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Psychometric evaluation of the 
Signs of Depression Scale with 
a revised scoring mechanism in 
stroke patients with communicative 
impairment

Mariska J van Dijk1, Janneke M de Man-van Ginkel2,3,  
Thóra B Hafsteinsdóttir1,2,3 and Marieke J Schuurmans1,2,3

Abstract
Objectives: To investigate (1) the diagnostic value of the Signs of Depression Scale (SODS) in a Likert 
scale format and (2) whether the Likert scale improves the diagnostic value compared with the original 
dichotomous scale.
Design: Cross-sectional multicentre study.
Setting: One general and one university hospital in the Netherlands.
Subjects: A total of 116 consecutive hospitalized stroke patients, of whom 53 were patients with 
communicative impairment.
Main measures: Depression was diagnosed with the Composite International Diagnostic Interview 
(CIDI) administered to the patients’ relatives. The Barthel Index (BI) was used as an external validator.
Results: The correlation between the CIDI and the SODS-Likert or the SODS was small (rb = 0.18), and 
the correlation between the Barthel Index and the SODS-Likert (rs = −0.30) or the SODS (rs = −0.33) was 
moderate. For both instruments, the discriminatory power for diagnosing depression when compared 
with the CIDI was best at a cut-off score of ⩾2. The internal consistency of the SODS-Likert was 
acceptable (α = 0.69) and slightly higher than that of the SODS (α = 0.57). The inter-rater reliability of the 
SODS-Likert and the SODS was acceptable (intraclass correlation coefficient (ICC) 0.66 and ICC 0.80, 
respectively). The clinical utility was rated good.
Conclusion: The diagnostic value of the SODS did not improve using a Likert scale format. However, 
the diagnostic value of the original dichotomous SODS is reasonable for the initial mood assessment of 
stroke patients with communicative impairment.
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Introduction

Depression affects about one-third of patients after 
stroke,1 and it significantly impacts their well-
being and recovery.2,3 There is growing evidence 
that treatment of depression decreases the inci-
dence of symptoms and improves physical  
recovery.2 Although guidelines recommend screen-
ing for depression,4,5 it remains undiagnosed and 
under-treated.2

Communicative impairment, caused by lan-
guage and cognitive deficits, is associated with 
depression after stroke.4,5 An assessment of depres-
sion in these patients is difficult because instru-
ments for the clinical diagnosis depend on the 
patient’s ability to communicate.6

In our systematic review,7 we identified a num-
ber of non-language-based instruments that were 
developed for use in patients with impaired com-
munication, which are both ‘observer-rated  
instruments’ and ‘self-assessment instruments’. 
Self-assessment instruments seem less suitable for 
use in patients with impaired communication 
because these require the ability to understand and 
respond to spoken language; patients have to report 
their mood on a visual analogue scale which 
assumes that patients are able to interpret the pic-
tures and understand the scoring of the scale. Of 
the observer-rated instruments, such as the Aphasia 
Depression Rating Scale,8 the Clinical Global 
Impression Scale,9 the Signs of Depression Scale 
(SODS),10 and the Stroke Aphasic Depression 
Questionnaire,11 the SODS was recommended 
based on its feasibility in daily care.7 Studies on the 
psychometric properties of the SODS, however, 
provide limited evidence because of (1) the exclu-
sion of patients with communicative impairment, 
(2) the use of a suboptimal reference test, and (3) 
small sample sizes.7,12 Furthermore, the dichoto-
mous format of the SODS was criticized in our pre-
vious study as it might limit the ability of clinicians 

to differentiate between the severity of the  
symptoms.13 The literature reports that yes/no 
answers lead to a loss of information and nega-
tively influence the diagnostic accuracy of an 
instrument,14,15 whereas a Likert scale may improve 
the performance of an instrument.14

Considering these limitations, along with the 
potential for usefulness in daily practice, we con-
cluded that further research is needed to provide 
conclusive evidence for the diagnostic accuracy of 
the SODS. We aimed to improve the earlier find-
ings by (1) including patients with communicative 
impairment to strengthen the methodological qual-
ity and generalizability of the study findings; (2) 
using a psychiatric interview, considered to be the 
gold standard,2,12 as the reference test; (3) includ-
ing an adequate sample size; and (4) modifying the 
SODS into a four-point Likert scale.

