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Abstract

Aim: In our study, we aimed to evaluate the frequency of anxiety in patients with type 2 diabetes and the effect of blood glucose regulation
and vitamin B12 levels on anxiety.

Methods: The study comprised 174 patients with Type 2 DM aged 18-65 years and 62 healthy controls. The study used a questionnaire form
consisting of the Sociodemographic Characteristics Form, Clinical Data Form, and Beck Anxiety Scale as a data collection tool. Mann Whitney
U test, t-test for independent variables, chi-square test, and Spearman correlation test were used to analyze the data. p<0.05 was accepted
as a statistical significance value.

Results: Two hundred thirty-six people participated in our study, 174 in the case group and 62 in the control group. The mean age of the
patient group was

53.7 + 9.0 years, and 51.1% were male. The study showed that HbA1c levels were regulated in 50.6% of diabetic patients, and vitB12 levels
were adequate in 59.2%. There was no statistically significant difference between the anxiety levels and scores of Type 2 diabetic patients
according to the regulation of HbAlc levels and vitB12 levels (p>0.05). The anxiety level and scores of diabetes patients were significantly
higher than the control group (p<0.005).

Conclusion: Anxiety is more common in patients with diabetes. Diabetes patients should be evaluated in terms of anxiety disorders that
may accompany them. In addition, studies aimed at understanding the causes of anxiety in diabetic patients can determine the areas of
intervention in this regard.
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Introduction

Diabetes mellitus (DM) is an important public health problem
with rapidly increasing prevalence worldwide. According to 2011
estimates by the International Diabetes Federation (IDF), the number
of individuals with diabetes is expected to increase from 366 million
to 552 million by 2030.[Available: https://www.diabetesatlas.org]
Diabetes is a chronic metabolic disease characterized by impaired
carbohydrate, fat, and protein metabolism due to insulin deficiency
or impaired effects of insulin.” The goal in diabetic patients should
be not only to control blood glucose levels but also to evaluate and
prevent other system effects with a multidisciplinary approach to
the management of the disease.

Recent studies have shown that the prevalence of psychiatric
disorders is higher in patients with diabetes compared to the
general population. Especially depression and anxiety are among
the common comorbidities among patients with diabetes.? There
is a complex two-way interaction process between diabetes
and psychiatric disorders. Hyperglycemia or hypoglycemia may
contribute to the development of depression and anxiety by
affecting the central nervous system, while existing psychiatric
conditions may adversely affect diabetes management by
complicating glycemic control.> Again, physical complications
caused by diabetes reduce the quality of life of patients, and this
situation predisposes to the development of mental disorders such
as depression and anxiety.*

It is known that hematological problems such as megaloblastic
anemia commonly develop in vitamin B12 deficiency.® In addition,
plasma homocysteine levels increase in vitamin B12 deficiency
due to deficiency of cobalamin, which is the active form.® Various
studies have reported that anxiety and depression develop by
various mechanisms (oxidative stress, mitochondrial dysfunction,
and especially dopaminergic neuron apoptosis).” It is known that
the frequency of vitamin B12 deficiency increases in patients
with DM. Studies are showing that metformin, which is widely
used especially in the treatment of diabetes, causes vitamin B12
deficiency by various mechanisms.®

In this context, it is of great importance to understand the
frequency of psychiatric disorders in patients with diabetes and
the causes of these disorders. This study aimed to examine the
frequency of anxiety, diabetes regulation status (HbAlc level),
and the relationship between vitamin B12 levels and anxiety in
individuals with diabetes.

Materials and Methods

The study is a prospective case-control study conducted in
Kiitahya Health Sciences University Evliya Celebi Training and
Research Hospital Internal Medicine Outpatient Clinics between
01.06.2020-31.10.2020.

Inclusion Criteria
Patients aged between 18-65 years and diagnosed with Type 2
DM

Exclusion Criteria
Major surgery within the last one year,

Those with a history of intensive care unit hospitalization,
Acute cardiac event, Stage 3-4 heart failure,

Presence of chronic inflammatory disease,

Being on antidepressant treatment,

Those who do not use metformin and have not had a vitamin B12
test in the last year,

Patients diagnosed with COVID-19 or with a history of moderate
to severe COVID-19.

Control Group
Patients between the ages of 18-65 years and without a diagnosis
of type 2 DM who applied to the outpatient clinic.

