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Objective The aim of the study is to observe the effect of post-stroke depression on 
functional outcomes during inpatient rehabilitation.
Materials and Methods The design involved is prospective observational study. 
The location involved is Neurological Rehabilitation unit in a tertiary care university 
hospital. The study period ranges from October 2019 to April 2020. The participants 
involved are the patients with first ever stroke, male and female with age ≥18 years 
and duration less than 1 year. All participants were assessed at admission and after 
14 sessions of inpatient rehabilitation by depression subscale of Hospital Anxiety and 
Depression Scale (HADS-D) and Hamilton Depression Rating Scale (HDRS). The stroke 
outcomes measures used were: Barthel Index (BI), Scandinavian Stroke Scale (SSS), and 
Modified Rankin Scale (MRS).
Results There are a total of 30 participants (18 males) with median stroke duration 
of 90 days. The median age of the patients was 58 years. Sixteen patients had ischemic 
and 14 had hemorrhagic stroke. Out of these, 57% (n = 17) had symptoms of depres-
sion (HADS-D >7). Participants in both groups (with and without depression) showed 
improvement in all the functional outcome measures (BI, SSS, MRS) at the time of 
discharge as compared with admission scores. The changes in the outcome measures 
were statistically significant within groups (p < 0.05) but not significant between the 
groups (p > 0.05).
Conclusion The post-stroke depression is common among stroke survivors of less 
than 1 year duration. There was no significant difference in the functional outcomes 
between stroke patients with depression and those without depression with inpatient 
rehabilitation program.
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Introduction
Post-stroke sequelae are one of the major causes of adult 
disability worldwide, with nearly 60% of the survivors 
experiencing long-term functional disabilities.1,2 They have 
increased incidences of neuropsychiatric disorders, such 
as depression, generalized anxiety, post-traumatic stress 
disorder, psychotic states, apathy, and obsessive disorders, 
etc.3 Among these, depression is reported to be present in 
20 to 65% of patients with highest incidence during the initial 
3 to 6 months following stroke.4-6 By definition, post-stroke 
depression (PSD) does not exist before the stroke and occurs 
in chronological context of a stroke. PSD is known to be 
associated with poor outcomes of both inpatient and outpa-
tient rehabilitation, increased risk of recurrent stroke, and 
mortality. Still, it is under diagnosed and frequently over-
looked.7-12 The existing literature on PSD is predominantly 
focused on the prevalence, risk factors, relation with stroke 
characteristics, and effect on the quality of life.13-16 There are 
very few prospective studies on the effect of PSD on the func-
tional outcomes during inpatient rehabilitation, so this study 
was conducted to look into this issue at some length.

Materials and Methods
This observational prospective study was performed in neu-
rorehabilitation unit of a tertiary hospital between October 
2019 and April 2020. Study population included stroke 
patients undergoing inpatient rehabilitation. Inclusion cri-
teria were: first ever arterial stroke with less than 1 year 
duration and age ≥18 years. Both ischemic and hemor-
rhagic strokes were included. Exclusion criteria were: 
patients unable to or not willing to give consent, recurrent 
stroke, severe cognitive impairment (Montreal Cognitive 
Assessment scores ≤25), pre-existing psychiatric illness, 
having communication disorder, i.e., global aphasia, hear-
ing impairment, and severe comorbid conditions like recent 
myocardial infarction, unstable angina, contracture of joints, 
etc. Approval from the Institute’s Ethics Committee was 
obtained before commencement of the study.

Informed consent was obtained from the patients fol-
lowed by detailed clinical and neurological examinations. 
The demographic details, clinical complaints, and exam-
ination findings were recorded. Patients were assessed for 
both depression and functional outcomes on day 1 of admis-
sion and after the completion of 14 sessions of inpatient 
rehabilitation. They received daily neurological rehabilita-
tion program which included physiotherapy, occupational 
therapy, clinical psychotherapy, and psychosocial counsel-
ing. Physiotherapy program included exercises for range 
of motion, stretching, and strengthening of affected limb, 
along with balance and gait training with assistive device (if 
required). The occupational therapy program comprised of 
training to perform activities of daily living (ADL), functional 
abilities training, fine and gross motor activities. The clinical 
psychologist performed psychotherapy which was focused 
mainly on cognitive assessment and retraining in the affected 
domains. They also addressed the issue of neuropathic pain 

in patients who were not responding to pharmacotherapy 
alone. The psychosocial counseling included awareness and 
counseling about the illness, emotional and financial sup-
port and the counseling was conducted by a psychiatric 
social worker.

Assessment and Outcome Measures
Patients were screened for depression, using depression sub-
scale of Hospital Anxiety Depression Scale (HADS-D).17 It 
consists of 7-item questionnaire on depression and responses 
range from 0 to 3 with final scores ranging from 0 to 21. A 
score of more than 7 in HADS-D was considered as depres-
sion. The patients were divided into two groups, i.e., those 
with no depression and with depression. The Hamilton 
Depression Rating Scale (HDRS) was used as adjunct to the 
HADS-D score.18 The HDRS consists of 17-items question-
naire depending on the symptoms of depression with scores 
ranging from 0 to 52.

The functional ability of patients was assessed using 
Barthel Index (BI) scores.19 It is a 10-item scale, which 
assesses a person’s ability in performing ADL including feed-
ing, grooming, bathing, dressing (both upper and lower half), 
personal toilet, bladder and bowel care, transfers, stair nego-
tiation abilities, and mobility. It is a 100-point scale, with 
better functional independence denoted by higher scores.

Post-stroke impairment was measured using Scandinavian 
Stroke Scale (SSS). It consists of nine items generating a min-
imum score of 2 (worst neurological compromise) and a 
maximum score of 58 (without neurological compromise). 
There are nine items consisting of consciousness, orientation, 
eye movement, speech, facial palsy, arm motor power, hand 
motor power, leg motor power, and gait.20

Modified Rankin Scale (MRS) was used to stratify disabil-
ity in the patients following stroke.21 The scores range from 
0 to 6, measuring from perfect health without symptoms 
(score 0) to death (score 6).

Statistical Analysis
The data collected was analyzed using R software of 
version 3.4.4 and basic descriptive statistics was com-
puted. The correlation graph was plotted using SOFA sta-
tistics (www.sofastatistics.com). Statistical significance was 
assessed by appropriate tests like Chi-square test, Wilcoxon 
rank sum test, and Mann-Whitney test. The Spearman’s test 
was used for correlation. The statistical significance was 
defined as p < 0.05.

Results
A total of 388 stroke patients were screened in the outpatient 
services of the department. Out of these, 31 participants 
fulfilled the inclusion criteria. One participant did not com-
plete the study. Following screening with HADS-D score, 
17 participants were found to have depression (HADS-D ≥8) 
while 13 did not have depression (►Fig. 1).

The demographic and clinical profile of the patients is 
depicted in ►Table 1. The baseline characteristics were not 
significant amongst the groups except in age. The median age 
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was 58 years in group with depression and 37 years in those 
without depression. Majority of the patients were men and 
left-sided hemiplegia was more common in both the groups. 
Median duration of stroke was 90 days (both groups).

Patients without depression showed significant improve-
ment in functional recovery with BI (p = 0.001) and SSS, (p = 
0.001) but it was not significant for MRS (p = 0.062). Similarly, 
patients with depression also showed improvement in the 
outcome measures at the time of discharge which was signif-
icant for BI (p = 0.001), SSS (p = 0.003) but not significant for 
MRS (p = 0.07). So, in both the groups, a significant improve-
ment was observed in outcome measures at the time of dis-
charge as compared with admission (►Table 2).

However, there was no significant difference using same 
outcome measures when between groups comparison was 
made. The median difference of scores (discharge–admission) 

for BI and SSS were higher for patients without depression 
when compared with those with depression. But this was 
statistically not significant (p = 0.13 for BI, p = 0.45 for SSS, 
and p = 0.49 for MRS) (►Table 3).

The Spearman correlation test showed there is significant 
correlation between HADS-D with BI and SSS i.e., r = 0.62, p = 
0.001 and r = 0.65, p = 0.004, respectively. No significant cor-
relation was observed for HADS-D with MRS, i.e., r = 0.22 and 
p = 0.38 (►Fig.  2). The similar correlation was also found 
between HDRS and outcome measures (►Table 4).

In subgroup analysis of patients with depression (n = 17) 
at discharge, 10 of these recovered from depression (HADS-D 
<8) while seven individuals continued to be depressed 
(HADS–D ≥8). At discharge, the outcome scores (BI, SSS, and 
MRS) between the two subgroups were statistically signifi-
cant (►Table 5).