Based on this background, the aims of our study 
were to investigate (1) the diagnostic value of the 
SODS in a Likert scale format administered during 
daily care of patients with communicative impair-
ment after stroke and (2) whether a Likert scale 
improves the diagnostic value in comparison with 
the original dichotomous SODS.

Methods

Design

We conducted a cross-sectional study in stroke 
patients in two hospitals in the Netherlands. A refer-
ence test strategy was used to diagnose major 
depressive disorder in all stroke patients, with and 
without communicative impairment (Figure 1); in 
case of a communicative impaired patient, a relative 
(partner, child, sibling, close friend) rated the 
patient’s mood based on the Composite International 
Diagnostic Interview (CIDI), a standardized 
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psychiatric interview.16 For patients who were able 
to communicate, this standardized psychiatric inter-
view was conducted with them and their relatives. 
Additionally, the Barthel Index17 was used as a non-
language-based external validator. Physical disabil-
ity, often assessed by the Barthel Index,18 has been 
identified as a factor associated with depression 
after stroke.2,3

We aimed to achieve a sample size of at least 50 
patients and/or their relatives in both groups, which 
is considered to be sufficient to achieve a good 
methodological quality.19

Ethical approval was obtained by the Medical 
Ethics Committee of the participating hospitals 
(11/550C).

Participants

We included patients with a diagnosis of stroke 
(cerebral haemorrhage or cerebral infarction) who 
stayed in the hospital for at least four days. This 

due to the fact that we focused on identifying 
depressive symptoms in the early stage in a sample 
reflecting the total spectrum of stroke patients. 
Exclusion criteria were (1) major psychiatric 
comorbidity, (2) use of antidepressant medication 
at stroke onset, or (3) too ill to participate, as deter-
mined by clinicians. Relatives were included if 
they spoke Dutch and were in contact with the 
patient at least once a week. All patients and rela-
tives provided written informed consent; on behalf 
of the patients with communicative impairment, 
consent was obtained by a relative.

Outcome measures

The index test to identify depressive symptoms 
was the SODS in a Likert format. The original 
SODS is a six-item dichotomous scale with a yes/
no response format and a score of 0–6; higher 
scores indicate more depressive symptoms. Prior 
studies have shown a good sensitivity and fair 

Figure 1. Flowchart of inclusion and data collection.
BI: Barthel Index; CIDI: Composite International Diagnostic Interview; CSI: Caregiver Strain Index; FAST: Frenchay Aphasia 
Screening Test; MMSE: Mini-Mental State Examination; SODS-Likert; Signs of Depression Scale-Likert.
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specificity in studies with non-aphasic patients13,20,21 
and a fair sensitivity and specificity (cut-off score 
⩾2) in a study with aphasic patients.22

We translated the SODS into Dutch using back-
ward translation23 and transformed it into a six-
item Likert scale, with item scores ranging from 0 
(‘symptom not present’), 1 (‘several days’), 2 
(‘more than half of the days’) to 3 (‘symptom pre-
sent nearly every day’), and a maximum score of 
18. This four-point Likert scale format and the 
item labels are according to the format of the 
Patient Health Questionnaire-9,24 an instrument 
showing good psychometric properties within the 
stroke population.25,26

A major depressive disorder was diagnosed with 
the CIDI, a structured diagnostic interview for 
Diagnostic and Statistical Manual of Mental 
Disorders, Fourth Edition (DSM-IV) and Inter-
national Classification of Diseases, Tenth Edition 
(ICD-10) psychiatric disorders.16 The CIDI has 
shown good reliability and diagnostic agreement 
with the Diagnostic and Statistical Manual of 
Mental Disorders, Third Edition, Revised (DSM-
III-R) and the ICD-10 diagnosis of a major depres-
sive disorder.16

To provide a diagnosis of depression in patients 
with communicative impairment, the CIDI was 
administered to the relatives on behalf of these 
patients. To be able to use the CIDI-relative with 
confidence, we compared ratings of patients with-
out communicative impairment (CIDI-patient) 
and their relatives to check whether these rating 
sufficiently correlated, thereby indicating that 
relatives provide a reliable diagnosis of patients 
depression using the CIDI.

