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ABSTRACT
Objective: Cognitive dysfunction is an important component of major depressive disorder (MDD). The aim of this study is to
investigate the relationship between vitamin B12 and D and subjective cognitive complaints in patients with first-episode MDD.
Method: In this cross-sectional study, patients (n=120) diagnosed with first-episode MDD filled out self-report questionnaires that
evaluate subjective neurocognitive symptoms (Perceived Deficits Questionnaire-Depression [PDQ-D] and British Columbia
Cognitive Complaints Inventory [BC-CCI]). Disease severity was evaluated using the Hamilton Depression Rating Scale (HDRS).
Serum 25-OH vitamin D and vitamin B12 levels were measured using a chemiluminescence microparticle immunoassay
technology.
Results: The PDQ-D and BC-CCI scores were significantly higher in patients with combined vitamin B12 and D deficiency than
patients with normal vitamin levels. We found a negative correlation between vitamin B12 level and HDRS, BC-CCI and PDQ-D
scores. In addition, there was a positive correlation between HDRS scores and PDQ-D and BC-CCI scores. Linear regression
analysis revealed that HDRS score and vitamin B12 level have influence on PDQ-D and BC-CCI scores.
Conclusion: In this study, it was found that subjective cognitive impairment was significantly higher in MDD patients with both
of vitamin B12 and vitamin D deficiency. Vitamin B12 levels were also associated with depressive symptom severity and
subjective cognitive impairment. Depression severity and vitamin B12 level were found to be significant predictors of subjective
cognitive impairment. Our findings highlight the importance of depression severity and vitamin B12 and D levels during
routine clinical evaluation of MDD.
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INTRODUCTION
In major depressive disorder (MDD); neurocognitive
functions like psychomotor speed, attention, visual

learning and memory, information processing and
executive functioning deteriorate from the the first
episode of the disease (1). These neurocognitive
functions are evaluated objectively with various
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neurocognitive assessment instruments (2). In addition
to objective cognitive impairment in MDD patients,
subjective cognitive complaints like forgetfulness,
inattention, slowness and indecision are very common.
Most studies have focused on the relationship between
subjective and objective cognitive functions using tests
evaluating attention, memory, and executive functions
in patients with MDD. Patients’ self-evaluation of their
cognitive performance doses does not generally correlate
with objective cognitive measures (3-6). It has been
demonstrated that underestimation of both attention
and memory were predicted by higher depressive
symptoms and better performance in executive function
tests. It is worth mentioning that depressive symptoms
have significantly stronger correlations with subjective
rather than objective cognitive measures (7), and also it
has been found that depressive symptoms negatively
affect subjective cognition (4). Among elderly people
with a major depression history, subjective memory
complaint has been associated with lower total instant
recall and delayed verbal recall scores after adjustment
(8). Inconsistency between subjective and objective
function not only in the MDD patients, but also in
healthy individuals. While patients with depression tend
to report more subjective complaints than those
measured objectively, objective cognitive abilities of
healthy individuals are worse than the subjective
complaints (3).
Many studies have examined the relationship
between folic acid, vitamin B12 and D levels and
depression. Studies have shown that low folic acid and
vitamin B12 levels increase the risk of depression, and
also, vitamin D levels are lower in patients with
depression than in the control group (9-12). It has been
reported that B12 and vitamin D supplements for the
treatment of depression contribute to the improvement
of depressive symptoms (13,14).
Plasma or serum homocysteine levels increase in
vitamin B12 and folic acid deficiency, which are toxic to
neural cells. It has been mentioned that increased
plasma homocysteine is a risk factor for cognitive
dysfunction and dementia (15). Most of the studies
investigating the association of vitamin B12 and folic
acid deficiency with cognitive functions have been
conducted in elderly patients and the results are
conflicting (16). Although a positive correlation was
found between lower vitamin B12 and folic acid levels
and mini-mental test scores in normal subjects over 60
years of age (17-19), there are also studies in which
vitamin B12 has no significant effect on memory tests
and word recall (20,21). The risk of impaired cognitive
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function depended on different combinations of serum
folate and vitamin B12 levels in older adults. (22) As a
result, the reviews indicate an association between
homocysteine levels and the onset of dementia, but it is
impossible to conclude the specific association between
vitamin B12 and the onset of dementia.(23) Moreover,
there are limited studies on the effect of vitamin B12 on
cognitive impairment in patients with depression.
Among elderly population vitamin B12 status is
associated with cognitive deficiency, particularly in
those with depression (24). Additionally, the total
plasma B12 fraction bound to transcobalamin is
associated with mini-mental test scores, but did not
delay recall score in elderly patients with depressive
symptoms (25).
Previous reviews and meta-analyses have
demonstrated the association between low vitamin D
and the risk of cognitive impairment (26-28) and, it has
been revealed that there is a stronger effect for general
cognition, mental speed, and visuospatial abilities
compared to memory (29,30). The impact of vitamin D
on the subjective perception of cognitive decline has
been examined amongst geriatric patients, and vitamin
D deficiency has been associated with the subjective
cognitive complaints (31). Belzeaux et al. (32) found
that patients with MDD having hypovitaminosis D (25
OH vitamin D<20 ng/mL) demonstrated a higher
duration of stroop interference index, meaning lower
cognitive inhibition ability, suggesting that
hypovitaminosis D may increase cognitive impairment
in patients with MDD.
In previous studies examining the relationship
between vitamin levels and cognitive performances in
patients with depressive symptoms, generally objective
neurocognitive test batteries were used. To the best of
our knowledge, no study in the literature has examined
yet the relationship between subjective cognitive
complaints and vitamin B12 and D levels in patients
with first-episode MDD. The aim of our study is to
investigate the relationship between vitamin B12 and D
and subjective cognitive complaints in patients with
first-episode MDD.