Fig. 1 Flowchart showing details of the stroke patients screened for the study.
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Table 1  Baseline demographic and clinical characteristics of the patients (n = 30) at admission

S no. Variables Group with depression
(N = 17)

Group without 
depression (N = 13)

p-Value

1 Age (in years)
Median (IQR)

58 (61,49) 37 (52,34) 0.01a

2 Gender 0.50b

Male 11 (65%) 7 (54%)

Female 6 (35%) 6 (46%)

3 Duration of stroke (in days) 0.27a

Median (IQR) 90 (210,30) 90 (120,30)

4 Type of stroke 0.43b

Hemorrhagic 9 (52%) 5 (38%)

Ischemic 8 (48%) 8 (62%)

5 Side of hemiplegia 0.55b

Right 6 (35%) 6 (46%)

Left 11 (65%) 7 (54%)

6 Aphasia 0.012b

1 = Motor 0 (0%) 5 (38%)

2 = Normal (No aphasia) 5 (30%) 4 (31%)

3 = Others 12 (70%) 4 (31%)

7 Sensations 0.134b

1 = Absent 6 (35%) 1 (8%)

2 = Impaired 5 (30%) 8 (61%)

3 = Normal 6 (35%) 4 (31%)

8 Shoulder pain 0.31b

Present 13 (76%) 8 (61%)

Absent 4 (24%) 5 (49%)

9 Barthel Index scores 0.20a

Median (IQR) 48 (50,45) 55 (60,45)

10 Scandinavian stroke scale scores
Median (IQR)

33 (37,28) 38 (42,34) 0.05a

11 Modified Rankin scale scores 0.30a

Median (IQR) 4 (4,4) 4 (4,3)

Abbreviation: IQR, interquartile range.
aMann-Whitney U test (Wilcoxon rank sum test).
bChi-square test.

Table 2  Outcome measures within the groups’ comparison at discharge

Outcomes Without depression n = 13 With depression n = 17

Admission Discharge p-Value Admission Discharge p-Value

Median Q3–Q1 Median Q3–Q1 Median Q3–Q1 Median Q3–Q1

BI 55 60–45 70 85–55 <0.001 48 50–45 65 75–45 <0.001

SSS 38 42–34 43 49–37 <0.001 33 37–28 40 41–30 0.003

MRS 4 4–3 3 4–3 0.062 4 4–4 4 4–3 0.007

Abbreviations: BI, Barthel Index; IQR, inter quartile range; MRS, Modified Rankin Scale; SSS, Scandinavian Stroke Scale.
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Table 3  Difference of scores (discharge  admission)

S no. Outcomes With depression n = 17 Without depression n = 13 p-Value

Median (Q3–Q1) Median (Q3–Q1)

1 Barthel Index Scores 10 20–5 15 25–15 0.13

2 Scandinavian Stroke Scale Scores 3 7–0 4 8–2 0.45

3 Modified Rankin Scale Scores 0 0,-1 0 0,-1 0.49

Fig. 2 Relationship between (A) HADS-D and Barthel Index (BI), (B) HADS-D and Scandinavian Stroke Scale (SSS) with regard to the difference 
in score between admission and discharge (Diff). HADS-D, depression subscale of Hospital Anxiety and Depression Scale; HDRS, Hamilton 
Depression Rating Scale.

Table 4  Spearman’s Rank correlation calculated with difference of outcome scores of admission and discharge in patients with 
depression (n = 17)

Dif. of scores BI Dif. of scores MRS Dif. of scores SSS

Dif. of scores HADS-D r 0.62 0.22 0.65

p <0.001 0.38 0.004

Dif. of scores HDRS r 0.73 0.4 0.67

p <0.001 0.1 0.002

Abbreviations: Dif, difference of scores between admission and discharge; HADS-D, depression subscale of Hospital Anxiety and Depression Scale; 
HDRS, Hamilton Depression Rating Scale; MRS, Modified Rankin Scale; SSS, Scandinavian Stroke Scale.
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Discussion
The present study targeted stroke survivors of less than 
1 year duration with PSD and functional outcomes following 
arterial stroke. PSD was more common in elderly males with 
left hemiplegia who were also having shoulder pain. Berg et 
al observed in their study that the older males were more 
depressed following strokes.22 The reason behind might be: 
males were more concerned about working disability and 
had poor coping ability with the stroke sequelae as compare 
with females.23 Males are breadwinners of the family in our 
country and working elderly men may be concerned about 
how they will fulfill the roles and responsibilities following 
stroke which could be one of the reasons they were more 
depressed following stroke.