The Barthel Index measures the physical disabil-
ity after stroke on a score of 0–20 (lower scores indi-
cating more dependence)17 which was used as an 
external validator. The Barthel Index shows good 
internal consistency, validity, and reliability.18

Both a positive correlation between the 
SODS-Likert and the CIDI-relative (concurrent 
validity) and a negative correlation between the 
SODS-Likert and the Barthel Index (divergent 
validity) are considered part of the diagnostic 
value and represent the basis for calculating the 
diagnostic accuracy of the SODS-Likert.

The clinical utility of the SODS-Likert was 
measured with a dichotomous questionnaire in 
which nurses indicated item clarity and administra-
tion time required.27

Communicative ability was assessed with the 
shortened Frenchay Aphasia Screening Test 
(FAST)28 and the Mini-Mental State Examination 
(MMSE).29 The shortened FAST consists of the 
subscales ‘comprehension’ and ‘verbal expression’ 
and excludes the sections ‘reading’ and ‘writing’. 
The cut-off scores of the FAST depend on age: a 
score <17 for patients <60 years of age, a score <16 
for patients ⩾61 years and ⩽70 years, and a score 
<15 for patients ⩾71 years indicate communicative 
impairment. The maximum score is 20.28 The 
MMSE has a maximum score of 30.29 A cut-off 
score of ⩽18 indicates cognitive impairment.26 In 
case of communicative impairment based on the 
FAST and/or the MMSE, only the patient’s relative 
administered the CIDI. If no communicative 
impairment was found, both patient and relative 
administered the CIDI.

Caregiver burden was measured with the 
Caregiver Strain Index (CSI)30 because of a poten-
tial bias of a relative’s rating of a patient’s depres-
sion being influenced by his or her own perceived 
burden.31 The CSI has 13 items with yes/no 
answers, a maximum total score of 13, and a cut-
off score of ⩾7 for ‘considerable strain’.30

Procedure

The researcher (M.J.v.D.) visited both hospitals 
daily to recruit patients and relatives between day 
one and four of the patient’s admission, assessed 
whether the patient met the inclusion criteria, asked 
patients and relatives for informed consent, and 
collected patients’ sociodemographic and clinical 
data and relatives’ sociodemographic data.

Different pairs of nurses independently rated the 
patient’s mood using the SODS-Likert after receiv-
ing verbal and written instruction by the researcher 
on how to administer the instrument. The instruction 
emphasized that nurses should rate the instrument 
based on their observations during daily care repre-
senting their perception of patient’s mood and that 
they should not discuss the rating with colleagues 
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prior to completion. Ratings of nurses taking care of 
the patient for several days as well as ratings of 
nurses who took care of the patient for the first day 
were included because this reflected the usual daily 
care in hospital. The researcher administered the 
CIDI to patients who were able to communicate and 
to the relatives on behalf of all patients, regardless of 
their communicative abilities. The researcher was 
trained to administer the CIDI by the principal 
investigator (J.M.d.M.G), experienced in adminis-
tering the CIDI in patients after stroke. Nurses were 
asked to complete the SODS-Likert at the same time 
the researcher assessed the CIDI. However, the 
administration of the SODS-Likert was not always 
completed immediately after the instrument was 
provided by the researcher, mainly due to other 
activities that had to be performed. To prevent bias, 
in all cases, the researcher and the nurses were 
blinded to each other’s ratings.

