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Abstract

Background: Depression is a common, treatable disorder which continues to
remain leading cause of global disease burden, accounting for 4.3% of total
disability adjusted life years.1-4 Depression will become leading cause of
psychiatric morbidity by 2030, if the same trend continues.5-6 Cognitive
symptoms appear to represent one of the core features of depressive disorders
with an impact on many functional outcomes. Materials and Methods:
Participants were recruited from outpatient department of Psychiatry, Netaji
subash medical college, Bihta, Patna, Bihar. This study included Depressive
Patients. Data has been collected from January 2024 to January 2025. The
sample of the study comprised of 120 participants who attended the department
of psychiatry, OP at Netaji subash medical college, Bihta, Patna, Bihar. 120
participants who are being diagnosed Depression by ICD 10 and also scoring >
20 on Becks Depression Inventory (BDI — I1) are taken as cases. The data has
been entered into MS-Excel and statistical analysis has been done by using IBM
SPSS Version 20.0. Result: The socio-demographic variables of Depressive
patients (cases) from the table it is clear that Majority of the subjects belongs to
31 — 40 years /41 — 50 years age group, females more than males, coming from
rural areas than urban, educated up to primary school/middle school, unskilled
workers, married and belonging to nuclear family. depressive episodes and
mean Becks Depression Inventory (BDI — 1) scores of the Depressive patients
(cases). The mean duration of depression among the cases was 45.5 days with a
standard deviation of 4.25 days and the mean BDI — Il scores among the cases
was 33.37 with a standard deviation of 8.915. Conclusion: The results clearly
indicate that Cognitive Dysfunctions are present in Depression. As the Severity
of Depression increases measured by Beck Depression Inventory (BDI — 1) has
significant cognitive dysfunctions.

INTRODUCTION

executive  functions and working memory
significantly contribute to the patients deteriorated

Depression is a common, treatable disorder which
continues to remain leading cause of global disease
burden, accounting for 4.3% of total disability
adjusted life years.'1 Depression will become
leading cause of psychiatric morbidity by 2030, if the
same trend continues.>61 Cognitive symptoms appear
to represent one of the core features of depressive
disorders with an impact on many functional
outcomes.I”8] Contemporary neuroimaging research
links “cold” cognition to structural changes in
dorsolateral prefrontal cortex (DLPFC), while “hot”
cognition is typically associated with structural
abnormalities in orbit frontal cortex (OFC) and the
hippocampus.[*1%  The cognitive  dysfunction
symptoms, including slowing, impairment of

functioning and may prolong their malaise even after
the resolution of typical depressive symptoms.™!
Cognitive dysfunctions also play an important role in
diminishing the capacity to perform the activities of
daily living, thus hindering psychosocial activity and
negatively affecting patients everyday
functioning.!*?! In depression, most affected domains
of cognitive function are attention, working memory
and learning, processing speed and executive
function.[1 The results from the morphometric
studies pronounced alterations in the hippocampus
and prefrontal cortex during the first depressive
episode suggest that the functional correlate of
morphological changes in structures implicated in the
modulation of the cognitive processes.*Yl The
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cognitive deficits occur early in the course of the
depression and may progress with recurring
depression episodes.’! Positive Co-Relation is
established between serotonergic dysfunction and
cognitive symptoms of depression.11  Acute
tryptophan depletion leads not only to low mood in
vulnerable subjects, but also cognitive dysfunction in
Depression.'®  Antidepressants may exert a
beneficial effect on cognitive impairment in
individuals with depression; converging evidence
indicates that the cognitive deficits are often
optimally treated with conventional
psychopharmacological treatments. 16171

MATERIALS AND METHODS

Participants were recruited from outpatient
department of Psychiatry, Netaji subash medical
college, Bihta, Patna, Bihar. This study included

Depressive Patients. Data has been collected from

January 2024 to January 2025. The sample of the

study comprised of 120 participants who attended the

department of psychiatry, OP at Netaji subash
medical college, Bihta, Patna, Bihar. 120 participants
who are being diagnosed Depression by ICD 10 and
also scoring > 20 on Becks Depression Inventory

(BDI — 11) are taken as cases.

Inclusion Criteria

Age between 18 to 60 years of both sexes.

Grade 5 or above.

Diagnosed depression by 1CD — 10.

BDI-II SCORE > 20.

Patients who are willing to give consent to

participate in the study.

6. Patients present with first episode of Depression

Exclusion Criteria

1. Patients with any history of Neurocognitive or
Neurological Disorders or Head injuries.

2. Patients diagnosed with any other Psychiatric
disorders, Mental retardation and any Substance
dependence or ECT treatment within 6 months
prior to the study.

