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Metformin is the first choice for the treatment of type 2 diabetes in the world, but with the long
duration of therapy, it causes a decrease in the level of vitamin B12 in diabetic patients. Vitamin
B12 deficiency is associated with many clinical symptoms that significantly impact the health of
diabetic patients. This study aimed to know the effect of metformin on vitamin B12 in type 2
diabetes patients in the Wadi Etba region. This study was conducted during the period from 2023/3
to 2023/6. Data was collected using the questionnaire tool, using the descriptive analytical
approach. A total of 100 individuals aged 18 to 80 were surveyed (43% males, 57% females). The
study found that the most common dose of metformin was 500 mg, which was taken at a rate of
61%, the longest duration of use was 2-5 years at a rate of 34%, and the dose ranged between 500
and 2000 mg. The duration and dosage of metformin were associated with the emergence of
symptoms: numbness in the extremities occurred first at 73%, followed by depression at 60%,
retinopathy at 58%, and digestive disorders, changes in memory, neuropathy, and heart problems
at 44%, 52%, and 56%, respectively. The results show a significant link between the duration of
metformin use and numbness or tingling in extremities and a connection between dosage and
neuropathy or memory changes. Metformin may also cause vitamin B12 deficiency symptoms. It
is recommended that type 2 diabetes patients taking metformin monitor vitamin B12 levels and
consider supplements.
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Introduction most commonly prescribed oral antidiabetic medications due

Diabetes is a leading cause of death and illness worldwide [1, t0 its proven effectiveness, low risk of side effects, and
2], with Type 2 diabetes (T2DM) representing 90-95% of ~ compatibility with other antidiabetic drugs. It is estimated
cases. Key risk factors for T2DM include genetics, family ~ that over 150 million diabetics use Metformin regularly
history, age, obesity, a sedentary lifestyle, poor dietary habits, around the globe [4]. One notable benefit of this medication
and lack of physical activity [3]. Metformin is one of the
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is its potential for weight loss, making it a valuable option for
obese individuals with Type 2 diabetes [5].

Metformin is an effective medication for controlling blood
glucose levels and improving the body's response to insulin,
making it the preferred treatment for the majority of patients
with type 2 diabetes. However, research indicates that
patients taking metformin may develop vitamin B12
deficiency [6, 7]. Over the past 20 years, evidence has
increasingly shown that diabetic patients treated with
metformin are at higher risk for vitamin B12 deficiency [8,
9]. Several studies have linked vitamin B12 deficiency to
malabsorption of the vitamin among these patients [10]. It is
important to consider the potential complications of vitamin
B12 deficiency for diabetic patients when developing their
treatment plans [1, 11].

Vitamin B12 is primarily obtained from animal-based foods,
including red meat, poultry, shellfish, milk, eggs, and other
dairy products, as well as from foods that are fortified with
vitamin B12 [12]. While vitamin B12 is generally not present
in plant foods, fortified breakfast cereals serve as a readily
available source with high bioavailability [13]. Vitamin B12,
along with zinc, copper, and magnesium, plays a crucial role
in supporting the health of individuals with type 2 diabetes
[14, 15].

Deficiency in vitamin B12 can lead to a range of symptoms,
including hematological issues (such as megaloblastic anemia
and macrocytic anemia), neurological symptoms (like
demyelination and paresthesia), gastrointestinal problems
(including anorexia and glossitis), as well as psychological
symptoms. Patients with vitamin B12 deficiency may
experience depression, bipolar disorder, and panic disorder.
Additionally, adults may exhibit symptoms such as
psychosis, phobia, and dementia, often accompanied by
emotional or psychotic disturbances [16].

This study aims to investigate the effect of metformin on
vitamin B12 levels in patients with type 2 diabetes in the
Wadi Etba region of southern Libya.

Materials and methods

Study Methodology: A descriptive analytical approach was
employed in this study. This method focuses on accurately
describing a phenomenon or reality [17]. Study Tools: A
questionnaire consisting of 14 questions was developed and
distributed to diabetic patients who are undergoing metformin
treatment. Study Sample: The target sample comprised 100
diabetic patients, selected randomly from various areas of
Wadi Atba. The participants were visiting Al-Abidin
Laboratory and Tsawa Rural Hospital Laboratory. The
questionnaire was distributed during the period from March
2023, to June 2023.

Statistical analysis

The data were emptied and the results were analyzed using
the SPSS statistical program. Data are expressed as
frequencies (%) based on their distribution. Means are
presented as +SD. The Chi-square test for independence
was employed for analysis. All p-values were two-tailed,
with statistical significance defined as p < 0.05.

Results

Characteristics and features of the study population
Distribution of sample members by gender

The results showed that the majority of patients enrolled in
the study were females(57%), while the remaining (43%)
were males, as shown in Figure 1.

Distribution of sample members by age

The results showed that 63% of sample members were
between the ages of 31-60 years, 35% were between the

ages of 61-80 years, and minority of 2% were between the
ages of 18-30 years, as shown in Figure 2.
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Fig. 1: Distribution of study population according to gender.

o 30 63
%JD 60 35
P 1
@ 2
20 .
5 s ey
[a W 0 ¥ T T T
18-30 31-60 61-80
Age

Fig. 2: Distribution of study population according to age

Duration of use of metformin

The results show that the majority of patients use the drug
from 2 to 5 years, and their percentage is 34%, while the
lowest percentage was 18% for those who use it for one
year, as shown in Figure 3.
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Fig. 3: Distribution of patients according to the duration of use

Metformin dose taken

The results showed that 61% of the sample individuals were
taking a 500 mg dose, 23% were taking 850 mg dose, 16%
were taking 1000 mg dose, and none of the individuals were
taking 2000 mg of metformin, as shown in Figure 4.
Analysis of the responses of the study population
regarding the accompanying symptoms

Depending on the value of the relative weight, it can be said
that the most common symptom is “numbness or tingling in
the extremities (feet and hands)” with a relative weight of
73%, while the least common is “suffering from heart
disease” with a relative weight of 39%, (Table 1).
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Fig. 4: Distribution of patients according to the dose of metformin

Study hypothesis testing

The first null hypothesis states that metformin does not
significantly relate to its symptoms. The chi-square test
shows probability values greater than 5%, so we cannot say
there is a significant relationship between the drug and
symptoms at a 5% significance level. However, when we
lower the significance level to 10%, we find a significant
relationship between metformin use and the symptom of
numbness and tingling in the extremities (Table 2).

The second null hypothesis states that there is no
statistically significant relationship between the dose of
metformin and the accompanying symptoms. According to

Table 1: The arithmetic mean, standard deviation, relative weight and ranking of the search tool phrases

No Expression Statements Mean STD Relative Weight % Rank
1 Have you ever taken vitamin B12 1.810 +0.918 60.3 3
2 Do you regularly check your vitamin B12 levels 1.400 +0.667 46.7 7
3 Do you have problems with your retina 1.740 +0.906 58 4
4 Do you have problems with neuropathy 1.320 +0.680 56.7 8
5 Do you have problems with nausea, vomiting or diarrhea 1.700 +0.798 56.7 5
6 Do you have heart disease 1.17 +0.533 39 9
7 Do you have numbness or tingling in your extremities (feet and 2.190 +0.873 73 1
hands)
8 Do you have Depression or mood swings 1.810 +0.837 60.3 2
9 Do you suffer from memory changes 1.570 +0.756 52.3 6

the results of the chi-square test, there was not enough
evidence to reject this hypothesis, as the probability values
of the chi-square test statistic were greater than 5%.
Therefore, we cannot confirm the existence of a statistically
significant relationship between the dose of the drug and
the occurrence of symptoms at a significance level of 5%.
When the significance level is reduced to 10%, we observe
a statistically significant relationship between the drug dose
and the symptoms of “neuropathy” and “memory changes”
(Table 3).

Table 2: Relationship between drug use and symptoms

No Expression Statements Chi-square tes  P=value
1 Have you ever taken vitamin B12 9.81 0.133
2 :?e\(;e):;)u regularly check your vitamin B12 764 0266
3 Do you have problems with your retina 1.84 0.934
4 Do you have problems with neuropathy 5.15 0.525
5 Do you have problems with nausea,

vomiting or diarrhea 4.80 0.569
6 Do you have heart disease 6.11 0.569
7 Do you have numbness or tingling in your

extremities (feet and hands) 1242 0.053
8 Do you have Depression or mood swings 7.47 0.279
9 Do you suffer from memory changes 2.66 0.850

Table 3: Relationship between the drug dose and symptoms

No Expression Statements Chi-square test P=value

1  Have you ever taken vitamin B12 5.16 0.271

2 Do you regularly check your vitamin B12 0.680 0.954
levels

3 Do you have problems with your retina 461 0.330

4 Do you have problems with neuropathy 8.59 0.07

5 Do you have problems with nausea, 3.19 0.525
vomiting or diarrhea

6 Do you have heart disease 1.40 0.843

7 Do you have numbness or tingling in your 6.85 0.156
extremities (feet and hands)

8 Do you have Depression or mood swings 4.69 0.320

9 Do you suffer from memory changes 8.09 0.08

Discussion

This study assessed vitamin B12 deficiency in relation to
metformin dosage and treatment duration among type 2

diabetes patients. Our findings align with a study that noted a
higher prevalence of diabetes in females, likely due to their
greater susceptibility [18]. Additionally, their study found a
negative correlation between age and vitamin B12 levels,
often attributed to increased B12 supplementation among the
elderly [19]. The study found that metformin use varied from
one to over ten years, with the most common duration being
2-5 years (34%), as illustrated in Figure 3.

The most frequently prescribed dose among diabetic patients
was 500 mg (61%), as shown in Figure 4. Additionally,
previous study demonstrated a statistically significant vitamin
B12 deficiency in diabetic patients taking metformin,
highlighting an inverse relationship between the duration and
dose of metformin use and vitamin B12 levels [20].

Our study found statistical evidence linking the duration of
metformin use to paresthesia and extremity numbness (P =
0.053, see Table 2). It also indicated associations between
metformin dosage, neuropathy, and memory changes, with
P-values of 0.07 and 0.08, respectively (Table 3).
Additionally, research by recently study demonstrated a
correlation between the duration of diabetes, metformin
usage, dosage, and vitamin B12 deficiency, with a P-value
of 0.05. This suggests a relationship between metformin
usage, its dosage, and vitamin deficiency symptoms [21].
Conclusion and Recommendations

The study confirms a link between metformin use and the
onset of symptoms such as extremity numbness, depression,
retinopathy, digestive issues, memory changes, and
neuropathy related to vitamin B12 deficiency. It suggests
that, alongside maintaining normal blood sugar levels, type
2 diabetic patients on metformin should have their vitamin
B12 levels monitored and may need to take supplements.
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