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Abstract
Background: Cognitive symptoms are one of the core symptoms of depressive disorders with a bearing effect on
functional outcomes. Cognitive symptoms, including poor concentration and difficulty making decisions, are one of
the DSM-IV diagnostic criteria for major depressive disorder. This study was designed to evaluate cognitive deficits
in a sample of adult patients with major depressive disorder (MDD) in remission. A cross-sectional study was done
on 60 patients fulfilling the diagnostic criteria of MDD in remission state. In addition, 60 normal subjects with
matched age, sex, and educational level were compared with the patients group. Participants in both patients and
control groups were subjected to clinical assessment using Mini-International Neuropsychiatric Interview plus (MINIplus), assessment of cognitive functions using Wechsler Memory Scale-Revised (WMS-R) short form, and Wisconsin
Card Sorting Test (WCST).
Results: There were statistically significant differences between patients and control groups regarding cognitive
function. The patients group scored less in visual memory, verbal memory, attention/concentration, and
psychomotor speed. They also performed poorly regarding executive functions. But there was no statistically
significant difference between the patients and control groups regarding sustained attention and visuospatial
function. No significant correlations did exist between age at onset of MDD and the duration of illness with
different domains of cognitive function except for figural memory of WMS-R and categories completed of
Wisconsin card sorting test.
Conclusion: Patients with MDD in remission experienced deficits in several cognitive functions when compared to
matched control subjects. The cognitive functions do not reach normal levels of performance, particularly in visual
memory and executive functioning with remission of depressive symptoms.
Keywords: Major depressive disorder, Cognitive impairments

Background
Major depressive disorder (MDD) is the most common
psychiatric disorders, with an estimated lifetime prevalence of 16% [1]. Its high prevalence and its major global
impact, which are associated with considerable socioeconomic costs, characterize MDD. Thus, identification of
factors associated with the course of illness and its functional outcome helps in designing treatment
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interventions, which reduce the individual and society
burden [2]. Cognitive impairment (CI) during depression
was identified as one factor predicting the relapse or recurrence of MDD and as a predictor of the functional
outcome of depression [3, 4].
CI are found in the acute and remitted states of depression, despite pharmacological and psychotherapy interventions [5]. Cognitive symptoms are one of the main
characteristics of depressive disorders with an influence
on many functional outcomes. Poor concentration and
difficult in decision-making are one of in the diagnostic

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

Ali et al. Middle East Current Psychiatry

(2021) 28:71

Page 2 of 6

Table 1 Socio-demographic variables
Socio-demographic variables

Patients group (n = 60)

Control group (n = 60)

Age (years)
Mean ± SD

33 ± 8.2

t

P

1.38

0.16

X2 = 0.03

0.85

X2 = 0.97

0.6

X2 = 0.03

0.85

34.9 ± 7

Sex
Male

20 (33.3%)

21 (35%)

Female

40 (66.7%)

39 (65%)

Educational level (n and %)
< 6 years

2 (3.3)

2 (3.3)

6–12 years

46 (76.7)

50 (83.3)

> 12 years

12 (20)

8 (13.3)

Marital status
Currently married

31 (51.7%)

30 (50%)

Not married

29 (48.3%)

30 (50%)

There were statistically non-significant differences between patient and control groups regarding all socio-demographic variables (p > 0.05)

criteria for major depression. Many cognitive functions
impaired in MDD as attention, declarative memory, and
executive function. Moreover, there was also accordant
implication on working memory, attention and executive
dysfunction, and processing speed [6]. It is now recognized that cognitive disorders are among the major
causes of functional impairment in depressed patients.
Cognitive symptoms should be considered important dimension of MDD and should be the target of any management action that is introduced [7].

Subjects
Patients group

Aim of the study

Control group

The aim of this study was to evaluate cognitive deficits
in a sample of adult patients with MDD in remission.

Sixty subjects matched for age, sex, and educational level
from blood bank donator who had no psychiatric,
neurological, medical, or substance use disorders at the
time of assessment were compared with the patients’
group.

Methods
This cross-sectional study was carried out on subjects
attending regularly for follow-up at Outpatient Psychiatric Clinics, Neuropsychiatry Department, Suez Canal
University Hospital, Ismailia Governorate, Egypt.

Table 2 Clinical variables of the patients group
n = 60
Age at onset
Mean ± SD

A trained psychiatrist using MINI-plus applied to patients and control groups, which is a short structured
clinical interview enabling researchers to make diagnoses
of psychiatric disorders according to DSM-IV. The administration time of the interview is approximately 15
min [8].
Assessment of cognitive functions

8.4 ± 4.99

Number of episodes
Mean ± SD

Study procedure
Clinical assessment using the Arabic version of MiniInternational Neuropsychiatric Interview plus (MINI-plus)

23.3 ± 6.3

Duration of illness
Mean ± SD

A simple random sample of 60 patients who attended
the outpatient psychiatric clinic in Suez Canal University
Hospital aged from 18 to 45 years old and fulfill the
diagnostic criteria of MDD in remission state according
to DSM-IV. The study excluded patients who were on
any medication that affects cognitive performance, received electro-convulsive therapy during the last 6
months, had neurological or medical disorders, or had
substance use disorders.

3.87 ± 1.96

The average age at onset of MDD was 23.3 ± 6.3 years of age and the average
duration of illness was 8.4 ± 4.99 years. Also, the average number of
depressive episodes the patients had was 3.87 ± 1.96

1. Wechsler Memory Scale-Revised (WMS-R) short
form. It is formed of a series of brief subtests, each
measuring a different facet of memory. The seven
subtests measure short-term learning and recall of
both verbal and figural material. Figural stimuli are
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Table 3 Assessment of cognitive function by Wechsler memory scale
Patients group (n = 60)

Control group (n = 60)

T

P

Figural memory, mean ± SD

3.6 ± 2.3

9.9 ± 1.7

16.6

< 0.001 HS

Visual paired associates, mean ± SD

4.8 ± 0.46

4.97± 0.1

3.1

0.08 (NS)

WMS-R subtests
Visual memory

Verbal memory
Logical memory, mean ± SD

3.5 ± 1.4

8.2 ± 1.2

19.5

<0.001 (HS)

Verbal paired associates, mean ± SD

7.2 ± 0.6

10.2 ± 1.4

14.6

< 0.001 (HS)

Attention/concentration/psychomotor speed function
Mental Control, mean ± SD

5.3 ± 1.5

8.4± 1

13

<0.001 HS

Digit span, mean ± SD

5.2 ± 1.4

8.5 ± 1

13

< 0.001 (HS)

5.5 ± 0.5

5.6 ± 0.5

1.8

0.08 (NS)

Visuospatial function
Visual reproduction, mean ± SD

There were statistically significant differences between the patient and control groups. The patients’ group scored less in cognitive functions regarding visual
memory, verbal memory, attention/concentration, and psychomotor speed

presented visually and verbal stimuli are read to the
examinee. The seven subtests contribute to the assessment of General Memory (five subtests) and Attention /Concentration/Psychomotor speed (two
subtests) [9].
2. Wisconsin Card Sorting Test (WCST). It assesses
conceptualization, abstract reasoning, and flexibility
in problem-solving. Cards of different numbers,
forms, and colors which are established by the
examiner but unknown to the patient are presented
to persons for sorting into groups. Many cognitive
functions such as the ability to think abstractly, selectively attend, and shift cognitive set are acquired
for successful performance on this test. In this
study, a trained psychologist applied Sorting Test
Computer Version 4-Research Edition to assess
both patients and control groups [10].
Statistical analysis

Data are entered, checked, and analyzed by SPP for
Windows version 8 and Epi-Info version 6.

For all abovementioned statistical tests done, the
threshold of significance is fixed at a 5% level (p-value).
The following results were considered:
 Significant when the probability of error is less than

5% (p < 0.05)
 Non-significant when the probability of error is over

5% (p > 0.05)
 Highly significant when the probability of error is

less than 0.1% (p < 0.001)
The smaller the p-value got, the more significant are
the results.

Results
Discussion

While cognitive symptoms represent one of the core features of major depressive disorder, its persistence after
recovery of depressive symptoms calls the attention of
many researchers to study the pattern and reason for
poor cognitive performance in a patient with MDD.