Research Protocol

Fasting plasma glucose, HbAlc, and Vitamin B12 values, which
were requested for routine control in Type 2 diabetes patients who
applied to the outpatient clinic, were recorded. No non-routine
investigations were ordered. Metformin is the first choice drug
used in Type 2 diabetes and is used by the majority of patients
with Type 2 diabetes. It is recommended in the Guideline of the
Turkish Society of Endocrinology and Metabolism to check vitamin
B12 in patients using metformin routinely. Patients were excluded
from the study if they were not using metformin and did not have
a vitamin B12 test performed in the last year.

The patient group was divided into two groups according to HbA1c
level (group 1: regulated <7%, group 2: non-regulated >7%), and
the groups were compared statistically. Vitamin B12 level below
200 pg/ml was recorded as low and above normal. The patient
group was divided into two groups (group 1: sufficient, group
2: insufficient) according to VitB12 level, and the groups were
compared statistically. The independent variables of the study
were vitamin B12 level and HbA1c level. The dependent variable
was the anxiety level determined by the Beck anxiety scale.

The study used a questionnaire form consisting of a
Sociodemographic Characteristics Form, Clinical Data Form, and
Beck Anxiety Scale as a data collection tool. Beck Anxiety Scale
(BAS): It is a self-assessment scale developed by Beck et al.
(1988) and used to determine the frequency of anxiety symptoms
experienced by individuals. It is a 21-item Likert-type scale. Its
validity and reliability in Turkey were performed by Ulusoy, Sahin,
and Erkmen (1998).° 0-7 points were evaluated as minimal anxiety,
8-15 points as mild anxiety, 16-25 points as moderate anxiety, and
26-63 points as severe anxiety.

Ethical Approval

This study was approved by the Ethics Committee of Kitahya
Health Sciences University (Date: 05.11.2020, Decision No:
2020/80-20).

Statistical Analyses

The data were recorded and analyzed using SPSS v24 software.
Descriptive data of the study were expressed as percentage, mean,
median, minimum, and maximum value 28. The suitability of the
variables for normal distribution was evaluated by Kolmogorov-
Smirnov test. The analyses used the Mann-Whitney U test,
t-test for independent variables, chi-square test, and Spearman
correlation test.

Reporting Guidelines
This study was reported in accordance with the STROBE guideline.

Results

The general characteristics of the patient and control groups
in the study are given in Table 1. A total of 236 people, 174 of
whom were diagnosed with type 2 diabetes mellitus in the case
group and 62 in the control group, were included in the study. In
the study, 51.1% (n=89) of the patient group and 54.8% of the
control group were male. No significant difference was found
between the groups according to gender distribution (p=0.618). At
least one additional chronic disease was present in 72.4% of the
case group and 45.2% of the control group. The rate of additional

Annals of Clinical and Analytical Medicine | 346



Frequency and related factors of anxiety in patients with diabetes

chronic diseases was significantly higher in patients with diabetes
compared to the control group (p<0.001). VitB12 level was found to
be sufficient in 59.2% (n:103) of the case group and 33.9% (n:21)
of the control group. VitB12 level was significantly higher in the
case group (p- 0.001). The participants’ mean age was statistically
significantly higher in the case group (p<0.001). VitB12 level was
statistically significantly higher in the control group (p=0.006).
The mean LDL cholesterol values of the diabetic patients were
122.6 + 36.7 and 124.0 + 25.8 in the control group. There was
no statistically significant difference between the mean LDL
cholesterol values of the groups (p=0.821). Triglyceride levels in
the case group were significantly higher than in the control group
(p=0.040). According to Beck Anxiety Scale scores, 23.0% (n=40)
had minimal anxiety, 35.6% (n=62) had mild anxiety, 25.3% (n=44)
had moderate anxiety, and 16.1% (n=28) had severe anxiety. In the
control group, 74.2% (n=46) had minimal, 19.4% (n=12) mild, 4.8%
(n=3) moderate, and 1.6% (n=1) severe anxiety.

According to Beck Anxiety Scale scores, anxiety levels were found

to be statistically significantly higher in the case group than in the
control group (p<0.001)

The mean Beck anxiety score was 14 in the case group and 3 in
the control group. Statistically, the anxiety score was significantly
higher in the patient group with type 2 DM compared to the control
group (p<0.001).

