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CHAPTER 6 
 
 

How Do You Feel? Detection of Recurrent 
Major Depressive Disorder using a Single-item 
Screening Tool

Based on: 
Van Rijsbergen, G.D., Burger, H., Hollon, S.D., