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Background: Psychiatrists use different scales to evaluate post-stroke depression; however, some 
concerns have raised about their low specificity.
Objectives: This study aimed to assess the validity and reliability of the Persian version of the Post-
Stroke Depression Scale (PSDS) in Iran. 
Materials & Methods: In this analytical cross-sectional study, 155 patients with stroke who 
were referred to neurology clinics in Rasht City, Iran, were interviewed by a psychiatric assistant 
(Gold Standard DSM-5 interview was used to separate the depressed from the non-depressed). 
The participants were then assessed by the PSDS and the Hospital Anxiety and Depression Scale 
(HADS). Moreover, a Receiver Operating Characteristic (ROC) curve with the standard Gold 
DSM-5 interview was used to determine the ability of the scales and to categorize depression. 
Eventually, the data were analyzed in SPSS V. 19. 
Results: Data analysis indicates that the factor structure of HADS is one-dimensional, and 
exploratory and confirmatory analysis supported the fit for the one-factor model as the best fitting 
model. Bartlett test (The Chi-square=408.217, df=28, P<0.001) showed significant relationships 
between variables. The internal consistency of HADS was 0.638 for depression and 0.617 for 
anxiety. The test-retest reliability is equal to for 60 subjects were randomly re-evaluated within 
one to two weeks, reported that r=0.783, for anxiety and r=0.741 for depression. Finally, based 
on the ROC curve, the cut-off point of 9 was chosen, and the different severity of depression was 
distinguished by 9, 14, and 20.
Conclusion: The Persian version of PSDS possesses appropriate psychometric properties among 
the Iranian population.
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Introduction

ost-stroke Depression (PSD) is a frequent 
complication that lowers rehabilitation 
outcomes and quality of life and poses a 
substantial risk for suicide [1, 2]. A pooled 
estimate indicates that depressive symp-

toms are present in one-third of all stroke survivors at 
any time during the follow-up period [3, 4]. 

Early detection of PSD is essential to optimize the re-
covery of stroke patients and to prevent unfortunate inci-
dents. Depression in stroke patients is generally assessed 
by scales developed for the psychiatric population [5].

Stroke patients who survive often suffer from severe 
physical and mental disabilities that need special care; 
meanwhile, long-term rehabilitation causes emotional 
distress for the families and increases the costs of care 
and maintenance [6].

Neuropsychiatric disorders are associated with cere-
brovascular diseases, including depression, anxiety, 
apathy, cognitive dysfunction, mania, psychosis, patho-
logical affective display, catastrophic reactions, fatigue, 
and anosognosia [7]. Affecting about 30% of patients, 
depression is the most common post-stroke psychiatric 
disorder. Although PSD is known to deteriorate one’s 
performance, reduce the quality of life, and increase 
mortality, its pathogenesis is still unclear [8]. Roughly, 
one-third of the survivors experience depression within 
six months after the stroke [9]. Although the exact cause 
of PSD is unknown, many studies propose that the loca-
tion of brain lesions plays a crucial role in the incidence 
of depression [10].

Folstein et al. argued that depression was significantly 
more common in patients with stroke compared to pa-
tients with physical impairments due to orthopedic in-
juries. The first systematic longitudinal study on PSD 
demonstrated how severely PSD could disrupt daily ac-
tivities, social and cognitive functions [7]. The first ex-
perimental research on PSD, conducted by Martin Roth 
[7], established the link between atherosclerosis and de-
pression. Folstein et al. [7] also observed that depression 
is significantly prevalent in stroke patients. 

Numerous clinical studies recommend antidepressant 
treatment for PSD. Besides treating depression, this 
method can improve brain executive functions after 
stroke [11].

Investigating depression in stroke patients by employ-
ing scales that were initially developed for psychiatric 
patients introduce bias in the results. Because conditions 
such as agitation, psychomotor retardation, insomnia, or 
significant loss of weight account for a large percentage 
of depression, while these disorders could be absent in 
stroke patients. Post-stroke Depression Scale (PSDS) 
is an instrument designed specifically for patients who 
have undergone stroke and usually endure physical and 
cognitive impairments [12].