3. Patients with any history of Endocrinological
problems or other Physical Comorbidities.

Instrumemts Used

1. Becks Depression Inventory — I (BDI — II)

2. Standardized mini mental status examinantion
(SMMSE).

3. Digit Symbol Substitution Test (DSST).

4. Trial Making Test - A.

5. Trail Making Test — B.

Method of Data Collection: People who are being

diagnosed depression by ICD 10 in psychiatry OP in

agrwdE

Netaji subash medical college, Bihta, Patna, Bihar.
And also scoring > 20 on Becks Depression
Inventory (BDI — II) 18scale are taken as cases.
Institutional ethical committee approval was taken.
The patients fulfilling the selection criteria were
approached and explained about the purpose of the
study. Informed consent was obtained from all the
participants. 120 Cases were selected by using Becks
depression inventory — Il and scoring > 20. Then the
cognitive functions of cases were assessed using
Standardized mini mental status examination
(SMMSE) 19, Digit Symbol Substitution Test
(DSST)20, Trial Making Test - A and Trail Making
Test — B21. Later BDI — Il score (ie severity of
depression) was correlated with SMMSE, BCRS,
DSST, TMT - A and TMT - B.

Statistical analysis: The data has been entered into
MS-Excel and statistical analysis has been done by
using IBM SPSS Version 20.0. To test association
between the groups chi-square test was used. For
estimation of continuous nature of numbers shown as
mean and standard deviation. To estimate the
difference between two groups student's t-test
(Independent/Paired) was used. To test the
correlation between the scores, Spearman's rank
correlation was used. The p value less than 0.05 are
considered as statistical significant.

RESULTS

The socio-demographic variables of Depressive
patients (cases) from the table it is clear that Majority
of the subjects belongs to 31 — 40 years /41 — 50 years
age group, females more than males, coming from
rural areas than urban, educated up to primary
school/middle school, unskilled workers, married
and belonging to nuclear family.

Table 1: The Mean values of Duration of depression and
BDI-11 Scores in Cases (Depressive patients)

Mean = SD

Duration of depression - 45.5 + 4.25

BDI — 11 - 33.37 £8.915

[Table 1] shows the duration of depressive episodes
and mean Becks Depression Inventory (BDI — II)
scores of the Depressive patients (cases). The mean
duration of depression among the cases was 45.5 days
with a standard deviation of 4.25 days and the mean
BDI — Il scores among the cases was 33.37 with a
standard deviation of 8.915.

Table 2: Distribution of the study group according to SMMSE scores.

SMMSE Case

T value P value sig

Mean + SD 19.87 +5.353

11.9 <0.001, HS

[Table 2] Shows the comparision of SMMSE scores
between Depressive patients (cases). The mean (+
SD) SMMSE score among the cases was 19.87 (+
5.353). This mean difference was statistically

significant in the cases with a p — value <0.001. The
comparison of correct responses of digit symbol
substitution test between Depressive patients (cases)
The mean (+ SD) of DSST scores among the cases
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was 63.1 (+ 18) and it was statistically significant
with a p — value < 0.0001. This shows Depressive
group is doing less correct responses. The
comparison of time taken for completion of TMT_A
and TMT _ B between depressive patients (cases).
This shows Depressive group are taking more time to
complete the tasks and this was statistically
significant at a p — value < 0.0001. The correlation
between BDI — |1 scores (ie severity of depression)
and SMMSE, DSST, TMT-A, TMT-B, and its errors
had shown that:
1. The correlation was negative and significant
between SMMSE and DSST.
2. Positive and significant for TMT — B
3. Positive and non significant for TMT — A, TMT —
A Error and TMT - B Error.

DISCUSSION

The Becks Depression Inventory scores of the
depressive patients: The mean Becks Depression
Inventory (BDI — II) scores among the cases was
32.37 with a standard deviation of 8.915 in the
present study suggesting that most of the cases were
with Moderate depression (score: 21-30) and Severe
depression (score : 31-40). But the inclusion criteria
for the cases group was patients with BDI — 11 >20 in
the present study. In a study done by Grant L. Iverson
and colleagues, 62 participants with depression were
considered, average age was 41.1 years (SD = 12.5)
and 71% were women. Their average score on the
BDI-I1 was 24.1 (SD = 11.2).[822 our study findings
are in accordance with the above studies.
Standardized Mini Mental Status Examination
(SMMSE) scores of the Depressive patients. In the
present study, the mean Standardized Mini Mental
Status Examination (SMMSE) score among the cases
was 19.87 ( 4.353). This was statistically significant
with p — value < 0.001. When compared to previous
studies, the present study had low Standardized Mini
Mental Status Examination (SMMSE) scores among
the depressive patients. In a study done by Ping Yao
and Can Meng, comprising of 3050 patients, the
mean CES-D (Center for Epidemiologic Studies
Depression Scale score) the mean was 24.69+4.70.[23
In a study done by Ling Han, Two hundred eighty-
one medical inpatients were followed up with the
Becks Depression Inventory(BDI — 1lI) and
standardized Mini-Mental ~State Examination
(SMMSE) they had a mean standardized Mini Mental
Status Examination (SMMSE) score of 25.8
(standard deviation = 3.5) with 26.0% below 24.[24
Correct responses of Digit Symbol Substitution Test
in Depressive patients In the present study, the mean
(= SD) of Digit Symbol Substitution Test (DSST)
scores among the cases was 64.1 (+ 18). This is
statistically significant at a p value < 0.0001. It
reflects that Depressive patient performed poorer in
giving the correct responses with in a time period of
120 seconds on Digit symbol substitution test
(DSST). The present study results were similar with

