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In their study, Fingelkurts et al (2006) demonstrated via EEG 
(electroencephalogram) that patients with depression have ab-
normal activity in the prefrontal lobe and the limbic system. 
Among the most suggestive changes are as follows: the presence 
of theta waves in the frontal lobe and the frequency increase 
of alpha and beta waves. Since the first discussions about post-
stroke depression (Robinson 1986), it has been suggested that 
when catecholamine neurons are affected the production and 
release of neurotransmitters during the regeneration process is 
reduced, and this does not happen only in the affected area, but 
also throughout the cerebral tissue. It is known that the region 
located in the anterior part of the frontal lobe is where the high-
est concentration of catecholaminergic fibres is found. This is 
consistent with the observation that injuries in the frontal region 
are the most vulnerable to the production of post-stroke mood 
disorders, namely to post-stroke depression. 
The purpose of this paper is to demonstrate an association be-
tween certain parameters and the risk of post-stroke depres-
sion, and to establish the incidence of post-stroke depression.

Material and method
This is an observational, analytical, cross-sectional, prospec-
tive, case-control study.

Introduction
Post-stroke depression, an important complication of stroke, 
is rarely diagnosed and its treatment is unevenly administered. 
Mozaffarian et al (2016) stated that stroke is the third cause of 
mortality in the world, and the depressive disorder is the fourth 
cause of disability, but it is expected that in the not-too-distant 
future it will come second after cardiovascular disease.
There is a 15% risk of developing a depressive disorder through-
out life in a healthy person, whereas in those with stroke this 
risk is double (Weg et al 1999). Estimates of prevalence may 
vary depending on the time elapsed from stroke to psychological 
evaluation. Patients evaluated during the sub-acute stage, who are 
in a transition period trying to adapt to post-stroke consequenc-
es, develop the depressive episode as a reflection of the major 
changes that have occurred. In fact, the highest prevalence of 
depressive episodes was reported in the first month after stroke 
(Aben et al 2006; Aben et al 2003; Andersen et al 1995; Bhogal 
et al 2004; Bour et al 2010). This depends on several risk fac-
tors: the presence of personal history of psychiatric pathology 
(Lisa et al 2017), HTA (Jiang et al 2014), increased levels of 
malondialdehyde (Jouyban et al 2017), modified 5-HTTLPR 
(Kohen et al 2008), Caucasian race (Ramasubbu et al 1998), 
past history of stroke (Eriksson et al 2004) and localization of 
stroke (Dam et al 1989).
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This study involved 599 consecutive patients diagnosed with 
acute ischemic stroke. Of these, 175 were excluded: 14 cases 
with a history of depression, 50 cases of coma and subsequent 
death, and 111 patients had global aphasia. Of the 424 patients, 
two groups were formed: a depression group consisting of 82 
patients diagnosed with post-stroke depression according to 
the criteria of the Diagnostic and Statistical Manual of Mental 
Disorders, fourth revised edition (DSM-IV TR) and the guidelines 
of Treatment and Diagnostic in Neurology, and a control group 
of 342 patients where the diagnosis of depression was excluded. 
Of these 342 witnesses, 108 were randomly excluded to obtain 
the homogeneity of the two groups in terms of age and gender.
The study was conducted between 2009 and 2011 within the 
Emergency County Hospital in Cluj-Napoca, 2nd Neurology 
Clinic.
The Ethics Committee of “Iuliu Hatieganu” University of 
Medicine and Pharmacy approved the protocol of this study, 
and each patient signed the informed consent form.
Inclusion criteria were as follows:
- over 18 years of age
- clinical and imaging diagnosis of ischemic stroke
Exclusion criteria were as follows:
- patients who refused to participate in this study
- personal history of depression 
- diagnosis of haemorrhagic stroke
- diagnosis of transient ischemic attack
- the presence of global aphasia
- comatose patients
Patient demographics were observed. Brain imaging consist-
ed in performing brain CT or MRI to confirm the diagnosis of 
stroke, the localization of the lesion, the degree of cerebral at-
rophy, and the existence of periventricular white mater lesions.
The psychological assessment consisted of using Beck’s de-
pression inventory with 21 items. This scale evaluates minor 
and major depression criteria. Evaluation was performed within 

the first 7-10 days of patient hospitalization and depending on 
the status of patients.
The statistical analysis was achieved using MedCalc Statistical 
Software version 17.6 (MedCalc Software bvba, Ostend, Belgium; 
http://www.medcalc.org; 2017). Continuous data were expressed 
by median and 25th and 75th percentiles, and nominal data 
were characterized by frequency and percentage. Differences 
between groups were tested using the Man-Whitney test or the 
chi-square test, as appropriate. Multivariate binary logistic re-
gression was used for assessing the independent association for 
some variables with presence of depression. A p value lower 
than 0.05 was considered statistically significant.