Because patients with stroke subsequently encounter 
psychological disorders, and psychometric properties of 
PSDS have not been explored in Iran, we aimed to con-
duct this study to determine:

1. PSDS content validation,

2. PSDS structural validity through exploratory factor 
analysis,

3. PSDS internal consistency, 

4. PSDS test-retest reliability,

5. The cut-off point through ROC curve with standard 
Gold DSM-5 interview.

Materials and Methods

This correlational descriptive-analytic study was per-
formed at outpatient neurology clinics in the North of 
Iran in 2016-2017. 

The post-stroke depression scale was translated in three 
steps:

1. In the first step, two translators translated this test in-
dependently. Both translators were fluent in the medical 
field, as well as Persian and English languages.

P
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●The findings of the present study are of practical importance and fulfill a clinical and research requirement. This 
need goes beyond the field of psychiatry and encompasses other areas of medicine as well.  
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2. In the second step, two versions of the translation 
were presented to another expert to make his final judg-
ment on the test.

3. In the third step, the test was initially administered 
to several patients, and if the sentence was incompre-
hensible to them, the translation of the text was revised.

The numerical value of the kappa coefficient of agree-
ment in this study was 0.76.

The statistical population included all people living in 
Rasht City, Iran, with a history of stroke. Of them, 155 
were selected through convenience sampling method. 
The research is correlational, and its objectives were to 
investigate the psychometric properties of the test, includ-
ing validity and reliability by the statistical factor analysis 
method. At least 100 people are recommended [13].

The researchers chose the samples from the outpatients 
who had referred to the Rasht clinics and had been di-
agnosed with stroke based on imaging reports and the 
neurologist's opinion (recorded in the case). Those pa-
tients entered the study based on the following criteria: 
patients diagnosed with ischemic or hemorrhagic stroke 
through CT scan or MRI results in the last six months 
and who had an acceptable cognitive status (the mini-
mental state examination score ≥18) and no aphasia 
agreed to enter the study. The exclusion criteria were a 
history of the serious psychiatric disorder before stroke 
(schizophrenia, bipolar disorder, major depression) that 
have been diagnosed by a psychiatric assistant before 
this research (it was done through a psychiatric inter-
view), antidepressants use, severe medical conditions 
(diabetes, heart failure, ischemic heart disease, hyper-
tension, and other severe medical problems that have 
caused unstable physical conditions in the patient), and 
substance dependency (opium, cannabis, methamphet-
amine, and alcohol).

Study instruments

Demographic questionnaire

After obtaining informed consent from patients, the de-
mographic questionnaire (age, sex, marital status, occu-
pational status, life status, education, and serious medical 
comorbidities such as a history of ischemic heart disease, 
heart failure, diabetes, and hypertension) was completed 
based on the patients’ records and statements.

Mini-Mental State Examination (MMSE)

The Mini-mental State Examination (MMSE), devised 
by Folstein et al. (1975), is one of the most common 
tools for measuring overall cognitive function. The 
results of various studies have shown that the MMSE 
screening test, given its overall cut-off score of 18, can 
differentiate patients with dementia from healthy indi-
viduals with 95% sensitivity and 97% specificity. The 
cut-off point has also been calculated for males as 18 
and for females as 17 [14, 15]. In the current study, the 
overall cut-off point was 18, and patients with a score 
below 18 were excluded.