METHOD
Study Design and Participants
Data were derived from a sample of 120 participants
with first-episode MDD recruited from the psychiatry
clinic of Başkent University Hospital in Konya. This
study was conducted between October 2018 and April
2019 and only outpatients with a newly diagnosed
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MDD were included. Diagnoses for MDD were
performed by an experienced psychiatrist and
confirmed using the Structured Clinical Interview for
DSM-IV Axis I Disorders (SCID-I) (33).
The following inclusion criteria were applied: a)
18-65 years of age b) at least 5 years of education c)
unipolar depression is diagnosed first and without
psychotic symptoms. d) no previous exposure to
antidepressants and no medication at the inclusion.
Exclusion criteria for the study were a lifetime history
of any other psychiatric disorder and presence of
another psychiatric disorder accompanying MDD
diagnosed at the SCID interview, a history of alcohol/
substance abuse/dependence within the past 6 months,
a history of central nervous system trauma, neurological
disorder, any active and unstable medical problem, a
history of vitamin B12 or D use in the past 6 months,
and folic acid deficiency.
The present study was approved by the Başkent
University Institutional Review Board and Ethics
Committee (Project no: KA 18/173) and supported by
the Baskent University Research Fund. Each participant
signed an informed consent form in accordance with
the Declaration of Helsinki.
Measurement of Serum 25-hydroxyvitamin D,
Vitamin B12 and Folic Acid
Participants’ venous blood samples were collected from
the cubital vein and after plasma samples were separated
within one hour, they were stored at -80°C until the
samples were analyzed.
For vitamin D laboratory analyzes, vitamin D total
(25-OH-vitamin D) analysis was performed in our
hospital’s biochemical laboratory. Serum 25-OH
vitamin D, vitamin B12, and folic acid were measured
using chemiluminescence microparticle immunoassay
technology (Abbott Architect i2000).
25-OH vitamin D deficiency was defined as a serum
level below 20 ng/mL (34). The <200pg/mL cut-off
point was widely used for vitamin B12 deficiency (35).
Therefore, the cut-off point for vitamin B12 in this
study was accepted as 200 pg/mL, and below 200 pg/mL
was defined as vitamin B12 deficiency. Folic acid levels
were measured to exclude patients with folic acid
deficiency and folic acid deficiency was defined as a
serum level below 3 pg/mL (36).
Assessment of Depression and Subjective Cognitive
Symptoms
The first major depressive episode was diagnosed using
SCID-I (33). The level of depressive symptoms was

