ 

    
Doenças    

Hipertensão arterial 
sistêmica  

12 (80,0) 95 (85,6) 0,699† 

Diabetes Mellitus 7 (46,7) 45 (40,5) 0,651‡ 
    
Uso de medicamentos    

Cardiovasculares 10 (66,7) 98 (88,3)b 0,041† 
Psiquiátricos 7 (46,7) 70 (63,1) 0,221‡ 
Suplementos 5 (33,3) 46 (41,4) 0,548‡ 
Antidiabéticos 6 (40,0) 38 (34,2) 0,660‡ 
Ortopédicos 2 (13,3) 32 (28,8) 0,352† 
Gástricas 2 (13,3) 32 (28,8) 0,352† 
Tireoide 4 (26,7) 20 (18,0) 0,483† 
Neurológicos 1 (6,7) 18 (16,2) 0,466† 
Pulmonares  0 (0,0) 5 (4,5) 0,999† 

†† Valor obtido após aplicação do teste t de Student; † Valor obtido após aplicação do teste Exato 
de Fisher; ‡Valor obtido após aplicação do teste Qui-quadrado de Pearson; bValor 
estatisticamente significativo após análise de resíduos;  
Fonte: Dados da pesquisa, 2022. 
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Tabela 5. Associação entre as variáveis obtidas e a deficiência de vitamina B12 

menor que 350 na população atendida na clínica de medicina, ambulatório de 

geriatria, no ano de 2021 (n=126) 

 Valor sérico de vitamina B12 < 350, 
Média ± DP, n (%) 

Valor - p 
 Sim Não 
 n = 70 n = 56 

Idade (anos) 75,14 ± 7,46 75,30 ± 7,04 0,902†† 
    
Sexo    

Feminino 55 (78,6) 44 (78,6) 0,999‡ 
Masculino 15 (21,4) 12 (21,4)  

    
Motivo da consulta    

Dor 24 (34,3) 22 (39,3) 0,562‡ 
Insônia 17 (24,3) 16 (28,6) 0,587‡ 
Esquecimento 14 (20,0) 10 (17,9) 0,761‡ 
Tontura ou quedas 11 (15,7) 13 (23,2) 0,287‡ 
Psiquiátrica 10 (14,3) 12 (21,4) 0,294‡ 
Cansaço ou fraqueza 11 (15,7) 7 (12,5) 0,608‡ 
Rotina 8 (11,4) 4 (7,1) 0,415‡ 
Gástrica 5 (7,1) 5 (8,9) 0,750† 
Parestesias 1 (1,4) 5 (8,9) 0,088† 

    
Doenças    

Hipertensão arterial 
sistêmica 

62 (88,6) 45 (80,4) 0,200‡ 

Diabetes Mellitus 29 (41,4) 23 (41,1) 0,968‡ 
    
Uso de medicamentos    

Cardiovasculares 60 (85,7) 48 (85,7) 0,999‡ 
Psiquiátricos 40 (57,1) 37 (66,1) 0,307‡ 
Suplementos 30 (42,9) 21 (37,5) 0,543‡ 
Antidiabéticos 24 (34,3) 20 (35,7) 0,867‡ 
Ortopédicos 22 (31,4) 12 (21,4) 0,209‡ 
Gástricas 20 (28,6) 14 (25,0) 0,654‡ 
Tireoide 14 (20,0) 10 (17,9) 0,761‡ 
Neurológicos 11 (15,7) 8 (14,3) 0,824‡ 
Pulmonares  3 (4,3) 2 (3,6) 0,999† 

†† Valor obtido após aplicação do teste t de Student; † Valor obtido após aplicação do teste Exato 
de Fisher; ‡Valor obtido após aplicação do teste Qui-quadrado de Pearson; b Valor 
estatisticamente significativo após análise de resíduos;  
Fonte: Dados da pesquisa, 2022. 
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Discussion 

The main objective of this study was to evaluate the prevalence of vitamin B12 hypovitaminosis in the 

elderly population treated at a geriatrics outpatient clinic. With the data obtained, it was possible to analyze 

the clinical profile of the patients treated, describing the complaints that led to the search for medical care, 

data with serum B12 test values, main comorbidities and medications for continuous use in the elderly 

population. 

Regarding age and sex, as expected, the average age is close to 75 years, and the predominance of the 

female population, who generally seeks medical care more than the male population. Regarding the main 

complaints that led the elderly to seek geriatric medical care, the results highlighted pain, insomnia and 

forgetfulness as the three main ones, with pain as the most important, reflecting common symptoms 

reported by these patients. in consultations, according to the literature [19]. 