The Hospital Anxiety And Depression Scale 
(HADS)

The Hospital Anxiety And Depression Scale (HADS) 
is a brief tool that appraises the level of anxiety and de-
pression in physically disabled patients by excluding 
physical symptoms and concentrating on psychological 
ones. The authors recommend 11 as the cut-off score, 
beyond which the scores acquire a clinical significance. 
In Kaviani et al. study to validate this scale in the Iranian 
patients, the Cronbach α was below the depression scale 
(0.70), and the cut-off point was 6, indicating a good 
internal consistency [16]. In the present study, after the 
questionnaire was completed, and the total scores were 
calculated, the patient's depression condition was deter-
mined based on the cut-off point 11.

Post-stroke Depression Scale (PSDS)

The Post-stroke Depression Scale (PSDS) was de-
signed by Yue et al. in China (2014) to screen depression 
in post-stroke patients and measured its reliability and 
validity [12]. PSDS is featured by 8 items that accurate-
ly assess the patient's feelings over the past seven days. 
Patients receive a maximum score of 24. In the origi-
nal version, based on the defined cut-off point, a score 
below 6 shows the absence of depression, 6-15 signify 
mild depression, 15-17 denote moderate depression, and 
17 or more indicate severe depression. 

Results

Table 1 presents the frequency and percentage of de-
mographic variables in the subjects. Of the total 155 
study samples, 68 (43.9%) were female, and 87 (56.1%) 
were male. Moreover, 85 participants (54.8%) lived in 
urban, and 70 (45.2%) in rural areas.
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To assess PSDS content validity, seven senior psychia-
trists confirmed the Persian translation of the PSDS. The 
kappa coefficient and its statistical analysis is a numeri-
cal measure ranging from 0 to +1. Values closer to +1 in-
dicate a direct and proportional agreement. Values closer 

to 0 indicate the existence of inverse agreement and dis-
agreement. In this study, the kappa coefficient was 0.8, 
indicating a high agreement between the referees.

Table 1: Frequency distribution of demographic characteristics of individuals in the sample group

Variable No. %

Gender
Female 68 43.9

Male 87 56.1

Residence
City 85 54.8

Village 70 45.2

Age (y)

Less than 50 12 8

50-60 59 38

61-70 54 35

71-80 21 14

Over 80 9 5

Education

Illiterate 65 41.9

Elementary school 50 32.3

Secondary School 23 14.8

High School Diploma 13 8.4

Bachelor Degree and over 4 2.6

Marital status

Single 0 0

Married 129 83.2

Divorced 1 0.6

Widow 25 16.1

Occupation 

Unemployed 78 50.3

Laborer 11 7.1

Employee 2 1.6

Retired 30 19.4

Self-employed 34 21.9

Life status
With the family 153 98.7

Nursing home 2 1.3

Personal history of psychiatric 
disorder

Has it 6 3.9

Does not have 149 96.1

Family history of psychiatric 
disorder

Has it 8 5.2

Does not have 147 94.8

History of a medical disorder

Diabetes 13 8.4

Heart failure 6 3.9

Ischemic heart disease 9 5.8

Blood pressure 83 53.5

All items 17 .11

Does not have 27 17.4

PSDS content validation: 
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Structural validity through exploratory factor 
analysis 

It includes finding out the dispersion of scores, as well 
as the mean and standard deviation in each component 
of the PSDS. The structural validity of the PSDS ques-
tionnaire for patients was assessed using exploratory 
factor analysis. To investigate the reliability of the data 
for exploratory factor analysis, the Kaiser-Mayer-Olkin 
measure of sampling adequacy was used to measure the 
adequacy of sampling in factor analysis. In the present 
study, the KMO value was 0.889, indicating the suitabil-
ity of the selected sample. The value of KMO always 
fluctuates between 0 and 1. 

If the KMO is less than 0.5, the data will not be suit-
able for factor analysis. If the value is between 0.5 and 
0.69, the data are moderately fitted, and if the value is 
greater than 0.7, the correlations between the data would 
be appropriate for factor analysis (Hair, 2010). Bartlett’s 
method is another way of identifying data suitability. 