rated using HDRS (Hamilton Rating Scale for
Depression). PDQ-D (Perceived Deficits QuestionnaireDepression) and BC-CCI (British Columbia Cognitive
Complaints Inventory) were used to assess subjective
cognitive symptoms.
Structured Clinical Interview for DSM-IV Axis I
Disorders: SCID-I is a clinical interview scale developed
and structured by the American Psychiatric Association
for the Axis-I diagnoses (33). The study for applicability
and reliability of SCID-I in Turkish was conducted by
Çorapçıoğlu et al (37).
Hamilton Rating Scale for Depression (HDRS):
HDRS is a 17-item scale rated by an interviewer (38). It
was used to assess and rate the severity of depression in
patients already diagnosed with depression. The total
score was calculated by summing the answers to the
questions; higher scores indicate more severe
depression. It was validated in Turkish by Akdemir et
al. (39).
Perceived Deficits Questionnaire-Depression
(PDQ-D): This scale provides a comprehensive
assessment of neurocognition with 20 items (40).
Among the domains of PDQ-D are attention/
concentration, retrospective memory, prospective
memory, and planning/organization. As a self-rating
instrument, it has a 5-point scale for each item rated
between 0 and 4. A higher score indicates poorer
functioning in neurocognition. The validity and
reliability of the Turkish version of the scale were
confirmed by Aydemir et al. (41).
British Columbia Cognitive Complaints Inventory
(BC-CCI): This scale consists of 6 items and provides a
general assessment of neurocognition in some domains
in depression (42). Among these domains assessed by
these 6 items, there are perceived problems with
concentration, memory, difficulty in expressing
thoughts, word-finding, slow thinking, and in solving
problems. Subsequently, the subjects are examined with
three items in terms of how they perceive and are
affected by these neurocognitive deficits. Each item is
rated on a 4-point scale: 0=not at all, 1=some, 2=quite a
bit, and 3=very much. The validity and reliability of the
Turkish version of the scale were verified by Aydemir et
al. (41).
Statistical Analysis
Statistical data were analyzed using SPSS version 21.0,
with values expressed as mean±standard deviation.
Data normality was analyzed by Kolmogorov-Smirnov
test. The patients were divided into four groups
according to their vitamin levels; patients with both
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vitamin B12 and D deficiency; patients with vitamin
B12 deficiency only; patients with vitamin D deficiency
only, and patients with normal vitamin levels. One-way
analysis of variance (ANOVA) test and post hoc
analysis with the Bonferroni multiple comparison tests
were performed according to the Kolmogorov Smirnov
test results. Correlations between the variables were
investigated according to the Pearson correlation
coefficient. Independent variables that correlated with
subjective cognitive complaints were evaluated by linear
regression analysis. Differences were considered
significant at p≤0.05.
The gender distribution and marital status of the
patients were compared using the chi-square test.
ANOVA was used to compare the age, vitamin B12,
and D levels, and HDRS, BC-CCI, and PDQ-D test
scores of the four groups. Bonferroni multiple
comparison test was applied in the posthoc analysis in
multiple comparisons of four groups. Dependent
variables were age, and HDRS, BC-CCI, and PDQ-D
test scores in the analysis of ANOVA with Bonferroni
multiple comparison test. The correlations between
subjective cognitive complaints and depressive
symptoms and vitamin values were evaluated by
Pearson correlation analysis, and BC-CCI, PDQ-D,
HDRS scores, and vitamin B12 and D levels were taken
as variables. Linear regression analysis was used to
assess the significant predictors of subjective cognitive
impairment measured by scales. Dependent variables
were PDQ-D and BC-CCI test scores, and predictors
were HDRS test score, vitamin B12 and D levels in
linear regression analysis.