Before administering the CIDI, patient’s cogni-
tive and communicative functioning was assessed 
by the researcher using the FAST and the MMSE 
and relative’s perceived caregiver burden using the 
CSI. Patients and their relatives were blinded to 
each other’s responses.

The researcher rated the patient’s functional disabil-
ity with the Barthel Index, based on information from 
the patient or the nurse, at the same time as the CIDI.

Nurses completed the clinical utility questionnaire 
after the first administration of the SODS-Likert.

All assessments were conducted from the fourth 
day of patient’s admission to the hospital. This time 
period enabled nurses to observe patient’s mood, 
which is important because the SODS is an 
observer-rated instrument. Data were collected 
between September 2013 and April 2014.

Statistical analysis

Correlation between the CIDI-patient and the 
CIDI-relative was measured with Cramer’s V, 
resulting in a correlation of V = 0.62 (P < 0.001). A 
correlation of ⩾0.50 is considered large;32 there-
fore, we concluded that the CIDI-relative could be 
used as a reference test.

The CIDIs rated positive by patients were also 
rated positive by their relatives, regardless of their 

perceived caregiver burden. Furthermore, the pro-
portion of relatives of depressed patients who 
reported caregiver burden was smaller than the 
proportion of those without caregiver burden. This 
indicated that caregiver burden did not influence 
relatives’ ratings of patients’ depression, and 
adjustment of the outcome of the CIDI-relative for 
caregiver burden was not indicated.

Descriptive statistics were used to summarize 
the baseline characteristics of the participants.

The convergent validity was calculated using 
biserial correlations (rb)33 between the SODS-Likert 
and the SODS and the CIDI. The divergent validity 
was calculated using Spearman’s correlation coef-
ficient between the SODS-Likert and the SODS and 
the Barthel Index. A correlation of 0.50 was consid-
ered ‘large’, 0.30 ‘moderate’, and 0.10 ‘small’.32

To determine the diagnostic accuracy, the sen-
sitivity, specificity, positive predictive value 
(PPV), and negative predictive value (NPV) were 
calculated based on a 2 × 2 table using different 
cut-off scores.

The internal consistency of the SODS-Likert 
and the SODS was assessed using Cronbach’s 
alpha. The inter-rater reliability was calculated 
using the intraclass correlation coefficient (ICC) in 
a one-way random-effects model. A value ⩾0.70 
for both Cronbach’s alpha and the ICC was consid-
ered ‘positive’, a rating considered acceptable for 
clinical practise.34

The clinical utility was evaluated using descrip-
tive statistics.

To investigate whether the Likert scale of the 
SODS improved the diagnostic value compared 
with the SODS, statistical analyses were conducted 
on both versions.

Data were analysed using SPSS 23.0 (IBM 
Corp., Armonk, NY, USA).

Results

Participant characteristics

Of the 343 eligible patients, we included 116 
patients, of which 53 (45.7%) with communicative 
impairment and 107 relatives, of which 53 (49.5%) 
were the relative of patients with communicative 
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impairment (Figure 1). Patients were not included 
if they were admitted for less than four days 
(n = 120, 35%), had not provided informed consent 
(n = 30, 8.7%), or were too ill to participate (n = 29, 
8.6%). Nine relatives (7.8%) of the 116 included 
patients did not give informed consent (Figure 1).

Patients with communicative impairment had 
moderate to severe disability (median Barthel Index 
score of 5 (interquartile range (IQR) 9, range: 
0–20)), whereas patients who were able to commu-
nicate had mild to moderate disability (median 
Barthel Index score 16 (IQR 11, range: 0–20)), with 

a significant difference between the groups (t = 6.45, 
P < 0.001, 95% CI: 5.21–9.82) (Tables 1 and 2).

The prevalence of depression, measured with 
the CIDI, was 35.8% (n = 19) in patients with com-
municative impairment and 12.7% (n = 8) in 
patients who were able to communicate.

Validity

The correlation between the CIDI-relative and the 
SODS-Likert was small (rb = 0.18, P = 0.30) and 
similar compared with the correlation between the 

Table 1. Patient characteristics (n = 116).