Bartlett’s test of sphericity examines the hypothesis that 
the observed correlation matrix belongs to a commu-
nity of dependent variables. For a factor model to be 
useful and meaningful, variables need to be correlated. 
In this study, Bartlett test (Chi-square=408.217, df=28, 
P<0.001) showed significant relationships between vari-
ables.

Table 2 presents the mean and standard deviation of 
each question. 

Table 3 presents the extracted components. Based on 
this Table, PSDS has 1 factor. The first factor explains 
48.765% of the total variance.

The correlation coefficient between the HADS ques-
tionnaire and PSDS questionnaire was used to deter-
mine concurrent criterion validity. Pearson’s correlation 
coefficient was between 0.150 and 0.539, indicating a 
significant relationship between the two questionnaires.

Table 2. Distribution of the dispersion of PSDS questions, Mean±SD

Mean±SDKurtosisSkewnessQuestions

1.33±1.088-1.2920.141Decreased speech (don’t want to speak)

1.46±1.014-1.0700.153Easy fatigability

1.43±1.105-1.3310.029Easy to cry up too early

1.15±0.999-0.8590.045Insomnia, waking

1.5±1.065-1.2990.024Feeling of decreased capability

0.21±0.546-1.7460.141Suicidal ideation

1.16±1.003-1.0740.784Feeling of difficult to recover

1.16±0.95-0.07680.452More irritable than usual

Table 3. Common coefficients of each PSDS question

Components
Special Value Rotation of the Squares of Roots

Total Percentage of 
Variance

Cumulative 
Percentage Total Percentage of Vari-

ance
Cumulative 
Percentage

1 3.901 48.765 48.765 3.901 63.828 63.828

2 0.889 11.233 59.998

3 0.805 10.06 70.058

4 0.581 7.266 77.324

5 0.546 6.827 84.152

6 0.489 6.111 90.262

7 0.402 5.021 95.283

8 0.377 4.717 100.000

Extraction Method: Principal Component Analysis.
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Internal consistency of PSDS 

Table 4 presents the result of internal consistency. Us-
ing the correlation coefficient, the values obtained were 
0.638 for depression and 0.617 for anxiety. This suggests 
that the scale can be considered reliable with the samples.

Test-retest reliability of PSDS

Test-retest reliability was conducted to confirm the 
stability over time for each measuring instrument. The 
test was performed twice; in the case of a questionnaire, 
this would mean giving a group of participants the same 
questionnaire on two different occasions. If the corre-
lation between separate administrations of the test was 
high (~0.7 or higher), then it had good test-retest reli-
ability. Test-retest reliability in this study was performed 
for 60 subjects and was randomly re-evaluated within 
one to two weeks. The values were reported as r=0.783 
for anxiety and r=0.741 for depression. In general, these 
results represent a moderate level of reliability (P<0.01).

PSDS cut-off point through ROC curve with stan-
dard Gold DSM-5 interview

Descriptive statistics indices such as percentage, fre-
quency, mean, and SD were used to describe the data. 
ROC curve method was also used to determine the sen-
sitivity (correct diagnosis ratio) and specificity (correct 
diagnosis ratio of healthy individuals from the patient 
group) and to obtain the best cut-off point of PSDS in 
agreement with clinical interview findings. The ROC 
curve is a graph obtained by dividing the sensitivity ratio 
(true positive rate) by the false positive rate. In this case, 
the further the curve to the left-hand corner of the graph, 
the more accurate it is because there is a real positive 
value of ‘one’ and a false positive of ‘zero’ (Figure 1). 
The prevalence of depression based on the Persian ver-
sion of the standardized mean and standard deviation in 
the four classes of non-depressed (<9), mild depression 
[9-14], moderate depression [15-20], and severe depres-
sion (>20). Results showed that 48% had no depression, 
29% had mild depression, 21% had mild depression, and 
2% had severe depression.