RESULTS
Data on age, vitamin B12 and D levels, and HDRS,
BC-CCI, and PDQ-D test scores were evaluated with
the Kolmogorov Smirnov test, and it was found that the
significance value of all data was greater than 0.05 and
showed a normal distribution (p=0.20; p=0.19; p=0.20;
p=0.20; p=0.19; p=0.20, respectively).
A total of 127 outpatients completed the clinical
assessment and had a serum 25-OH vitamin D, vitamin
B12 and folic acid measure. 7 patients had a low serum
folic acid concentration (<3pg/mL), so they were
excluded from the study. Finally, this study enrolled
120 adult patients.
The mean age of our population was 38.98±11.08,
and most of the patients were women (72.5%, n=87).
Detailed demographic and clinical characteristics are
shown in Table 1.
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Table 1: Sociodemographic and clinical characteristics
of patients (n=120)
Mean

SD

87

72.5

Gender (n, %)
Female

33

27.5

Age

Male

38.98

11.08

Education (year)

9.48

3.80

Married

77

64.2

Single

27

22.5

Marital status (n, %)

16

13.3

Vitamin B12 (pg/ml)

Divorced and widowed

290.45

112.58

Vitamin D (ng/ml)

16.36

8.36

Folic acid (pg/ml)

5.38

1.24

HDRS

22.38

7.35

BC-CCI

12.83

5.78

PDQ-D

31.62

12.70

HDRS: Hamilton Rating Scale for Depression, BC-CCI: British Columbia
Cognitive Complaints Inventory, PDQ-D: Perceived Deficits QuestionnaireDepression, SD: Standard deviation

Vitamin B12 deficiency (<200ng/mL) was found in
43 patients (% 35.83) and 25-OH vitamin D deficiency
(<20ng/mL) was observed in 64 patients (%53.33).
The patients were divided into four groups as 24
patients with both vitamin B12 and D deficiency; 19
patients with only vitamin B12 deficiency; 40 patients
with only vitamin D deficiency and 37 patients with
normal vitamin levels. There were no significant group
differences in terms of gender (p>0.05).
The PDQ-D and BC-CCI scores were significantly
higher in patients with both vitamin B12 and D
deficiency compared to patients with normal vitamin
levels (respectively p<0.05 and p<0.01). There was no
significant difference in PDQ-D and BC-CCI scores
between patients with only B12 deficiency or only
vitamin D deficiency and patients with normal vitamin
levels. Additionally, patients with both vitamin B12 and
D deficiency has significantly higher PDQ-D and
BC-CCI scores than patients with vitamin B12
deficiency only (p<0.05 and p<0.05, respectively). The
means and standard deviations of the comparisons for
subjective cognition measures, vitamin concentrations
and HDRS scores between groups are presented in
Table 2.
When we examined the correlations between test
scores and vitamin B12 and vitamin D levels in all
patients, we found a negative correlation between the
vitamin B12 level and HDRS, BC-CCI and PDQ-D
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Table 2: Comparison of data from groups using ANOVA with Bonferroni multiple comparison test
B12(↓)D(↓)
Age
Vitamin B12

B12(↓)D(N)

B12(N)D(↓)

B12(N)D(N)

(n=24)

(n=19)

(n=40)

(n=37)

