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Abstract 

 

Objectives: To validate a nonverbal self-report measure of mood – the Dynamic Visual 

Analogue Mood Scales (D-VAMS) – against the Hospital Anxiety and Depression Scale 

(HADS), and assess its suitability as an outcome measure or screening measure for 

depressed mood following stroke.  

 

Design: Cross-sectional observational cohort study. 

 

Participants: Forty-six stroke survivors (24% with aphasia) recruited from online, from 

stroke clubs and via an NHS rehabilitation service. 

 

Methods: A set of seven bipolar scales was developed enabling users to report mood by 

modifying facial expression images using a slider. Participants completed a 

tablet/computer task, reporting their mood on these scales mixed randomly with versions 

which used only words. The HADS was then completed, followed by a repeat run of the 

two versions in a different, random sequence.  

 

Results: Exploratory factor analysis identified one factor consistent with pleasantness of 

mood accounting for 80% of the variance. Internal consistency of D-VAMS was high 

(α=0.95) and there was a high correlation between face-only D-VAMS scores and HADS 

total scores (r=-0.80, p<0.001) as well as HADS-D/HADS-A subscale scores (r=-0.73, 

p<0.001; r=-0.71, p<0.001). D-VAMS showed good sensitivity and specificity against 

HADS, with means of 85%/77% (sensitivity/specificity) against the HADS-D and 

80%/77% against the HADS-A across nine cut-offs. 
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Conclusions: D-VAMS is a valid and reliable measure likely suitable for assessment of 

depressed mood in aphasia following stroke. Though D-VAMS performed well as a 

screening measure in this study sample, further study is needed in the acute stage post-

stroke.  

 

Keywords 

Aphasia, stroke, depression, assessment, non-verbal 
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Introduction 

 

Stroke survivors are at high risk of depression,
1
 and this may impact substantially upon 

their recovery. Evidence suggests that people with communication problems due to 

aphasia following stroke are particularly at risk,
2
 yet there are few instruments to assess 

mood in this population. Though some adapted self-report measures exist,
3,4,5,6

 they have 

been found to be limited. Questions have been raised about their suitability for people 

with aphasia and cognitive impairments,
7,8

 their robustness as a screening measure for 

depression
9,10

 and the quality of methodology employed in validation studies in which 

they were assessed.
11

 

 To circumvent these communication difficulties, observer-rated  instruments have 

provided much needed, alternative means of assessing depression based on observable 

behaviours
12,13,14,15

 and the Stroke Aphasic Depression Questionnaire has an evidence 

base supporting its utility as a screening measure for depression following stroke.
9,16

 

However correlations between observer-rated and self-reported mood have proven 

unreliable,
8,17,18

 and self-report is an important source of information about mood. There 

is therefore a need for better self-report measures suitable for use with stroke patients 

with aphasia. 

 This article briefly details the construction of a nonverbal mood measurement 

instrument, and then describes a validation study examining the instrument’s 

psychometric properties. Its suitability for use with people with aphasia following stroke 

was then assessed, both as a general outcome measure and as a screening instrument for 

depression or low mood. Ideally such a validation study should include only people with 

aphasia; however, people with aphasia often cannot use the language-based instruments 

that are required as a criterion measure. Since the ability to use an appropriate criterion 
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measure is a priority for a validation study, stroke survivors whose language ability was 

largely intact were used in this sample. The implications of this will be discussed.  

  

Methods 

 

Development of Nonverbal Mood Scales 

To address the problems of language difficulties following stroke, a novel, 

tablet/computer based instrument was developed. The instrument is based on a visual 

analogue scale (VAS), which is commonly used to rate subjective phenomena like mood 

or pain. A VAS consists of a 100-mm line between two dichotomous, end-point 

descriptors, which a rater marks to report a score.  