Table 2 shows the relationship between diabetes regulation and

Table 1. General Characteristics and Anxiety Score in the Groups

. Case Control P
Variable
group group value
Count n (%) 174 (73.7) 62 (26.3)
Age median (min-max) 56 (27-71) 40 (9-59) <0.001
Gender n (%)
Male 89 (51.1) 34 (54.8) 618
Female 85 (48.9) 28 (45.2) '
Comorbidity n (%)
Yes 126 (72.4) 28 (45.2
<0.001
No 48 (27.6) 34 (54.8
Vit B12 (pg/ml) n (%)
>200 103 (59.2) 21 (33.9) 001
<200 71 (40.8) 41 (66.1) '
Beck anxiety level n (%)
Minimal 40 (23.0) 46 (74.2)
Mild 62 (35.6) 12 (25.8)
<0.001
Modorate 44 (25.3) 3(4.8)
Severe 28 (16.1) 1(1.6)
Variable Median (min-max) 7
value
. . 174 1245
Triglyceride (mg/dL) (47.0-1330) (37.0-307.0) .04
122.6 124.0
LDL cholesterol (mg/dL) (859-159.3) (98.2-149.8) .821
Beck anxiety score 14 (0-51) 3(0-14) <0.001

the Beck anxiety scale score. In the study, no statistical difference
was found in terms of anxiety score in the groups separated
according to HbATc value and regulation status (p=0.908).

Table 3 shows the relationship between diabetes regulation and
anxiety levels determined according to the Beck anxiety scale.
Table 3: The relationship between HbATc and vitB12 levels and
Beck Anxiety Scale levels in patients with type 2 DM

The study found no statistical difference in the anxiety level in the
groups separated according to HbA1c value and regulation status
(p=0.416).

There was no significant difference between Beck Anxiety Scale
scores (p=0.657) and anxiety levels (p=0.926) according to whether
the vitamin B12 levels were sufficient or insufficient. Beck Anxiety
Scale scores according to vitamin B12 levels of the patients are
shown in Table 7, and Beck Anxiety Scale levels

Discussion

In our study, the frequency of anxiety in diabetic patients and the
relationship between anxiety and diabetes regulation and vitamin
B12 level were investigated, and a higher frequency of anxiety
was found in diabetic patients compared to a healthy control
group. However, no significant relationship was found between
anxiety, diabetes regulation, and vitamin B12 levels. It is known
that psychiatric disorders are more common in patients with
diabetes than in the general population. There is data that changes
in metabolic control hurt the mental health of diabetic patients.
The most common psychiatric disorders associated with DM are
anxiety and depression.’” In DM, the treatment of which requires
continuity as in all chronic diseases, the individual’s lifestyle and
compliance with treatment are of great importance in the control
of the disease. Many factors specific to the disease, treatment,
and individual are effective in adaptation to diabetes. In addition,
the mental state and social life of the individual are also negatively
affected due to the physiopathological changes that occur due to
diabetes. In addition to all these, the anxiety level of the individual
with diabetes increases due to reasons such as negative effects
on sexual life, failure to control blood glucose, the occurrence of
complications with the disease, and stress in work life, making it
difficult to control the disease."" In a large-scale study, it was found
that patients with DM experienced significant levels of depression,
anxiety, and stress, respectively, compared to healthy controls, and
anxiety was more common than depression and stress.' In a study
conducted with 400 Type 2 diabetes patients in Turkey, anxiety
symptoms were found in 21.8% and depression symptoms in 42%
of the patients.” In another study conducted in Turkey on the
frequency of anxiety in patients with DM, the frequency of anxiety
was found to be 38.2% in the study by Kayabasi et al.' In our
study, it was found that 25.3% of diabetic patients had moderate
anxiety and 16.1% had severe anxiety. Anxiety levels of diabetic
patients were found to be significantly higher than the control
group without diabetes. The findings of our study reveal that the
frequency and level of anxiety in diabetic patients are higher,

Table 2. The relationship between HbATc and vitB12 levels and Beck Anxiety Scale score in patients with type 2 DM

HbA1c

Median (min-max)

<%7 (n = 88)

_ 14 14.0

Beck anxiety scale score
(1-47) (0-51)

Min.: Minimum , Max.: Maximum

>%7 (n = 86)

Vitamin B12
Median (min-max)
>%200 (n = 103) <%200 (n = 71)
.908 15.1 14
(0-41) (1-51)

P value P value

.657

Annals of Clinical and Analytical Medicine | 347



Frequency and related factors of anxiety in patients with diabetes

similar to the literature. It was thought that the rate differences
between the studies may be due to the use of different methods
and scales to determine and evaluate anxiety status.