36.72±9.81

42.08±12.99

39.03±10.88

39.55±11.13

P 1α2

P 1α3

P 1α4

P 2α3

P 2α4

P 3α4

0.384

1.000

1.000

1.000

1.000

1.000

162.21±30.92

185.00±10.79

332.00±86.04

383.64±118.57

0.087

<0.001

<0.001

<0.001

<0.001

0.117

Vitamin D

11.46±4.98

26.50±6.07

10.32±4.03

23.60±2.55

<0.001

0.992

<0.001

<0.001

0.175

<0.001

HDRS

23.41±8.49

21.63±7.12

22.56±6.72

20.81±6.55

1.000

1.000

1.000

1.000

1.000

1.000

BC-CCI

15.94±5.50

11.07±3.90

12.90±6.50

10.46±4.98

0.012

0.058

0.003

1.000

1.000

0.992

PDQ-D

37.15±11.09

27.23±12.85

31.24±14.11

26.81±9.65

0.025

0.236

0.014

1.000

1.000

0.706

HDRS: Hamilton Rating Scale for Depression, BC-CCI: British Columbia Cognitive Complaints Inventory, PDQ-D: Perceived Deficits Questionnaire-Depression,
ANOVA: Analysis of variance. B12(↓)D (↓): Patients with both vitamin B12 and D deficiency. B12(↓)D(N): Patients with only vitamin B12 deficiency. B(N)D(↓): Patients
with only vitamin D deficiency. B(N)D(N): Patients with normal vitamin levels. P 1α2: P value in comparison of patients with both vitamin B12 and D deficiency and
patients with only vitamin B12 deficiency. P 1α3: P value in comparison of patients with both vitamin B12 and D deficiency and patients with only vitamin D
deficiency. P 1α4: P value in comparison of patients with both vitamin B12 and D deficiency and patients with normal vitamin levels. P 2α3: P value in comparing
patients with only vitamin B12 deficiency and patients with only vitamin D deficiency. P 2α4: P value in comparing patients with only vitamin B12 deficiency and
patients with normal vitamin levels. P 3α4: P value in comparing patients with only vitamin D deficiency and patients with normal vitamin levels. ANOVA with
Bonferroni multiple comparison test was performed for statistical analysis. p<0.05

Table 3: Pearson’s correlation analysis results for correlations between HDRS, vitamin B12 and D levels, and HDRS,
BC-CCI, PDQ-D test scores (n=120)
HDRS

BC-CCI

PDQ-D

r

p

r

p

r

p

Vitamin B12

-0.211

0.021

-0.300

0.001

-0.270

0.003

Vitamin D

-0.007

0.941

0.105

0.255

-0.126

0.171

1

-

0.294

0.001

0.469

<0.001

HDRS

HDRS: Hamilton Rating Scale for Depression, BC-CCI: British Columbia Cognitive Complaints Inventory, PDQ-D: Perceived Deficits Questionnaire-Depression.
Pearson’s correlation analysis was performed for statistical analysis. r: Pearson’s correlation coefficient; p<0.05

Table 4: Linear regression analysis with PDQ-D and BC-CCI scores as dependent variables in patients (n=120)
Dependent variable
PDQ-D

BC-CCI

Predictors

Standardized coefficients β

Constant

t

p

5.599

<0.001

Vitamin B12

-0.177

-2.228

0.028

Vitamin D

-0.094

-1.195

0.235

HDRS

0.438

Constant

5.530

<0.001

2.594

0.000

-1.870

0.004

Vitamin B12

-0.112

Vitamin D

0.018

0.305

0.509

HDRS

0.095

-1.442

0.004

PDQ-D: Perceived Deficits Questionnaire-Depression, BC-CCI: British Columbia Cognitive Complaints Inventory, HDRS: Hamilton Rating Scale for Depression. Linear
regression analysis was performed for statistical analysis. p<0.05

scores (r=-0.21, p<0.05; r=-0.30, p<0.01; r=-0.27 p:
p<0.01, respectively) Also, there was a positive
correlation between HDRS scores and PDQ-D and
BC-CCI scores (r=0.46, p<0.001; r=0.29, p<0.01,
respectively). The correlations between test scores and
vitamin levels are presented in Table 3.
In the linear regression analysis performed to verify
the relationships found in the correlation analysis, it
was found that HDRS score and vitamin B12 level had
an effect on the PDQ-D and BC-CCI scores (Table 4).