Results
Table 1 compares patients with depression with those without 
depression. Patients with stroke located in the frontal lobe, the 
prefrontal cortex, the basal nuclei,the left hemisphere, who had 
white matter lesions or cerebral atrophy, had a statistically sig-
nificantly higher probability of being diagnosed with depres-
sion. The incidence of depression was lower in patients with 
stroke located in the parietal lobe.
The incidence of post-stroke depression in our study was 19.33%.
To determine the independent influence of the variables on the 
risk of depression we used the binary logistic regression (table 
2). The presence or the absence of depression was considered 
as the dependent variable. The data triggering statistical signif-
icance in univariate analysis were considered as independent 
variables. The following variables had an independent contri-
bution to the risk of developing depression: frontal lobe lesion 
(OR 2.4, p=0.04), prefrontal cortex lesion (OR 8.3, p<0.001), 
left hemisphere lesion (OR 7.4, p<0.001), periventricular le-
sion (OR 7.4; p<0.001).

Table 1. Characteristics of qualitative variables associated with the risk of post-stroke depression

Variable Without depression With depression P
Age 67(60; 73) 65.5 (58.75; 74) 0.6
Gender

F
45 (19.2%) 20 (24.4%)

0.4
 

M 189 (80.6%) 62 (75.6%)
Environment R 83 (35.5%) 34 (41.5%)

0.4U 151 (64.5%) 48 (58.5%)
Frontal lobe lesion 27 (11.5%) 27 (32.9%) <0.001
Prefrontal cortex lesion 13 (5.6%) 29 (35.4%) <0.001
Basal nuclei lesion 84 (35.9%) 44 (53.7%) 0.007
Temporal lesion 102 (43.6%) 32 (39%) 0.5
Occipital lesion 64 (27.4%) 16 (19.5%) 0.2
Parietal lesion 58 (24.8%) 10 (12.2%) 0.02
Hemisphere R 21 (9%) 35 (42.7%)

<0.001L 213 (91%) 47 (57.3%)
White matter lesions 28 (12%) 43 (52.4%) <0.001
Cerebral atrophy 53 (22.6%) 38 (46.3%) <0.001
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Discussions
In our study, we analysed the correlation between the existence 
of certain ischemic lesions and the occurrence of post-stroke 
depression, as well as the existence of other factors that could 
influence the incidence of post-stroke depression. According to 
the established protocol, one out of five patients experienced 
post-stroke depression. Lu et al (2017) indicated 11.1 cases of 
post-stroke depression in 1,000 people with stroke. Salinas et 
al (2017) assessed 1,424 patients and noticed that 21.4% devel-
oped post-stroke depression. This varied according to ischem-
ic stroke localization, there fore when occurring in the ante-
rior circulation depression appeared in 31.4% of cases and in 
16.1% of the cases with white matter lesions. Yang et al (2015) 
found 40 patients with post-stroke depression out of a total of 
116, which was correlated with the localization of the lesion, 
especially right insular or left putamen involvement. Yuan et al 
(2012) showed that 3 out of 10 patients developed post-stroke 
depression, which is 481 (28.1%) of 1,713 patients.
In our study, cases involving associated periventricular white 
matter lesions have a greater risk of post-stroke depression 
(53.8%). In their study, Kim et al (2011) emphasized that 47.8% 
of cases with vascular lesions in the periventricular white mat-
ter were diagnosed with post-stroke depression. On a group of 
243 participants, Wu et al (2014) demonstrated that silent white 
matter lesions in basal ganglia were associated with a high risk 
of depression (p=0.01). Chenfei et al (2016) showed that focal 
white matter lesions syndrome in the cingulate gyrus were as-
sociated with the onset of post-stroke depression.
In 32.9% of cases, frontal lobe lesions were associated with the 
onset of post-stroke depression, which was also supported by 
studies by Tang et al (2011) and Vataja et al (2004). Metoki et al 
(2016) showed a16.9% incidence of post-stroke depression in a 
group of 421 patients, with the highest risk in case of frontal or 
temporal lobe lesions. In our study, patients with temporal lobe 
lesions did not have a statistically significant risk of developing 
depression, as opposed to those with prefrontal cortex lesions. 
This was confirmed by Vataja et al (2001) on a group of 109 pa-
tients, where the risk of post-stroke depression was associated 
with the presence of lesions of the prefrontal cortex, especial-
ly in the left hemisphere, and the presence of cerebral atrophy 

did not correlate with post-stroke depression. Using mice with 
lesions of the left prefrontal cortex, Vahid-Ansari et al(2016) 
demonstrated the correlation between this localization and the 
onset of post-stroke depression, however associated with a sig-
nificant degree of anxiety.
Gender distribution shows a prevalence of depression in males 
(75.6%). This was also confirmed by Sarfo et al (2017) in their 
study on 200 patients, where depression was found in 52.5% 
of men, with a 36.5% incidence of post-stroke depression. In 
a group of 73 stroke patients, Gyagenda et al (2015) observed 
a 31.5% prevalence of depression, without being influenced 
by the patient’s area of origin (urban/rural). In our study, 63% 
of patients come from the urban area, but this does not corre-
late with the risk of post-stroke depression. In a longitudinal 
observational study on a group of 89 patients, Ortega-Barrioet 
al (2013) demonstrated that the patient’s are of origin does not 
statistically influence the risk of post-stroke complications, in-
cluding depression.
Among the limitations of the study we mention the relatively 
modest number of patients, the lack of psychological assess-
ments prior to acute stroke, and the lack of imaging evaluation 
prior to the onset of stroke.

Conclusions 
The risk of post-stroke depression may be influenced by the 
localization of stroke in the frontal lobe, the prefrontal cortex 
of the left hemisphere and the associated presence of periven-
tricular white matter lesions.
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