 The design of the instrument was guided by a Circumplex Model of Affect
19,20

 in 

which mood is viewed as consisting of two main factors, valence and activation. Based 

on exploratory studies of judgements of facial expression,
21

 seven labelled, bipolar scales 

were selected, each representing a different trajectory across affect space as described by 

plots of factor loadings from a principal component analysis (PCA). The scales are (1) 

Miserable–Satisfied, (2) Sad–Happy, (3) Distressed–Peaceful, (4) Bored–Excited, (5) 

Afraid–Calm, (6) Angry–Peaceful, and (7) Sleepy–Alert (Figure 1).  

 Photographs of posed facial expressions transitioning between the end-points of 

each scale (Figure 2) were then used to generate continua of morphed images each 

corresponding to a score in the range of 0–100, with 0 marking the negative valenced (or 

in the case of Scale 7, lowest activated) end of the scale and 100 marking the positive 

valenced (or for Scale 7, highest activated) end of the scale.  
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Figure 1. The seven bipolar scales of the D-VAMS charted as trajectories across affect space, delineated 

by a plot of factor loadings from a judgement study of facial expressions 
21

. The first six scales have 
endpoints loading both on valence and activation, whereas the seventh appears valence-neutral, loading 
primarily on the activation dimension. 
 
  

 

 
 
Figure 2. Images of posed transitional facial expressions along the Bored-Excited scale (top:female; 

bottom: male). These and others were used to generate morphed images along each scale in increments of 
0–100 using data from a scaling study 

21
. 

 

 

 An interface was devised that would allow a respondent to report their mood by 

modulating a facial expression image on a web page (Figure 3(a)). On the left side of the 

page, a large image is displayed which is initially set to a ‘neutral’ facial expression 

corresponding to the midpoint of a given scale. To the right of the page is a vertical slider 

marked with graduated increments like those along the edge of a ruler, with the slider 

position initially set to the midpoint. At the top and bottom of the page are the words for 
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the scale endpoints. As the slider is moved up or down, the facial expression image 

changes to the one corresponding to the current slider position, so that the expression 

appears to change smoothly from one extreme of the scale to the other. In this way, a 

respondent can adjust the image, selecting a face that most closely reflects their own 

mood on a given scale. For this prototype of the instrument – Dynamic Visual Analogue 

Mood Scales (D-VAMS) – each scale is presented on seven consecutive pages, finishing 

with a results page in which scores and summary statistics are charted and the selected 

faces displayed (Figure 3(b)). One version of the scales was created using a female face, 

and a second using a male face. 

 

 

 

Figure 3(a). The D-VAMS interface (Scale 4: ‘Bored-Excited’; female face). A slider (right) is adjusted to 

select an expression that most closely reflects a user’s mood during the previous week.  
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Figure 3(b). The D-VAMS interface results page. The mean score is presented top right, underneath which 

faces selected from the seven scales are displayed. Scores are represented on bipolar bar displays with 
coloured gradations from red (negative) through to yellow (neutral) and green (positive). Unipolar score 
values are displayed as bar charts (bottom right). A bell curve offers normative guidance based on 
configurable population means and SD. 

 

 

Validation Study Task 

To examine the psychometric properties of these scales, a task was devised employing 

two versions of the scales, and using the Hospital Anxiety and Depression Scale (HADS) 

as a comparison measure. For the first, face-only version of the scales, the mood words 

(such as ‘Happy’ and ‘Sad’) were omitted from the top and bottom of the page, so that no 

language cues were present. For the second, word-only version, no facial expression 

image was included; there were only the mood words for each scale presented at either 

end of a vertical slider in the middle of the page. 
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 The task consisted of three parts in which participants were asked to rate their 

own mood during the last week (Figure 4). For the first part of the task, participants 

responded to both versions of the seven scales presented on 14 consecutive pages in 

random sequence (‘Run 1’). For the second part of the task, participants responded to 14 

items comprising the HADS.
22

 For the final part of the task, the first part of the task was 

repeated, but with both versions of the seven scales presented in a different, random 

sequence (‘Run 2’). The gender of faces used in the scales was alternated with each 

consecutive participant. 

 

 

 
 
Figure 4. The three stage experimental protocol. Administration of face-only and word-only versions of 

Dynamic Visual Analogue Mood Scales in random sequence (1) is followed administration of the Hospital 
Anxiety and Depression Scales (2). This is then followed by a repeat of (1), but with the scales presented in 
a different random sequence. 

 

 

Design and Participants 

This was a cross-sectional observational cohort study. Power calculations were 

performed using G*Power.
23

 Sample size was calculated based on a medium to large 

effect size (dz=0.35–0.45) for a power of 0.8 and an α of P<0.05 for an analysis of 

correlations (Pearson’s r, one-tailed); this gave an estimated target sample size in the 

range of 26–46. Ethical approval was granted by the Faculty of Medicine and Health 

Sciences Research Ethics Committee, University of Nottingham (Ref : I10102013) and 

by West of Scotland Research Ethics Service (WoSRES) (Ref: 15/WS/0239). 

1. Presentation of 
randomised face-only/word-

only versions of D-VAMS 
scales 

2. Administration 
of HADS 

3. Repeat of 1. 
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 Participants were stroke survivors who were recruited via the internet, local 

stroke clubs, and an NHS rehabilitation service. All were English-speakers over 18 years 

of age who were capable of giving informed consent.  For stroke club and rehabilitation 

group participants, the task was performed on a tablet supervised by a researcher at a 

stroke club meeting or at the participant’s home. For participants recruited online, the 

task was completed via the internet without supervision. Prior to beginning the 

experimental task, participants reported their gender, age, and the time elapsed since their 

stroke, and whether they had experienced any significant aphasia. Detailed medical 

information about participants was not available. 

  

Statistical Analysis 

SPSS version 22 (SPSS Inc., Chicago, IL, USA) was used to analyse the data. Two 

summary scores of the D-VAMS were examined: the mean score and the mean score 

excluding the activation-oriented seventh ‘Sleepy-Alert’ scale. Tests of distribution 

revealed no significant skew or kurtosis, and a Q-Q plot indicated approximately normal 

distribution, so parametric tests were used. Construct validity was determined by 

performing Pearson’s r correlations between the scores for the face and word versions of 

the scales. To examine convergent and discriminant validity between the scales, cross-

scale correlations (Pearson’s r) were computed for face scale scores from Run 2. Factor 

structure was examined by performing principal axis factoring on scale scores, and 

internal consistency was assessed by computing their Cronbach’s α. 

 Criterion validity was determined by performing Pearson’s r correlations between 

face/word scale scores and HADS total and subscale scores. Test-retest reliability was 

assessed by intraclass correlations (two-way mixed) of scale scores and means between 
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Run 1 and Run 2. A comparison of means (related t-test, two-tailed) was performed 

between Run 1 and Run 2 scores to test for proportional bias. 

 To assess sensitivity and specificity, Receiver Operator Characteristics (ROC) 

were computed against HADS total score, and depression and anxiety subscale scores. 

Lincoln et al.
10

 recommend cut-offs for stroke patients ranging from 4/5 to 7/8 for the 

depression subscale, and 4/5 to 5/6 for the anxiety subscale. However, higher cut-offs 

may be desirable in some circumstances, and this instrument may find use in other 

populations, so a larger range of cut-offs was analysed. Depression and anxiety subscale 

cut-offs ranging from 4–12 were therefore examined, along with even-numbered total 

cut-offs ranging from 8–24.  

 

Results 

Study sample characteristics for aphasia, age, time since stroke, HADS subscale scores 

and D-VAMS mean scores (with and without Scale 7) are shown in Table 1. 

 

 
Table 1. Principle characteristics and test scores for three groups of stroke patients, separately and 

combined 

Variables Online Stroke Club Rehabilitation ALL 

Sample size, n (%) of total 15 (33) 20 (43) 11 (24) 46 (100) 

With aphasia, n (%) of total* 5 (11) 3 (7) 3 (7) 11 (24) 

Age in years, mean ±SD  48.1 ±9.3 72.2 ±9.7 70.5 ±11.4) 63.8 ±14.7 

Gender, n (%) female 5 (33) 7 (35) 6 (54) 18 (39) 

TSS (years), mean ±SD  3.0 ±1.6 5.2 ±4.5 0.6 ±0.4 3.4 ±3.6 

HADS total, mean ±SD 18.1 ±6.5 12.1 ±7.2 16.8 ±7.8 15.3 ±7.2 

HADS-D, mean ±SD  8.7 ±3.4 5.2 ±3.3 7.5 ±4.4 6.9 ±4.0 

HADS-A, mean ±SD  9.4 ±4.8 7.0 ±4.2 9.3 ±3.7 8.4 ±4.7 

D-VAMS
1
, mean ±SD 52.5 ±18.9 71 ±18.1 52.1 ±19.4 60.5 ±20.5 

D-VAMS
2
, mean ±SD 54.5 ±20 71 ±18.2 50.9 ±20.4 60.8 ±21.0 

TSS: Time since stroke; HADS-D: Hospital Anxiety and Depression Scale, depression subscale score; HADS-A: 
Hospital Anxiety and Depression Scale, anxiety subscale score; D-VAMS

1
: Dynamic Visual Analogue Mood Scales 

scores; D-VAMS
2
: Dynamic Visual Analogue Mood Scales scores excluding ‘Sleepy-Alert’ scale. * Total sample size. 
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Construct validity 

Construct validity was reflected in the correlations between the face-only and word-only 

versions of the scales. Correlations by scale and by run are detailed in Table 2. The 

correlation for all of the scales combined was r=.59 for Run 1, and r=.76 for Run 2. The 

correlation for scores from both runs combined was r=0.66. Though construct validity by 

this measure was good, high intercorrelations were noted between face scale responses, 

and discriminant validity between the separate scales was poor (Table 3).  

 

 
Table 2. Correlations (Pearson’s r) between face-only and word-only versions of the Dynamic Visual 

Analogue Mood Scales, by scale and combined. 

Run 
Scale 1 

Miserable- 
Satisfied 

Scale 2 
Happy-

Sad 

Scale 3 
Distressed
-Peaceful 

Scale 4 
Bored-
Excited 

Scale 5 
Afraid-
Calm 

Scale 6 
Angry-

Peaceful 

Scale 7 
Sleepy-

Alert 
All 

Run 1 .78 .67 .68 .62 .66 .40 .40 .59 

Run 2 .76 .79 .76 .70 .79 .79 .73 .76 

All correlations significant to 0.01 level (1-tailed)  

  

 
Table 3. Intercorrelations (Pearson’s r) between face-only versions of the Dynamic Visual 

Analogue Mood Scales, Run 2. 

Scale 
Scale 1 

Miserable- 
Satisfied 

Scale 2 
Happy-

Sad 

Scale 3 
Distressed
-Peaceful 

Scale 4 
Bored-
Excited 

Scale 5 
Afraid-
Calm 

Scale 6 
Angry-

Peaceful 

Scale 7 
Sleepy-

Alert 

Scale 1 1.00 .77 .73 .77 .76 .70 .73 

Scale 2  1.00 .74 .88 .77 .73 .73 

Scale 3   1.00 .71 .79 .81 .58 

Scale 4    1.00 .70 .72 .77 

Scale 5     1.00 .75 .62 

Scale 6      1.00 .72 

Scale 7      
 

1.00 

All correlations significant to 0.01 level (1-tailed)  

 

Principal axis factoring of scores revealed one factor consistent with pleasantness of 

mood. The variance accounted for was similar for both face-only and word-only versions 
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of the scale, but was consistently higher for the version including all seven scales. 

Variance accounted for was also consistently higher for the second run, with this factor 

accounted for 79.5% of the variance for the full version and 77.4% for the version 

without the ‘Sleepy-Alert’ scale (Table 4(a)).  Internal consistency was very high with 

Cronbach’s α values exceeding 0.9 for all versions of the scales (Table 4(b)); though 

these values were uniformly better for the second run, they were similar for both versions 

of the scales. 