DISCUSSION
The present study revealed that first-episode MDD
patients with both vitamin B12 and vitamin D
deficiency had subjective cognitive impairment
compared to MDD patients with normal vitamin levels.
In addition, we found an association between subjective
cognitive impairment with vitamin B12 level and
depression severity in all patients by correlation
analysis. In linear regression analysis, depression

Isik Ulusoy et al. The relationship between vitamin B12 and vitamin D levels and subjective cognitive complaints in patients with first episode...

severity and vitamin B12 levels were significant
predictors of subjective cognitive impairment.
We divided the patients into subgroups according to
their vitamin levels. When the mean test scores
measuring subjective cognitive complaints were
compared, the scores of the patients with vitamin B12
deficiency only or vitamin D deficiency were higher
than the patient group with normal vitamin levels, but
no statistically significant difference was found. A
statistically significant difference was found in these test
scoresbetween the patient group with both vitamin B12
and D deficiency and the patient group with normal
vitamin levels. There was no significant difference in
subjective cognitive complaints compared to patients
with only vitamin B12 or only vitamin D deficiency
compared to patients with normal vitamin levels. These
findings suggest that the coexistence of low levels of
B12 and D vitamins may affect subjective cognitive
symptoms in MDD patients, but further studies are
needed an our results need to be clarified.
In studies examining the effect of folic acid and
vitamin B12 levels on depression in the literature, it was
concluded that folic acid and vitamin B12 deficiencies
are associated with an increased risk of depression (9,
10). Findings in a recent systematic review have also
shown that the short-term use of folic acid and Vitamin
B12 (days to a few weeks) does not contribute to the
improvement of depressive symptoms in adults with
MDD, but more longer-term consumption (from
several weeks to years) may reduce the risk of relapse
and the cause the onset of depressive symptoms in
people at risk (14). In this study, we divided patients
into four groups according to their vitamin levels, but
we couldn’t find any difference between the groups in
terms of depressive symptom severity. This finding may
be contradictory the literature, but when we examined
the correlations between vitamin levels and depressive
symptom severity in all patients; there was a negative
correlation between vitamin B12 level and the severity
of depressive symptoms. This correlation is consistent
with the studies investigating the relationship between
vitamin B12 level and depressive symptoms in the
literature.
In observational studies on the relationship between
depression and 25-OH vitamin D levels, it was reported
that the serum concentration of 25-OH vitamin D was
lower in people with depression compared to controls
(11,43). A systematic review found that 25-OH vitamin
D supplementation had a significant effect in reducing
depressive symptoms for participants with clinically
significant depressive symptoms (13). In this study, we
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couldn’t found an association between 25-OH vitamin
D level and depressive symptom severity. Since our
sample consists only of patients diagnosed with MDD
and cannot be compared with the healthy control
group, a similar relationship to literature may not be
found.
There is growing evidence that cognitive dysfunction
in affective disorder impacts negatively on patients’
quality of life (44,45). Most of the patients with MDD
present with cognitive complaints, therefore cognitive
dysfunction seems to represent an important treatment
goal. In recent studies, there was a discrepancy between
objective and subjective cognition in adults with MDD
(4,7). Serra-Blasco et al. (7) subdivided MDD patients
into three groups with remission, partial remission and
acute episode, and found that acute MDD subgroup
had lower objective and subjective cognitive scores in
attention, memory and executive functions than
subgroups with remission and partial remission.
Depressive symptoms correlated negatively with the
objective but especially with the subjective cognition
(7). In studies investigating the relationship between
the severity of depression and subjective cognitive
complaints revealed that depression severity could
predict subjectively the experienced cognitive function
(4,6). In this study, there is a positive correlation
between depressive symptom severity and subjective
cognitive complaints, and also depression severity was
one of the predictors of subjective cognitive impairment.
These are consistent with the evidence that cognitive
problems subjectively experienced in patients with
unipolar depression may represent depressive symptom
severity rather than objective cognitive deficits.
The effect of vitamin B12 on cognitive functions has
generally been investigated in elderly patients and the