Table 4 Assessment of executive function by Wisconsin card sorting test
Wisconsin card sorting test variables

Patients group (n = 60)

Control group (n = 60)

T

P

126.7 ± 6.6

109.2 ± 19.7

6.4

< 0.001 (HS)

0.75 ± 1.6

5.2 ± 1.4

15.8

< 0.001 (HS)

20.9 ± 13.9

14.5 ± 6.8

3.2

0.0017 (S)

1.6 ± 1.6

1.46 ± 1.3

0.4

0.6 (NS)

Trial administered (conceptualization)
Mean ± SD
Categories completed (abstract thinking)
Mean ± SD
Perseverative errors (cognitive flexibility)
Mean ± SD
Failure to maintain set (sustained attention)
Mean ± SD

There were statistically highly significant differences between patient and control groups regarding executive function with the patient group performed poor
regarding trial administered (conceptualization) and categories completed (abstract ability) (p < 0.001) and also had a statistically significant higher percentage of
perseverative errors (cognitive flexibility) (p < 0.05)
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Table 5 Correlation between duration of illness and cognitive
and executive functions
r

P

Figural memory

− 0.35

< 0.001 (HS)

Visual paired associates

0.12

> 0.05 (NS)

Visual memory

Table 6 Correlation between age at onset of MDD and
cognitive and executive functions
r

P

Figural memory

− 0.05

> 0.05 (NS)

Visual Paired Associates

0.14

> 0.05(NS)

Visual memory

Verbal memory

Verbal memory

Logical memory

− 0.1

> 0.05 (NS)

Logical memory

0.14

> 0.05(NS)

Verbal paired associates

0.04

> 0.05(NS)

Verbal Paired Associates

0.11

> 0.05(NS)

Mental control

− 0.019

> 0.05(NS)

Mental control

− 0.18

> 0.05(NS)

Digit span

− 0.16

> 0.05(NS)

Digit span

− 0.06

> 0.05(NS)

− 0.07

> 0.05(NS)

Attention/concentration

Attention/concentration

Visuospatial function
Visual reproduction

Visuospatial function
− 0.05

> 0.05(NS)

Wisconsin card sorting test

Visual reproduction
Wisconsin card sorting test

Trial administered (conceptualization)

0.04

> 0.05(NS)

Trial administered (conceptualization)

0.08

> 0.05(NS)

Categories completed (abstract ability)

− 0.28

< 0.05(S)

Categories completed (abstract ability)

− 0.06

> 0.05(NS)

Perseverative errors (cognitive flexibility)

− 0.06

> 0.05(NS)

Perseverative errors (cognitive flexibility)

− 0.15

> 0.05(NS)

Failure to maintain set (sustained attention)

− 0.18

> 0.05(NS)

Failure to maintain set (sustained attention)

− 0.13

> 0.05(NS)

There were statistically non-significant correlations between duration of illness
and different subsets of Wechsler memory scale (p > 0.05), except for figural
memory (a subtest of visual memory ) which exhibited statistically a high
significant correlation with duration of illness (p < 0.001) though this negative
linear relationship was weak (r = − 0.35). Also, there were non-significant
correlations between duration of illness and executive functions assessed by
Wisconsin card sorting test (p > 0.05), except for categories completed
(reflecting abstract thinking) which exhibited statistically a significant
correlation with duration of illness (p < 0.05) though this negative linear
relationship was weak (r = − 0.28)

Little is known about the pathophysiological events linking cognitive impairment and depression.
Therefore, our study aimed to evaluate cognitive deficits, in a sample of adult patients with MDD in remission state of their depressive symptoms through a crosssectional study carried out on persons attending Outpatient Psychiatric Clinics, Suez Canal University Hospital, Ismailia Governorate, Egypt. The mean age of
patients was 33± 8.2 years, 77.7 % were female, the average age at onset of MDD was 23.3 ± 6.3 years, the average duration of illness was 8.4 ± 4.99 years and the
average number of depressive episodes was 3.87±
1.96. Good matching in our study of the two studied
groups ruled out confounding variables like age, sex, and
education level (Tables 1 and 2). Patients group with
MDD in remission in this study, compared to controls,
showed a statistically significant decline in cognitive function regarding visual memory, verbal memory, attention/
concentration, and psychomotor speed (Table 3). Also
there were statistically significant differences between patients and control group in executive function regarding
trial administrated, categories completed and perseverative error (Table 4). This may be due to that cognitive dysfunctions associated with MDD can endure beyond