 

 
Table 4(a). Principal Axis Factoring analysis: Percentage of 

variance accounted for by factor 1  

 
Run 1 Run 2 

 
D-VAMS

1
 D-VAMS

2
 D-VAMS

1
 D-VAMS

2
 

Face-only 75.6 68.8 79.5 77.4 

Word-only 71.2 68.2 81.6 78.0 

D-VAMS
1
: Dynamic Visual Analogue Mood Scales scores; D-VAMS

2
: 

Dynamic Visual Analogue Mood Scales scores excluding ‘Sleepy-Alert’ 
scale.  

 

 
Table 4(b). Cronbach’s Alpha of D-VAMS scales 

 
Run 1 Run 2 

 
D-VAMS

1
 D-VAMS

2
 D-VAMS

1
 D-VAMS

2
 

Face-only .933 .920 .948 .950 

Word-only .918 .920 .954 .951 

D-VAMS
1
: Dynamic Visual Analogue Mood Scales scores; D-VAMS

2
: 

Dynamic Visual Analogue Mood Scales scores excluding ‘Sleepy-Alert’ 
scale.  

 

Criterion validity 

There were strong and highly significant correlations between D-VAMS mean scores and 

all HADS scores (Table 5). Correlations for the face-only scales were consistently 

strongest against HADS total scores, slightly weaker against the depression subscale 

scores, and weakest against the anxiety subscale scores.  
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 Correlations for the face-only scale scores were uniformly higher than 

correlations for the means without the ‘Sleepy-Alert’ scale; correlations for the word-

only scale scores followed a similar but less pronounced pattern. Correlations for the 

face-only – but not word-only – scales consistently improved from one run to the next. 

Word-only correlations were generally better than face-only correlations for the first run, 

but not for the second. 

 

 

 

 

 

 

 

 

 

 

 

 

Test-retest reliability 

Table 6 shows intraclass correlations of D-VAMS scores and means between Run 1 and 

Run 2. Correlations for face-only and word-only versions of the scales were similarly 

high (.62 to .89), with correlations of score means exceeding 0.9 for both the seven-item 

and six-item versions. Correlations for the seven-item version were slightly higher than 

those for the six-item version. Figure 5 shows Bland-Altman diagrams for scale scores 

and score means for the face-only version of the scales. Comparison of means (paired 

values t-test, two-tailed) between Run 1 and Run 2 scores for face-only scales revealed 

proportional bias for six-item scale means (+3.4; P=.024), Scale 1 scores (+5.1; P=.048), 

 
Table 5. Correlations (Pearson’s r) between D-VAMS face-only and word-only score 

means (�̅�) and HADS total and subscale scores 

Version HADS score Run 1 Run 2 

 
 

D-VAMS
1 �̅� D-VAMS

2
 �̅� D-VAMS

1 �̅� D-VAMS
2 �̅� 

Face-only HADS Total -.73 -.71 -.80 -.77 

 HADS-D -.71 -.69 -.73 -.70 

 HADS-A -.63 -.59 -.71 -.69 

Word-only HADS Total -.82 -.80 -.80 -.77 

 HADS-D -.83 -.84 -.77 -.77 

 HADS-A -.67 -.62 -.69 -.64 

D-VAMS
1
: Dynamic Visual Analogue Mood Scales scores; D-VAMS

2
: Dynamic Visual Analogue Mood 

Scales scores excluding ‘Sleepy-Alert’ scale; HADS-D: Hospital Anxiety and Depression Scale, 
depression subscale score; HADS-A: Hospital Anxiety and Depression Scale, anxiety subscale score. 

All correlations significant to 0.01 level (1-tailed) 
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and Scale 4 scores (+7.5; P=.002) but not  for  any of the others. For word-only scales, 

proportional bias was noted only for Scale 7 (+5.6; P=0.018). 

 

 
 

   

   

   

 
Figure 5. Bland-Altman plots for D-VAMS mean and scale scores. Score differences between runs (black 

line) with 95% confidence interval (dashed line). The dotted line at Y=0 indicates perfect agreement 
between scores from one run to the next. 
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Sensitivity and Specificity 

ROC analyses were performed for the face-only score means using data from the retest 

run. Optimal cut-offs for D-VAMS scores against the HADS total score, and depression 

and anxiety subscale scores are shown in Table 7, along with sensitivity, specificity, and 

percentage of area under the curve. 