The prevalence of PSD in our study was 57% which is sim-
ilar to an earlier study by Farner et al, who reported preva-
lence rate of PSD to be 56%.24 Another study by Srivastava et al  
reported lower prevalence of PSD (35.3%).25 The reason for 
higher prevalence in our study may be due to smaller sample 
size and unequal age distribution as well.

In the current study, the functional outcomes were sig-
nificantly improved in both the groups (with and without 
depression). However, between the group difference was not 
statistically significant. This implies that the rehabilitation 
program resulted in effective improvement of functioning in 
patients with stroke irrespective of status of depression. Žikić 
et al observed that the functional outcomes (measured by BI) 
significantly improved in nondepressed as compare with 
depressed patients.14 The findings of our study may be due  
to the good family care and support, and comprehensive 
rehabilitation program which resulted in improvement of 
functional status in patients with PSD. Psychosocial coun-
seling was done in both groups; however, it is likely that 
patients with depression were receptive to counseling ses-
sions and were able to overcome the reactive depression fol-
lowing stroke and showed good functional recovery.

The present study also found that there was negative cor-
relation between the change of scores in depression (HADS-D 
and HDRS) and change in functional outcome scores (BI, 
SSS) from admission to discharge. It has been reported by 
Ahn et al that depression scores showed significantly nega-
tive association with BI and positive association with MRS.15  

A positive correlation was observed between depression and 
MRS in the present study but was found to be statistically 
insignificant. Žikić et al reported similar findings in their 
study with insignificant correlation between depression and 
functional abilities (using BI Score).14

Žikić et al in their study also observed that 26% of the 
patients initially diagnosed with depression experienced sta-
tistically significant recovery by the end of the study.14 In our 
study, 59% (n = 10) patients in the depression group, recov-
ered from it at the time of discharge (HADS-D <8) while in the 
remaining it persisted at the time of discharge (HADS-D ≥8)  
which was statistically significant. In subgroup analysis, we 
observed that patients who recovered from depression had 
significantly better functional outcome scores as compared 
with those with persistent depression. However, this is a sub-
group analysis with a very small number of patients and will 
require assessment with larger sample size to draw general-
ized conclusions.

In this study, nine patients having severe depression 
received oral antidepressants (selective serotonin reuptake 
inhibitors [SSRIs]). Hackett et al26 in their systemic review 
observed that the duration of SSRI treatment for the manage-
ment of PSD ranged from several weeks to 12 months. In our 
study we assessed patients including those on oral antide-
pressants after 14 sessions of treatment; this short duration 
of assessment might not be enough time for the pharmaco-
therapy especially SSRIs to act as per their potential.

There are some limitations of this study like; (1) small 
sample size; (2) assessment of depression by self-reported 
questionnaires, and (3) exclusion of patients with a longer 
post-stroke duration, recurrent stroke, and global aphasia. 
Therefore, the study population is not representative of gen-
eral stroke patients.

Conclusion
PSD is common among stroke survivor of less than 1 year 
duration. Functional outcomes in stroke survivors with and 
without PSD improve with comprehensive inpatient rehabil-
itation. Further research with larger sample size and more 
homogeneous cohort is required to observe the effect of PSD 
on functionality and disability.

Table 5  Subgroup data analysis among depressed patients (n = 17) at discharge

S. no. Outcomes Still in depression
(HADS-D≥ 8, n = 7)

Without depression  
(HADS-D< 8, n = 10)

p-Value

Median (Q3–Q1) Median (Q3–Q1)

1 Barthel Index Scores 0 10–0 20 26.5–11 0.004

2 Scandinavian Stroke 
Scale Scores

0 3–(0.5) 5 8.5–3 0.04

3 Modified Rankin Scale 
Scores

0 0–0 1 1–(1) 0.002

Abbreviations: HADS-D, depression subscale of Hospital Anxiety and Depression Scale; HDRS, Hamilton Depression Rating Scale.
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