Table 4. The correlation coefficient between HADS questionnaire scores and PSDS

Variable PSDS

HADS
Anxiety 0.638**

Depression 0.617**
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The questionnaire has 8 items, and patients receive a 
maximum score of 24. A score of less than 9 non-de-
pressed, a score of 9-14 with mild depression, a score of 
15-20 with moderate depression, and a score of 21 and 
above are considered severe depression.

Discussion 

The purpose of this study was to examine the reliability 
and validity of PSDS (designed and validated in China, 
2014) in Rasht City, Iran. To the best of the authors’ 
knowledge, this is the first study on this issue conducted 
in Iran. In terms of cognitive status, 32 subjects were nor-
mal, and 123 had a mild cognitive problem. According to 
the inclusion criteria, none of the samples had a moderate 
or severe cognitive problem. After calculation of the cut-
off point of the PSDS, it was found that 48% of the sub-
jects had no depression, 29% had mild depression, 21% 
had moderate depression, and 2% had severe depression. 

A similar study used the BDI (Beck Depression In-
ventory) and CES-D scales (Center for Epidemiologic 
Studies Depression Scale) to examine 30 elderly pa-
tients who had referred to an outpatient clinic. Report-
edly, the prevalence of post-stroke depression (within at 
most three months) was 68% [17]. This figure is more 
than the incidence (52%) of depression in the current re-
search. It could be argued that psychosocial differences 
in residence and the sensitivity, as well as specificity of 
the scales used, can be due to the time elapsed from the 
stroke, the adaptation one makes to the stroke, and the 
difference in sample size.

Also, comparing the results of this study with the re-
search carried out in China shows that the prevalence of 
depression after stroke is higher in Iran (52% vs. 34%). 
Considering that in both studies, the sample size and the 
time elapsed from the stroke and the scale (PSDS) used 
were the same, this difference could be explained by re-
course to psychosocial factors in Iranian society. Also, in 
line with the present study, Kaviani et al. observed that 
the prevalence of depression in Iran was higher [17]. To 
determine the new cut-off point, the ROC analysis was 
used, and the resulting point was 9, which exceeds that 
reported by Yingying Yue et al. [12] (the clinical cut-off 
point in the Chinese version of this scale is 6). This find-
ing can also be owing to the greater incidence of depres-
sion in Iran. Based on the results, researchers may regard 
9 as a criterion to differentiate people who develop de-
pression after the stroke from those who do not in future 
studies in Iran. It is worth noting that these points have 
only a conventional aspect, and it is suggested that future 
research focus on the validity of these cut-off points.

The findings demonstrated that HADS had good sensi-
tivity and specificity in identifying PSD [18]. The study 
of Kaviani et al. has also substantiated the good validity 
of this test in Iranian society [16]. In terms of the num-
ber of questions, the depression subscale of this test (7 
questions) is in good proportion with PSDS (8 questions). 
Meanwhile, both scales are self-assessing tools and supe-
rior over HDRS, which was used by Yingying Yue et al. 
[12]. This fact justifies the role of this test as an external 
measure in the present study. Consequently, besides clini-
cal evaluations, which are a subjective operation, the au-
thors of the current study were able to deploy the scores of 
this test as an objective evaluation to determine the con-
current criterion validity of the test. After the data were 
analyzed, the Pearson correlation coefficient was found 
0.66, indicating a significant relationship between the two 
questionnaires (P=0.01). Therefore, PSDS can be effec-
tively used to measure depression in this type of patients.

In Yingying Yue et al. study, the Hamilton depression 
scale was used to appraise the validity of PSDS, and the 
correlation coefficient was 82.22 [12], implying its high 
validity and consistency with the present research. The 
slight difference in the correlation coefficients of the 
present study and that performed in China suggests that 
the correlation coefficient of the Chinese version of the 
PSDS as measured by Hamilton scale is greater than the 
correlation coefficient of the Persian version of PSDS as 
calculated by HADS. This variation can be due to the 
differences in the sensitivity and specificity of the scales, 
the statistical method adopted in every case, the sample 
size, the scales’ language, as well as psychosocial factors 
in Chinese and Iranian patients. Meanwhile, this varia-
tion is not statistically significant.