 

 
Table 7(a). D-VAMS

1
 mean cut-offs for optimal 

sensitivity/specificity against HADS total score (/42) 

HADS 
cut-off  

ROCS 
AUC % 

D-VAMS 
cut-off 

Sens % Spec % 

≥ 8 91.9 ≤ 77 87 88 

≥ 10 94.3 ≤ 77  94 91 

≥ 12 95.3 ≤ 71  97 87 

≥ 14 92.6 ≤ 69   93 74 

≥ 16 90.9 ≤ 66  91 63 

≥ 18 83.9 ≤ 59 83 64 

≥ 20 82.7 ≤ 59 81 60 

≥ 22 80.6 ≤ 47 67 85 

≥ 24 86.7 ≤ 41 83 93 

HADS: Hospital Anxiety and Depression Scale total score; 
D-VAMS

1
: Dynamic Visual Analogue Mood Scales scores; 

ROC, AUC: Receiver Operating Characteristics, Area 
Under Curve; Sens: Sensitivity; Spec: Specificity.  

 

 

 

 
Table 6. Intraclass correlations (2-way mixed) between Run 1 and Run 2 scores for face-only and word-only versions 

of D-VAMS  

 Scale 1 
Miserable- 
Satisfied 

Scale 2 
Happy-

Sad 

Scale 3 
Distressed
-Peaceful 

Scale 4 
Bored-
Excited 

Scale 5 
Afraid-
Calm 

Scale 6 
Angry-

Peaceful 

Scale 7 
Sleepy-

Alert 
�̅� 

D-VAMS
1 

�̅� 

D-VAMS
2 

Face-only 0.78 0.79 0.70 0.82 0.74 0.71 0.62 0.91 0.90 

Word-only 0.76 0.69 0.89 0.66 0.86 0.71 0.88 0.93 0.92 

D-VAMS
1
: Dynamic Visual Analogue Mood Scales scores; D-VAMS

2
: Dynamic Visual Analogue Mood Scales scores excluding 

‘Sleepy-Alert’ scale.  

All correlations significant to 0.01 level (1-tailed). 
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Table 7(b). D-VAMS

1
 mean cut-offs for optimal 

sensitivity/specificity against HADS-D score (/21) 

HADS-D 
cut-off  

ROCS 
AUC % 

D-VAMS 
cut-off 

Sens % Spec % 

≥ 4 87.8 ≤ 74 89 91 

≥ 5 89.5 ≤ 74 97 77 

≥ 6 91.0 ≤ 69  96 79 

≥ 7 83.6 ≤ 63   83 65 

≥ 8 82.1 ≤ 59  81 68 

≥ 9 86.0 ≤ 59  85 69 

≥ 10 83.2 ≤ 57   73 87 

≥ 11 88.2 ≤ 52  81 68 

≥ 12 82.4 ≤ 44  80 88 

HADS-D: Hospital Anxiety and Depression Scale 
depression subscale score; D-VAMS

1
: Dynamic Visual 

Analogue Mood Scales scores; ROC, AUC: Receiver 
Operating Characteristics, Area Under Curve; Sens: 
Sensitivity; Spec: Specificity.  

 

 

 
Table 7(c). D-VAMS

1
 mean cut-offs for optimal 

sensitivity/specificity against HADS-A score (/21) 

HADS-A 
cut-off  

ROCS 
AUC % 

D-VAMS 
cut-off 

Sens % Spec % 

≥ 4 90.3 ≤ 78 87 86 

≥ 5 86.8 ≤ 71 81 80 

≥ 6 90.6 ≤ 74 83 80 

≥ 7 85.4 ≤ 69 89 78 

≥ 8 84.7 ≤ 60 81 75 

≥ 9 83.5 ≤ 59 81 68 

≥ 10 83.5 ≤ 59 80 65 

≥ 11 82.3 ≤ 51 69 83 

≥ 12 79.1 ≤ 51 67 81 

HADS-A: Hospital Anxiety and Depression Scale anxiety 
subscale score; D-VAMS

1
: Dynamic Visual Analogue Mood 

Scales scores; ROC, AUC: Receiver Operating 
Characteristics, Area Under Curve; Sens: Sensitivity; Spec: 
Specificity.  