results of these studies are conflicting. While in a review
Moore et al. revealed that low vitamin B12 levels are
associated with neurodegenerative disease and cognitive
impairment (46), there are also reviews that the current
evidence is insufficient to draw clear conclusions
regarding the association between vitamin B12 and
cognitive decline or dementia. (16,47) Consequently,
the results of a meta-analysis conducted in 2013 suggest
an association between homocysteine (a by-product of
B vitamins) levels and the onset of dementia, but not
with vitamin B12 (23). In a limited number of studies in
elderly patients with depressive symptoms show that
vitamin B 12 deficiency increases cognitive impairment
(24,25). We couldn’t find a study In the literature
investigating the effect of vitamin B 12 on subjective
cognitive symptoms in adult patients with MDD. In
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this study, it was observed that there was a positive
correlation between vitamin B12 level and the severity
of subjective cognitive complaints, and vitamin B12
level have also an effect on subjective cognitive
complaints in regression analysis.
Vitamin D deficiency has been associated with
worse cognitive performance and cognitive decline in
many studies, including studies of patients with MDD
(26,32). Studies examining the relationship between
subjective cognitive complaints and vitamin D status in
elderly patients concluded that memory problems in
general and daily life are associated with vitamin D
insufficiency and that higher vitamin D levels are
associated with decreased problems memorizing new
information (31,48). In this study, no correlation was
found between the severity of subjective cognitive
complaints and vitamin D level. When a comparison
was made between groups, subjective cognitive
complaints test scores were found to be significantly
higher in patients with both of vitamin B12 and D
deficiency than patients with vitamin B12 deficiency
alone. In addition, it was found that patients with
vitamin D deficiency having normal vitamin B levels
had higher test scores for subjective cognitive
complaints than patient with normal vitamin levels, but
there was no statistically significant difference between
the groups. In the light of these results of this study, it is
difficult to say that vitamin D deficiency has no effect
on subjective cognitive complaints. Further studies
focusing on investigating the relationship between
vitamin D deficiency and both objective and subjective
cognitive impairments in patients with MDD are
needed.
Our results need to be interpreted in the light of
various limitations. First of all, we included medicationfree patients with a first major depressive episode, and
we did not use an anxiety scale to exclude anxiety with
comorbid depression. Additional studies with patients
with recurrent depression, chronic depression, and
anxiety with comorbid depression may be useful to
elucidate the relationship between disease and vitamin
levels. Also; since the Turkish validity and reliability
study for the structured clinical interview for DSM-5
axis I disorders was not published when we started this
study, we used a structured clinical interview for DSMIV axis I disorders for the psychiatric evaluation.
Moreover, cross-sectional design of this study does not
allow us to draw a causal conclusion regarding the
relationship between subjective cognitive complaints
and vitamin levels. As another limitation, evaluation of
subjective cognitive symptoms together with objective

cognitive impairment compared to a healthy control
group may be valuable to determine the effect of
vitamin B12 and vitamin D levels on cognitive
symptoms. However, as previous studies have been
conducted between objective cognitive impairment and
vitamin levels, we have given priority to subjective
cognitive complaints, which are part of daily routine
clinical practice. Finally, it is also important to note that
the study participants were mostly women. Thus, the
study results may represent more for women than men.
In conclusion, in previous studies, patients with
MDD differ in subjective and objective cognitive
deficits and tend to report more subjective complaints
than those measured objectively (3). During the
psychiatric evaluation, patients with MDD often
complain of subjective complaints about cognitive
functions. In the literature, both vitamin B12 and D
have been associated with depression severity and
objective cognitive impairment. In this study, we
revealed that MDD patients with both vitamin B12 and
D deficiency have more subjective cognitive impairment
than patients with normal vitamin levels. Vitamin B12
level and depression severity were important predictors
of subjective cognitive impairment. In patients with
first-episode MDD, following up the Vitamin B12 and
D levels, along with the depression severity, would
certainly be more useful to achieve improvements in
subjective cognitive complaints.
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