Characteristic Value

 Total study 
population

Patients with 
communicative 
impairment (n = 53)a

Patients without 
communicative 
impairment (n = 63)

Gender, n (%)
 Male 58 (50) 27 (50.1) 31 (49.9)
Age, mean (SD) (range) 70 (14.6) (27–90) 73.6 (12.2) (45–90) 67 (15.9) (27–88)
Type of stroke, n (%)
 Intracerebral haemorrhage 26 (22.4) 13 (24.5) 13 (20.6)
 Infarction 88 (75.9) 39 (73.6) 49 (77.8)
 Both 2 (1.7) 1 (1.9) 1 (1.6)
Side of lesion, n (%)
 Left 66 (56.9) 40 (75.5) 26 (41.3)
 Right 39 (33.6) 12 (22.6) 27 (42.9)
 Otherb 7 (3.4) 1 (1.9) 6 (9.6)
 Unknown 4 (6.0) – 4 (6.3)
BI score, median (IQR) (range) 11 (14) (0–20) 5 (9) (0–20) 16 (11) (0–20)
FAST score, mean (SD) (range)c 15.8 (5) (0–20) 9.5 (4.3) (0–18) 18.5 (1.3) (15–20) n = 28d

MMSE score, mean (SD) (range) 24.1 (3.5) (8–30) – 24.6 (2.5) (18–30)
Diagnosis of depression, n (%)
 CIDI-patient 8 (12.7) – 8 (12.7)
 CIDI-relative 25 (23.4) 19 (35.8) 6 (10.9)
Time between stroke onset and depression 
diagnosis in days, mean (SD) (range)

6.4 (2.7) (3–18) 6.9 (3.1) (3–18) 6 (2.1) (3–12)

SODS-Likert score, mean (SD) (range) 2.3 (3.2) (0–17) 3 (3) (3–18) 1.7 (3.2) (0–17)
SODS score, mean (SD) (range) 1.8 (1.8) (0–6) 2.4 (1.7) (0–5) 1.2 (1.7) (0–6)

BI: Barthel Index; FAST: Frenchay Aphasia Screening Test; IQR: interquartile range; MMSE: Mini-Mental State Examination; SODS: 
Signs of Depression Scale; SODS-Likert: Signs of Depression Scale-Likert.
a Based on FAST score or MMSE score or diagnosis by speech and language therapist.
b Brainstem or cerebellum.
c Cut-off value for communicative impairment: <17 for ages ⩾60 years, <16 for ages ⩾61 and ⩽70 years, and <15 for ages 
⩾71 years, indicating communicative impairment.

d The FAST was not completed for 35 patients.
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CIDI-relative and the SODS (rb = 0.18, P = 0.30). A 
moderate correlation was found between the 
Barthel Index and the SODS-Likert (rs = −0.30, 
P = 0.03), also indicating similarity compared with 
the correlation between the Barthel Index and the 
SODS (rs = −0.33, P = 0.02).

Diagnostic accuracy

The discriminatory power of the SODS-Likert was 
best at a cut-off score of ⩾2 and showed a sensitiv-
ity of 0.74 (95% CI: 0.49–0.91), a specificity of 
0.36 (95% CI: 0.20–0.55), a PPV of 0.40 (95% CI: 
0.31–0.49), an NPV of 0.71 (95% CI: 0.50–0.85), 
and an area under the curve (AUC) of 0.59 (95% 
CI: 0.42–0.75). The diagnostic accuracy of the 
SODS-Likert was almost equal to that of the SODS, 
as shown in Table 3, indicating that the Likert scale 
did not improve the discriminatory power.

Reliability

The internal consistency of the SODS-Likert was 
α = 0.69, showing a slight improvement compared 

with the SODS (α = 0.57). The inter-rater reliability 
of the SODS-Likert was ICC = 0.66 (95% CI: 0.46–
0.80), which was lower than the inter-rater reliabil-
ity of the SODS (ICC = 0.80; 95% CI: 0.63–0.89).