 

 

 

 

Linear regression using HADS total scores and D-VAMS (seven-item) mean cut-

off scores yields a β of 2.23 and an intercept of 98.6, very close to the theoretical β of 

2.38 and intercept of 100 predicted by an inverse, linear relationship between two scales 
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in the range of 0–100 (D-VAMS) and 0–42 (HADS) respectively. The relationship 

between the two scales can therefore be approximated as 

 

𝐷𝑉𝐴𝑀𝑆 = 100 − (𝐻𝐴𝐷𝑆 ×  2.4) 

or 

𝐻𝐴𝐷𝑆 = (
100 − 𝐷𝑉𝐴𝑀𝑆

2.4
) 

 

 

where DVAMS is the Dynamic Visual Analogue Mood Scale score mean and HADS is 

the Hospital Anxiety and Depression Scale total score. 

 

 

Discussion 

The high cross-correlations between the scales, poor discriminant validity, single-factor 

structure, and high Cronbach’s α suggest that the D-VAMS serve as a valid measure of 

pleasantness of mood on a scale of 0–100. Construct validity, criterion validity against 

the HADS, and test–retest reliability all appear good to excellent, and sensitivity and 

specificity across a range of HADS cut-offs was generally very good, though better 

against the HADS total score than the depression and anxiety subscale scores. 

 The improved construct validity from test to retest runs, the uniformly higher 

percentage of variance accounted for, the improved criterion validity against the HADS 

and the higher Cronbach’s α all suggest a practise effect, so a test run is recommended 

for patients using the scales for the first time. This also suggests that the results from Run 

2 better reflect the scales’ performance under optimal conditions, where a respondent is 

already familiar with their use.  
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 The comparison of two D-VAMS score means relates to questions raised by the 

anomalous nature of the Scale 7 (Sleepy-Alert), which was charted as close to valence-

neutral in PCA plots from preliminary studies
21

 (Figure 1). Since only a single valence 

factor was observed in scores for this study, it was reasoned that the mean of the first six 

scales might provide a more valid total score for pleasantness of mood. The pattern of 

data, however, suggests that omitting Scale 7 does not improve its psychometric 

qualities. Scale 7 scores were highly correlated with those of the other scales (Table 3), 

and the variance accounted for by the seven-item scale scores was consistently higher 

than those of the six-item version (Table 4(a)). Furthermore, the HADS correlations for 

the former were generally better than those of the latter (Table 5). Scale 7 should 

therefore be retained. 

Employing versions of the faces scales in which verbal labels were completely 

absent offered a strong test of the utility of the scales, as respondents were reliant on 

images of facial expressions alone, thereby simulating the conditions for a profoundly 

aphasic respondent. It is reasonable to expect that the live version of the D-VAMS – in 

which the scale endpoints are also accompanied by corresponding mood words – would 

perform better, as it is rare for people with aphasia to have no language comprehension at 

all. 

Though adapted mood measures are frequently used as an indirect measure of 

depression following stroke, it is important to bear in mind the distinction between 

depressed mood and depression as a clinical entity. Though depressed mood and lack of 

pleasure are central features of the phenomenology of depression, there are other features 

of depression, such as the complex cognitions and physical symptoms, that are neglected 

by this simplified definition. The D-VAMS can therefore only be considered an outcome 

measure of depressed mood rather than depression per se.  
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 Similarly, the HADS, though widely used as a measure of depression and anxiety, 

also relies on a somewhat narrower definition of these constructs. Since the HADS was 

created to assess these symptoms in the context of physical illness, somatic symptoms are 

avoided because they are commonly confounded by the effects of physical illness. This 

necessarily confines its scope to non-somatic symptoms, of which mood is a central 

feature, and this narrower focus may partly explain the high correlations between scores 

from these instruments. However, the HADS does cover cognitive as well as affective 

features of depression, and the two self-report methods – one using faces and sliders, and 

the other using a brief set of questions – are very different in the way that information of 

their respective domains is communicated; such high correlations underline the 

importance of mood as a predominating feature of depression. 