Epinephrine secretion is stimulated during anxiety, which is defined
as tension in which the self is felt to be under threat, and epinephrine
is known to decrease the metabolic effect of insulin. In stressful
situations, free fatty acids, cortisol, and blood glucose levels
increase, and stress and anxiety are seen to be important factors
in patients in whom plasma glucose levels cannot be regulated
despite medical treatment. Therefore, anxiety is associated with
inadequate glycemic control and increased medical complications in
patients with diabetes.''® This risk has been reported to be higher
in patients with younger age at diabetes onset.'” The mechanisms
between stress and HbA1c include physiological, psychological,
behavioral, and environmental influences. Anxiety and stress may
affect the treatment and follow-up processes in many different
ways other than their physiological effects on glucose regulation.
Anxiety disorders, especially avoidance of insulin and blood glucose
monitoring due to phobia, keeping blood glucose at a low level
due to anxiety related to diabetes complications and the risk of
hypoglycaemic attacks, and excessive control of blood glucose in
obsessive-compulsive disorder may adversely affect patients’ self-
management.'>'8

In a study, anxiety level was found to be high in diabetic patients,
and it was reported that anxiety was related to HbA1c level.” In
our study, no significant difference was found between HbATc
values and anxiety levels in the groups according to the state of
being regulated. It was thought that this may have resulted from
other factors affecting the anxiety and glucose regulation of the
patients.

Vitamin B12 is an essential micronutrient required for optimal
hematopoiesis in the bone marrow, neurological, and cognitive
functions. Various clinical findings and diseases, including memory
impairment, dementia, delirium, peripheral neuropathy, subacute
combined degeneration of the spinal cord, megaloblastic anemia,
and pancytopenia in deeper deficiencies may develop in its
deficiency.®® Studies have shown that the prevalence of vitamin
B12 deficiency varies between 5.8% and 33% in patients with type
2 DM.2"22 |n our study, when vitamin B12 levels of diabetic patients
were evaluated, it was found to be insufficient in 40.8%. This
wide variation in the prevalence of vitamin B12 deficiency in the
studies in the literature and our study can probably be explained
by differences in the definitions of vitamin B12 deficiency and the
accepted limit values. In studies, it has been found that B12 levels
of diabetic patients were lower compared to control groups.?* This
is generally explained by the fact that metformin, an agent used
in the treatment of diabetes, inhibits vitamin B12 absorption in
diabetic patients. Raizada et al. showed that metformin use was
associated with low vitamin B12 levels.?* In our study, when vitamin
B12 values of Type 2 diabetes patients and the control group
were compared, it was found that vitamin B12 values of diabetes
patients were statistically significantly higher. This was thought
to be due to the differences in the agents used in the treatment
and the duration of diabetes. In addition, since our study was
conducted with patients who were being followed up in a tertiary
health center, it is expected that vitamin B12 level follow-up and
support are provided. It is known that 35% of patients with vitamin
B12 deficiency have neuropsychiatric symptoms, and vitamin B12
deficiency causes organic psychosis with impaired brain function.
The study by Baldewicz et al. showed a relationship between
low vitamin B12 levels and anxiety.?> However, Saraswathy et al.
reported in their study that vitamin B12 levels were not directly

related to anxiety disorder, but homocysteine elevation due to
vitamin B12 deficiency constituted a significantly increased risk for
depression and generalized anxiety disorder.” In our study, similar
to the literature, no significant difference was found between
Beck Anxiety Scale scores and anxiety levels of diabetic patients
according to whether their vitamin B12 levels were sufficient or
insufficient.

Limitations

Our study has some weak points. These can be said to be the low
number of patients and control groups, the lack of evaluation of
other metabolic parameters, and the effect of insulin use.

Conclusion

Anxiety is more common in diabetic patients. The cause of anxiety
may be multifactorial and should be evaluated in this respect
during follow-up, and necessary support should be given. In our
study, the relationship between diabetes regulation status, vitamin
B12 level, and anxiety could not be determined. There is a need
for more comprehensive studies on this subject. In this way, the
cause of anxiety can be clarified, and more effective follow-up and
treatment can be applied.
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