Clinical utility

The clinical utility of the SODS-Likert was inves-
tigated by analysing 83 questionnaires (41%), 
achieving an agreement of >90% on all items, rat-
ing the clinical utility as good (Table 4).

Discussion

This study provides estimates of the diagnostic 
value of the SODS-Likert as well as the original 
dichotomous SODS in a sample of stroke patients 
in a hospital setting. We included patients with 
communicative impairment using a reference test 
strategy diagnosing depression with a standardized 
psychiatric interview based on relatives’ ratings of 
depression and an external validator. The Likert 
scale format did not improve the diagnostic value 
of the SODS-Likert, as the findings showed equal 
performance of the SODS-Likert and the SODS. 
The performance of the SODS was satisfactory.

Our analysis was based on a small number of 
depressed patients; however, the prevalence of 
depression after stroke in patients with and without 
communicative impairment corresponds with other 
studies.1,35 Furthermore, the range in CIDI out-
comes and the scores on the SODS indicate that the 
sample reflected the entire range of severity of 
depression. Also, the sample sizes in our study are 
defined as good for both samples of patients with 
and without communicative impairment (53 and 
63, respectively) and excellent for the total sample 
size.19 These facts indicate that the sample size is 
sufficient to investigate the diagnostic value.

In this study, we found a correlation of 0.62 
between patients’ and relatives’ ratings of the 
patient’s mood. Due to the nature of the SODS 
focussing on behavioural symptoms, only partial 
criteria for depression according to the Diagnostic 
and Statistical Manual of Mental Disorders 
(DSM)36 can be assessed. Meyer et al.15 argue that 
in such cases a correlation of 0.30 defined as 

Table 2. Characteristics of relatives (n = 107).

Characteristic Value

Gender, n (%)
 Male 40 (34.5)
Age in years, mean (SD) (range) 57.9 (16.0) (19–92)
Relation to patient, n (%)
 Spouse, living together 56 (48.3)
 Spouse, not living together 2 (1.7)
 Child 40 (34.5)
 Parent 3 (2.6)
 Sibling 1 (0.9)
 Friend 1 (0.9)
 Other 4 (3,4)
CSI score
  Relative of patient with 

communicative impairment, 
mean (SD) (range)

6.6 (2.4) (1–11)

  Relative of patient without 
communicative impairment, 
mean (SD) (range)

4.7 (2.4) (0–10)

CSI: Caregiver Strain Index.
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moderate and of 0.50 as large32 are realistic. This is 
confirmed by more recent criteria qualifying a cor-
relation of 0.50 as ‘positive’.37 These criteria sup-
port our decision to use the CIDI-relative as a 
reference test.

The correlations between the CIDI-relative and 
either the SODS-Likert or the SODS were small. 
We did not find meaningful differences between 
the diagnostic accuracy of the SODS-Likert and 
the SODS, which both achieved good sensitivity 
and NPV at a cut-off value of ⩾2. Earlier studies 
found moderate correlations between the original 
SODS and the Hospital Anxiety Depression Scale 
(rs = 0.34)21 and the Patient Health Questionnaire-9 
(rb = 0.32),13 reporting a higher sensitivity of 0.8621 

and 0.8013 in patients able to communicate. The use 
of a screening instrument instead of a diagnostic 
instrument could explain this discrepancy since 
this leads to some misclassification in the identifi-
cation of depression after stroke.35 Furthermore, 
these results may indicate that identifying depres-
sive symptoms in patients with communicative 
impairment is more complex than in patients who 
can communicate adequately. The assessment of 
depressive symptoms using the SODS is solely 
based on observation of the patient’s behavioural 
signs. As a result, symptoms as ‘feeling of guilt’ or 
‘thoughts on death or suicide’ which are both DSM 
criteria for major depressive disorder cannot be 
included in the screening as these symptoms can 
only be assessed by patients verbal expression. A 
study on the symptom profile of depression after 
stroke supports this assumption; all symptoms of 
depression should be taken into account and evalu-
ated as the symptoms profiles of depression after 
stroke and other patient populations do not differ.38 
To improve the assessment of depression after 
stroke, the use of relatives’ ratings could be a valu-
able method to supplement the screening per-
formed by clinicians. Considering the large 
correlation between patients’ and relatives’ ratings 
of patients’ mood we found in our study, relatives 
are able to reliably rate the patient’s mood status.39