previous studies in relation to DSST scores among
the depressed patients. In a Meta-analysis done by
Lim J and colleagues, a total of 22 trials involving
955 MDD patients and 7,664 healthy participants
were considered. Major Depressive Disorder patients
showed significantly impaired results compared with
healthy participants on the Digit Span and
Continuous Performance Test in the attention
domain.”® In a study done by Mark D. Sullivan and
colleagues, Participants with scores indicative of
depression (PHQ-9 > 10) showed greater cognitive
decline during 40-months follow-up on tests, with the
following differences in estimated means: DSST
(Digit Symbol Substitution Test) 0.72 (95%CIl 0.25,
1.19, p=0.0029).22%1 In the Austin et al study subjects
with  endogenous/melancholic  depression were
impaired on working memory (digits backwards) as
well as on tasks heavily reliant on set-shifting (Trails
B, and Digit Symbol Substitution Test).[?"]

Trail making — A and Trail making — B tests and its
errors in Depressive patients. In the present study, the
mean Trail making — A (TMT _A) scores among the
cases was 41.07 (x 22.63). This was statistically
significant with p — value < 0.0001. These show
Depressive patients are taking more time in
performing the task. In the present study, the mean
Trail making — A (TMT — A) errors was 1.48 (+ 1.05)
among the cases. But this was not statistically
significant with a p — value >0.05. The present study
results were similar to the previous studies in relation
to trail making tests. In a study by Switalska et al, the
mean Trail making — A (TMT A) was 54.83 secs in
the cases.[?®l Talarowska et al have observed that the
mean Trail making — A (TMT A) time was 36.08 secs
among the patients with first episode of depression
and recurrent episodes of depression was 52,78
secs.[?! Airaksinen reported that the mean scores for
Trail Making — A test among the cases was 23.5 and
controls was 23.5 unlike the results of this study.
The present study, the mean Trail making — B (TMT
— B) scores among the cases was 161.43 (+ 91.29)
This was statistically significant with a p — value <
0.0001. This show depressive patients are taking
more time to complete the task. In the present study,
the mean Trail making — B (TMT — B) errors was 7.3
(x 4.3) among the cases. This was statistically
significant with a p — value <0.05.

In a study done by Switalska et al, the mean Trail
making — B (TMT B) scores was 152.07 among the
cases and 84.67 secs among the controls. The mean
score for errors was 1.04 in the study group and 0.23
in the control group. In TMT test part A and B,
patients with depression received almost twice as
long execution time as healthy controls, suggesting a
distinct disturbances in the visuospatial working
memory. These patients also committed significantly
more errors in Part B of the test, based on reacting in
accordance with established patterns (making a trail
in numerical or alphabetical order), On this basis, it
can be concluded that in these patients, there are
attention disorders involving difficulties in searching
the perceptual field and in switching attention.
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Difficulties in execution of part A can also be related
to impairment in sustained attention, and can also be
the result of a general psychomotor slow down.[?!
Talarowska et al have observed that the mean Trail
making — B(TMT B) time was 82.78 secs among the
patients with first episode of depression and 110.98
among the patients with recurrent episodes of
depression.?®! Two studies conducted by Martinez-
Aran et al, patients with depression obtained
significantly worse results in both parts of the test
Trail making (TMT) than healthy controls. The
execution times obtained in those studies, 51.2
seconds for Part A and 151.2 seconds for Part B.
These results are consistent with previous reports of
Martinez-Aran et al, in which patients with
depression received prolonged execution times of
part A (55.2 sec.) and Part B (154.3 sec.).®® In a study
by Basso’s et al, patients with depression obtained in
the test (Trail making testy TMT A and B
significantly =~ worse  results than  healthy
individuals.[034