Turning to criterion validity, it seems clear that the D-VAMS are a better 

correlate of the HADS total scores than its depression or anxiety subscale scores 

individually. The higher correlations against depression subscale scores compared to 

anxiety subscale scores are understandable, given the placement of descriptors for 

depressed and anxious mood within the two-factor arrangement of the circumplex model 

of affect. Mood words like ‘depressed’ and ‘sad’ – characterised predominately as 

negative or unpleasant mood – typically load heavily on the valence dimension. 

‘Anxious’ mood, however, along with related mood descriptors such as ‘tense’, ‘afraid’, 

and ‘nervous’ is generally found to load less on the valence dimension and much more 

on the activation dimension.
21,24

 The single factor structure of the D-VAMS would be 

expected to favour correlations with constructs loading heavily on the valence dimension. 

 This strong criterion validity suggests that the D-VAMS may prove useful as an 

indirect measure of depression for those whose communication is too poor to allow 

language-based measures or clinical interview. This and the excellent test–retest 
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reliability suggest that this instrument is a valid and reliable outcome measure suitable 

for clinical assessment and research purposes. 

  Bennett et al.
9
 recommend a sensitivity of at least 0.8 and a specificity of at least 

0.6 as an acceptable cut-off for a screening measure for depression following stroke. A 

number of cut-offs against the HADS were found that consistently exceeded these 

criteria, suggesting that the D-VAMS may also be suitable for this purpose. 

 Though these findings are encouraging, it is important to acknowledge the 

limitations of the present study. First, this validation study mostly comprised stroke 

patients without significant aphasia, which was necessary because participants had to be 

able to respond to questions on the HADS. Though the inclusion of more people with 

aphasia would be desirable, it is impossible to escape the problem of using a language-

based measure with people who are severely language impaired. It is also difficult to 

know what conclusion to draw from the results were more people with aphasia to have 

been included as a comparison group. We would expect language impairment to impact 

upon their ability to complete the HADS, and therefore a decreased correlation between 

this and the D-VAMS would seem likely. But it would be difficult to establish how much 

how much of this reduced correlation was due to an impaired ability to used the criterion 

measure and how much was due to any impaired ability to use the face scales in this 

group. However, there is a body of neuropsychological evidence suggesting that the 

recognition of emotion in facial expressions is mediated primarily by right hemisphere 

processes, with only right-brain injuries being associated with corresponding 

impairment.
25-30

 Since most aphasic patients have left hemisphere lesions, recognition of 

facial expression is unlikely to be impaired in this group, so the use of faces may be a 

particularly suitable means of enabling mood to be reported. 
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  Second, this study sample comprised participants for whom a generally long 

period of time had elapsed since their stroke (mean=3.4 years). The lack of participants 

in the period immediately following stroke means that these findings should be treated 

with caution. Further study is needed in patients in the acute stage following stroke.  

 Third, the relatively small sample size warrants caution. Though adequate for the 

purposes of the correlational analyses performed, results of factor analysis can be less 

reliable on data from sample sizes below one hundred. 

 Finally, responsiveness to change could not be evaluated by this study. These 

scales need to be assessed in the context of an intervention in order for this property to be 

evaluated.  

 Granting these limitations, however, the D-VAMS show promise and should 

prove to be an improvement upon the limited instrumentation currently available to 

assess mood in this population. This instrument is free to use and available on the 

internet at DVAMS.ORG. A downloadable version that can be run offline is also 

available. 

 

 

Clinical Messages 

 

 Dynamic Visual Analogue Mood Scales used in people with stroke showed good 

validity, internal consistency, and reliability, and show promise as a measure for 

depression following stroke. 

 They do not require the use of language and early data suggest they may be used 

in people with aphasia. 
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