The internal consistency of the SODS-Likert 
was acceptable, whereas in the SODS, it was low. 
Our findings are in line with the findings of Bennet 
et al.,21 who found an internal consistency of 
α = 0.53. Their study as well as ours had a heteroge-
neous sample of hospitalized patients, which could 
explain the low internal consistency. Another study, 

Table 3. Diagnostic value of the SODS-Likert and SODS in patients with communicative impairment (n = 52).

Cut-off 
score

Sensitivity  
(95% CI)

Specificity  
(95% CI)

Positive predictive 
value (95% CI)

Negative predictive 
value (95% CI)

Area under the 
curve (95% CI)

SODS-
Likert

⩾1 0.79 (0.54–0.94) 0.24 (0.11–0.42) 0.38 (0.31–0.45) 0.67 (0.41–0.85) 0.59 (0.42–0.75)
⩾2 0.74 (0.49–0.91) 0.36 (0.20–0.55) 0.40 (0.31–0.49) 0.71 (0.50–0.85)
⩾3 0.63 (0.38–0.84) 0.58 (0.39–0.75) 0.46 (0.34–0.59) 0.73 (0.58–0.84)

SODS ⩾1 0.79 (0.54–0.94) 0.24 (0.11–0.42) 0.38 (0.23–0.54) 0.67 (0.35–0.90) 0.58 (0.42–0.75)
⩾2 0.74 (0.49–0.91) 0.40 (0.23–0.58) 0.41 (0.25–0.59) 0.72 (0.47–0.90)
⩾3 0.58 (0.34–0.80) 0.64 (0.45–0.80) 0.48 (0.27–0.69) 0.72 (0.53–0.87)

CI: confidence interval; SODS-Likert: Signs of Depression Scale-Likert; SODS: Signs of Depression Scale.

Table 4. Clinical utility of the SODS-Likert (n = 83).

Items Agree n (%)

Includes outcomes important to the 
patient

79 (95.2)

Is easy to administer (low respondent 
burden)

78 (94.0)

Time investment to assess is acceptable 82 (98.8)
Questions are easy to understand 79 (95.2)
Instructions are clear 82 (98.8)
Is easily scored; response categories 
are clear

75 (90.4)

Scores are readily understandable 
(possible follow-up is clear)

76 (91.6)

Provides information that is clinically 
useful

78 (94)

Time to administer in minutes, mean 
(SD)

3 (3)

SODS-Likert: Signs of Depression Scale-Likert.
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which was conducted in a rehabilitation setting 
with a more homogeneous sample, showed an 
acceptable internal consistency (α = 0.71).13 The 
inter-rater reliability of the SODS was acceptable, 
and very similar to the reliability identified in a 
previous study.13 The inter-rater reliability of the 
SODS-Likert was also acceptable.

The clinical utility of the SODS-Likert was 
found to be good, confirming earlier assumptions 
that the SODS is a clinically useful instrument.10,22

The results of our study suggest that a four-
point Likert scale does not improve the diagnostic 
value of the SODS, thereby rejecting our hypoth-
esis. Analyses of the SODS-Likert scores on item 
level revealed that the levels ‘not at all’ (score = 0) 
and ‘several days’ (score = 1) were the most used 
(85%-96%). The items ‘more than half of the days’ 
(score = 2) and ‘almost every day’ (score = 3) were 
used much less, which indicates that the nurses did 
not use the Likert scale optimally, and that the 
scores on the SODS-Likert in our study resemble a 
dichotomous scale. This might be caused by the 
fact that our study took place in the early stage 
after a stroke, and that nurses are cautious in label-
ling observed signs as being depressive symptoms. 
Furthermore, in our study, we aimed to reflect 
usual care in hospital, and therefore ratings of 
nurses who took care of the patient for several 
days as well as ratings of nurses who took care of 
the patient for the first day were included. In the 
latter case, it could be that the nurse is less prone 
to score the level ‘more than half of the days’ or 
‘several days’, given the fact that her rating is 
based on her own observations combined with 
nursing reports of the previous days. It is known 
that many nurse reports lack information regard-
ing depressive symptoms.40