Analyzing the average score obtained from each com-
ponent of PSDS showed that the mean scores ranged from 
0.2 to 1.5. Furthermore, analyzing the standard deviation, 
which is the most stable index of dispersion, revealed that 
the highest dispersions in the questionnaire used in this 
study belong to “easy to cry”, “decreased speech (don’t 
want to speak)”, and “feeling of decreased capability”. 
The resulting standard deviation for these three compo-
nents was respectively 0.105, 1.088, and 1.065. The pa-
tients indicated a lower dispersion (0.546) with respect to 
the component measuring suicidal thoughts.

To assess the construct validity, Yingying Yue et al. 
used the Spearman rank correlation coefficient, which 
showed the relationship between each single item and 
the total score. The high correlation in the ranges of -0.5 
and 1 to 0.5 confirms the good stability of this scale, dem-
onstrating that PSDS is a suitable measure for evaluating 
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depression in these patients. Also, differential reliability 
showed a statistically significant difference between de-
pressed and non-depressed individuals [12].

The findings of this study established that all items are 
consistent with factor analysis. In this study, the com-
mon extraction coefficients were 0.6 for “early fatigue”; 
0.5 for “easy to cry”, “decreased speech (don’t want to 
speak)”, “feeling of decreased capability”, and “feeling 
of difficult to recover”; 0.49 for “more irritable than usu-
al”; 0.3 for “insomnia”; and 0.2 for “suicidal ideation”.

As mentioned, in this research, a test-retest was car-
ried out on a random sample (40%) to determine the reli-
ability of PSDS. Comparing the correlation coefficients 
between the scores obtained from the test and retest 
indicated that this scale has a good reliability. Another 
method used for assessing reliability was to determine 
the Cronbach alpha. The reliability thus obtained was 
0.84, which is acceptable in psychological tests.

Sirvioglu et al. [19] used the geriatric depression scale 
to evaluate post-stroke patients. Accordingly, 49 subjects 
were regarded non-depressed, and 36 subjects were con-
sidered to have developed the minor depressive disorder. 
The Cronbach α coefficient was 0.89 in data analysis, 
and it was observed that this scale could be employed to 
measure depression in post-stroke patients.

In a study in 2012, Kang et al. compared the screen-
ing properties of four assessment scales for post-stroke 
depression. In this study, discriminating abilities of all 
scales for major and all PSD were good (area under ROC 
values 0.88-0.93 and 0.88-0.92 at two weeks; and 0.93-
0.96 and 0.89-0.91 at one year, respectively) [20].

In another study, Li J et al. reported the factor structure 
and psychometric properties of a new measure of early 
symptoms of PSD in 2014. The EFA extracted a theoreti-
cally consistent, clinically interpretable, 29-item, 6-fac-
tor model for early symptoms of PSD. A first-order CFA 
retained the 6-factors but deleted three underperforming 
items [21]. In our study, the confirmatory factor analysis 
by using structural equation modeling showed that all 
indicators are of good value and confirm the structure of 
one factor of the questionnaire.

Conclusion

The post-stroke depression scale presents an appro-
priate validity and reliability in measuring depression 
among Iranian patients who have undergone a stroke. 
The findings of the present study are of practical impor-

tance and fulfill a clinical and research requirement. This 
need goes beyond the field of psychiatry and encom-
passes other areas of medicine as well. Regarding the 
limitations of this research, it should be mentioned that 
this scale was examined only on outpatients who had re-
ferred to neurological clinics, and its results might not 
be generalized to all stroke patients. Besides, the exclu-
sion of patients with severe cognitive problems, medical 
comorbidities, illiteracy, and substance abuse is another 
limitation of this study. Therefore, it is suggested that 
future studies use a wider scale and larger sample size.
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