Correlation between Becks Depression Inventory
(BDI- 11) scores ( ie severity of depression ) with
SMMSE, DSST, trail making A and B and its errors
among the Depressive patients. In the present study,
Comparison between Becks Depression Inventory
(BDI — 1) scores and SMMSE, DSST, trail making
A and B of Depressive patients shows that, the
correlation was negative and significant between
SMMSE and DSST, positive and significant for TMT
-B, positive and non significant for TMT — A, TMT
— A Error and TMT - B Error. In the present study,
when Becks Depression Inventory (BDI — Il) scores
were compared with Standardized Mini Mental
Status Examination (SSMSE) scores, the correlation
was negative and statistically significant with a p —
value <0.000. This shows with an increase in severity
of Depression (ie increase in BDI — Il score) the
SMMSE score is decreasing, which ensures that
deficits in Attention, Orientation, Registration,
Recall, Language, Construction abilities are
increasing. In the present study, when Becks
Depression Inventory (BDI — 1l) scores were
compared with Digit Symbol Substitution Test
(DSST) scores, the correlation was negative and
statistically significant. This study shows higher BDI
— Il score is associated with lesser number of correct
responses on Digit Symbol Substitution Test (DSST).
i.e., BDI — Il score is inversly related to the number
of correct responses in Digit Symbol Substitution
Test (DSST). As the severity of depression is
increasing, the number of correct responses on Digit
Symbol Substitution Test (DSST) are decreasing. In
the present study, when Becks Depression Inventory
(BDI — 1) scores were compared with Trail making
A test scores, the correlation was positive, but
statistically not significant. This study shows that
higher the Becks Depression Inventory (BDI — II)
score (ie with increase in severity of depression),
more time is taken to complete the Trail making test—
A (TMT_A). It signifies that Depressive patients with
higher BDI - Il score have significant deficits in

visual attention, task switching, visual search speed,
scanning, speed of processing, cognitive flexibility
and executive functions which results in more time to
complete the Trail making test — A (TMT_A) i.e.,
BDI — Il score is directly related to time taken for the
completion of Trail making test — A(TMT_A), but
was not statistically significant. In the present study,
when Becks Depression Inventory (BDI — 1) scores
were compared with Trail making B test scores, the
correlation was positive, and statistically significant.
This study shows that higher the Becks Depression
Inventory (BDI — II) score (ie with increase in
severity of depression), more time is taken to
complete the Trail making test — B (TMT_B).It
signifies that Depressive patients with higher BDI —
Il score have significant deficits in visual attention,
task switching, visual search speed ,scanning ,speed
of processing ,cognitive flexibility and executive
functions which results in more time to complete the
Trail making test— B (TMT_B) .i.e. BDI - 1l score is
directly related to time taken for the completion the
TMT_B. In the present study, the correlation between
trail making test _A errors and Becks Depression
Inventory (BDI — II) score was positive, but not
statistically significant and correlation between trail
making test _B errors and Becks Depression
Inventory (BDI — II) score was positive, but not
statistically significant. In a study done by Sabrina
Paterniti and colleagues, participants with high levels
of depressive symptoms showed a greater decrease in
SMMSE score at baseline and at 4-year follow-up
assessments. High levels of depressive symptoms
were also associated with a higher risk of a 3-point
decrease in SMMSE score and with a higher risk of
low cognitive functioning at follow-up. These results
were similar to the present study results.*d In a study
done by Ling Han and colleagues, after adjusting for
age, cardiovascular risk, illness severity, baseline
physical and cognitive function, and other covariates,
a one-point increase in Hamilton Depression Rating
Scale (HAMD) score (baseline mean * standard
deviation: 15.4 * 8.4) was associated with a lower
SMMSE score, this is similar with the present study
results.24Han and colleagues, showed that increase
in Hamilton Depression Rating Scale (HAMD) scale
scores were linked with poorer performance on the
Standardised  Mini-Mental State Examination
(SMMSE) scale, similar to the present study
results.’?l The metaanalysis of Snyder showed that
performance in some neuropsychological measures
of Executive Functions is sensitive to symptom
severity, revealed by the existence of a positive
relation between both measurements.4In the meta-
analysis of McDermott and Ebmeier 14 studies were
included. These works assessed the relationship
between severity of the depressive episode according
to Hamilton Depression Rating Scale (HAMD) or
MADRS (Montgomery-Asberg Depression Scale)
scores and performance on different
neuropsychological tests. Significant negative
correlations were observed between symptom
severity and episodic memory (g=0.31), Executive
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function tasks(g=0.32) and processing speed
(9=0.16).B31  Chaves’et al study, shows the
deterioration of wverbal fluency along with
intensification of depressive symptoms.*4 In a study
done by Switalska et al, that depressive patients
performed poorly in Trail making — A and Trail
making — B tests, but when compared with the
severity of Depresion, the correlation coefficient was
0.23 with TMT A, -0.14 with the TMT A errors, 0.01
with TMT B and -0.07 with the TMT B errors unlike
the results of this study. 2!

CONCLUSION

The results clearly indicate that Cognitive
Dysfunctions are present in Depression. As the
Severity of Depression increases measured by Beck
Depression Inventory (BDI — II) has significant
cognitive dysfunctions.
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