With an optimal cut-off score of ⩾2 for both 
instruments, the SODS, in which scores range from 
0 to 6, was more appropriate for screening depres-
sive symptoms in patients unable to communicate 
than the SODS-Likert, which has a score range of 
0–18. Therefore, the SODS-Likert cannot be rec-
ommended. However, the good sensitivity and NPV 
found in this study show that the SODS can be used 
as an initial screening instrument to identify patients 
who require further thorough assessment, thereby 

preventing the unnecessary use of expensive and 
more burdensome psychiatric diagnostic resources.6 
Also, the repeated assessment of depression is rec-
ommended because of the fluctuating nature of 
mood states after stroke, which may limit the effect 
of the poor specificity.

In summary, the psychometrics of the SODS are 
sufficient for the initial mood assessment of stroke 
patients with communicative impairment and the 
Likert scale did not improve its diagnostic value. 
Our findings suggest that relatives are able to 
screen patients for depression after stroke which 
may be important to further optimize stroke care.

Study limitations

Our study has some limitations that need to be 
emphasized.

Although a standardized psychiatric interview 
to diagnose depression is considered a reliable and 
valid method,2 it has some limitations when used in 
a hospital setting. The criterion that symptoms 
have to be present for a minimum of two weeks to 
provide a diagnosis of depression could not be  
satisfied in our study because the mean length of 
hospital stay after stroke is <14 days in the 
Netherlands.35 We accepted this limitation because 
we believed that a standardized psychiatric inter-
view provided the best possible diagnosis.2 
Moreover, all patients fulfilled all other criteria for 
major depressive disorder. Nevertheless, when 
interpreting the results of our study, this limitation 
has to be considered.

Another possible limitation is the use of relatives’ 
ratings to provide a diagnosis of depression. Based 
on the large correlation we found between the CIDI 
administered on patients without communicative 
impairment and their relatives, and supported by 
other studies who found similar results on agree-
ment between patients’ and relatives’ ratings,31,41  
we made the assumption that these findings  
can be generalized to patients with communicative 
impairment. Due to the fact that patients with com-
municative impairment are not able to respond  
reliably to a psychiatric interview, evidence on 
patient’s and relative’s agreement in these patients 
using the CIDI, or any other language-based 
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diagnostic instrument, is lacking. However, the 
assumption on generalizability seems reasonable 
given the evidence and therewith enabled the inclu-
sion of stroke patients with communicative impair-
ment, which strengthens the methodological quality 
of our study.

Finally, the psychometric properties of the 
SODS-Likert were only investigated in a hospital 
setting. Our sample represented stroke patients 
within the total range of stroke diagnoses and 
handicaps, and therefore the results can be general-
ized to the total hospital population. However, the 
psychometric properties of the SODS-Likert could 
vary when studied in other health care facilities 
where patients with stroke stay for longer periods 
of time. One can assume that if clinicians become 
more acquainted with the patients in a rehabilita-
tion or geriatric setting than in the hospital, due to 
the longer stay in these care facilities, this familiar-
ity can result in a better identification of depressive 
symptoms and thereby a higher diagnostic value of 
the SODS-Likert.

Clinical Messages

•• Clinicians can use the Signs of Depression 
Scale for the initial assessment of depres-
sive symptoms in patients with commu-
nicative impairments.

•• Relatives’ ratings in the assessment of 
depression after stroke in patients with 
communicative impairments could be a 
valuable method to supplement the 
screening performed by clinicians.
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