The prevalence found in articles written about the subject ranged from 10% to 43%, depending on the 

diagnostic criteria. Using the threshold of 200 pg/ml, one of the parameters adopted in this study, 10% to 

15% of the elderly are classified as cobalamin deficient. In this study, the prevalence found was 11.9%, 

corroborating the other literature found [20]. 

Regarding vitamin B12 deficiency, two cutoff ranges were addressed to define vitamin depletion. First, 

taking into account laboratory data, which use a minimum cutoff point of 200 pg/ml, with clinically 

irrelevant variation between laboratories, and also a minimum cutoff point of 350 pg/ml, which reflects 

the so-called “subclinical” hypovitaminosis , where the patient still does not experience symptoms of B12 

depletion, but this deficiency already has important and insidious repercussions in the body [17]. 

It was also possible to verify that, among the comorbidities, as expected, Systemic Arterial Hypertension 

is the comorbidity most reported by patients. Among the drugs, following the same assumption, 

antihypertensive drugs are the most used by this population, surprisingly followed by psychiatric drugs, 

aimed at mental health. 

Tables 4 and 5 deal with associations with cross-data from the clinical profile of the patients and the 

deficiency or not of vitamin B12 with the minimum cutoff points evaluated at 200 and 350 pg/ml. First, 

when faced with the association between the variables and the cutoff point of 200 pg/ml, it was observed 

that age and the use of cardiovascular medications were the most significant associations, and with 

http://www.medicalandresearch.com/


 

 

                                                                                       Journal of MAR Oncology (Volume 5 Issue 2) 

Citation: João Gaspar Vieira de Medeiros, “Prevalence of B12 Vitamin Deficiency in Elderly Seen at the Geriatric Clinic of a 
University in South of Santa Catarina” MAR Oncology, Volume 5 Issue 2 

www.medicalandresearch.com (pg. 11) 

 

increasing age, we obtained higher prevalence of vitamin deficiency, and the use of cardiovascular drugs 

conferred a reduction in this prevalence. 

In the associations performed with a minimum cut-off point of 350 pg/ml, there were no crossings with 

values with high significance, however, the use of medication for the treatment of depression and anxiety 

disorders can be highlighted. Research points to the relationship between the lack of vitamin B12 and 

symptoms that mimic depression and anxiety symptoms, and the present study confirms the high 

prevalence of the use of these medications and the reduction of serum vitamin levels [21]. 

An association that was expected, but was not significantly consolidated in the study, was vitamin B12 

deficiency and the use of medications for neurological disorders. Studies establish that vitamin deficiency 

is more common among patients who have chronic neurological disorders, such as Alzheimer's, stroke 

sequelae, and Parkinson's disease. This can be explained by the reduction in methylation of lipids and 

neuronal proteins, such as myelin, caused by cobalamin depletion22. In the present study, it is understood 

that the association between vitamin B12 deficit, below 200 pg/ml and below 350 pg/ml, and the use of 

neurological medications obtained a p-value of 0.466 and 0.824, respectively. 

Regarding antidiabetic medications, mainly metformin, they are used by 34.9% of geriatric patients in the 

study. A systematic review was carried out in order to establish a relationship between the use of 

metformin and B12 deficiency, considering that the impact of this medication, in a dose-dependent 

manner, is already considered valid, in addition to the fact that the use of supplementation of this vitamin 

it could even help in the action of metformin in patients with type 2 diabetes mellitus. In this systematic 

review, it was observed that each increase in metformin dose of 1000 mg increased the risk of vitamin 

B12 deficiency (p<0.0001)23. In the present study, there were no significant findings in these patients 

regarding this association, but the prevalence of diabetes and polypharmacy in the geriatric population 

may have impacted in such a way as not to allow establishing a more evident relationship. It is necessary 

to emphasize the method of data collection, carried out by direct and retrospective search of the patients' 

physical records, in addition, the consultations during the year 2021 were evaluated, which still presented 

some limitations of patients in the first months of 2021 due to the effects of the Covid-19 pandemic in the 

region.  

Finally, it is understood that geriatric patients have a high prevalence of comorbidities, consequently, 

making use of a wide variety of medications. These data, together with the description of the profile of 

each patient, and the values of vitamin B12, it was possible to map the profile of the elderly attended at 
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the geriatrics clinic throughout the year 2021, explaining an updated profile, directing the management of 

these data in clinical practice by health professionals. 
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