There were statistically non-significant correlations between age at onset of
MDD and different subsets of Wechsler memory scale (p > 0.05). Also, there
were non-significant correlations between age at onset of depression and
executive function as assessed by Wisconsin card sorting test (p > 0.05)

clinical symptom remission, limiting work functioning,
and contributing to the overall disability [11].
In agreement with our study, Bortolato et al. studied
cognitive in MDD patients and found cognitive dysfunction in several domains, such as executive function,
memory, and attention. Therefore, they concluded that
cognitive impairment persists during the remission as a
residual manifestation in depression [12]. Cognitive impairments in memory, attention, and executive function
in our study are consistent with a prospective cohort
study that followed patients with MDD until remission.
Another study examined subjects with major depressive
disorder in remission found impairment in information
processing speed and memory, and over half of the subjects had cognitive impairment [13].
Most of the studies of patients with MDD in remission
concluded that there are impairment in different cognitive functions, such as sustained attention [3, 14], attention and executive functioning [15], verbal memory and
verbal fluency [16, 17], and executive functioning [18–
20] and thus make great indications that symptom reduction in MDD is not followed by cognitive improvement to a similar degree.
Our findings of memory impairment, attention
problems, and executive dysfunction (deficits of
conceptualization, abstract ability, and cognitive
flexibility) are consistent with the study carried out
by Oral et al., which determined that the executive
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functions, short and long-term memory, working
memory, and attention performances of patients
with MDD were lower than those of the healthy
control group [21]. However, when Memory is studied in terms of explicit and implicit, it is stated that
in depression there are no implicit memory problems because it is an automatic processes but the
explicit memory affected because requires a recollection [22].
Many evidence reported that cognitive impairment are
common both during and residually following depression [23, 24]. Moreover, individuals have reported impairment in cognitive function, even after remission of
depressive symptoms, which affect the workplace productivity/performance, quality of life, and the global function [25]. A study found that patients who were
currently in a state of remission for MDD experienced
persistent cognitive deficits compared to control subjects
[24]. The most cognitive deficits that remain after remission of depression are the attention and executive performance [15, 24].
Cognitive impairments persist during periods of remission even after treating MDD [26], which show the discrepancy
between
emotional
and
functional
improvement. In our study, the relationship between depressive and cognitive profiles revealed that no significant correlations did exist between age at onset of MDD
nor the duration of illness with different domains of cognitive function as assessed according to the standard
scores of the applied tests except for figural memory (a
subtest of verbal memory) of WMS-R and categories
completed (reflecting abstract ability) of Wisconsin card
sorting test which exhibited statistically high significant
correlation with duration of illness (Tables 5 and 6). In
agreement with our finding, Karabekiroglu et al. reported that the cumulative duration of depressive episodes and their repetition have effect on the severity of
the associated-cognitive impairment [27].
Best et al. concluded that early-onset depression is associated with higher disease severity and with higher levels
of recurrence [28]. Also Hasselbalch et al. stated that
many factors are involved and affect the neurocognitive
course in MDD (number, duration, severity of MDD episodes, age of onset, time passed since the last episode of
depression, treatment interventions used, or co-existent
psychiatric disorders), which makes the identification of a
specific cognitive profile in remitted persons even more
complex. The severity of cognitive impairment increases
as a function of the cumulative duration of MDEs [29].

Conclusions
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including visual memory, verbal memory, and
attention/concentration/ psychomotor speed,
together with deficits in executive functions
including impaired conceptualization, impaired
abstract ability, and less cognitive flexibility when
compared to matched control subjects.
 Duration of depressive disorder showed significant
correlations with impairment on some cognitive
domains as figural memory and abstract ability.
 MDD patients in remission state may experience an
improvement in some cognitive domains following
antidepressant therapy, but do not reach normal
levels of performance.
 Cognitive training and rehabilitation could prove
important in treating depression and help
preventing the relapse.
Study limitations

The present study had some limitations:
– Small sample size, non-probability sampling technique, and utilization of different antidepressant
drugs are the most important limitations of this
study.
– The reason for this is mainly ethical as most persons
are taking medications regularly with difficulties in
finding patients with MDD on no treatment,
fulfilling the inclusion and exclusion criteria of the
study, and being willing to participate.
– It was difficult to include patients taking the same
antidepressant drugs.
– Assessment of the severity of MDD would have
helped give more precise results.
Abbreviation
MDD: Major depressive disorder; CI: Cognitive impairment; DSMIV: Diagnostic and Statistical Manual of Mental Disorders; MINI-plus: MiniInternational Neuropsychiatric Interview plus; WMS-R: Wechsler Memory
Scale-Revised; WCST: Wisconsin Card Sorting Test
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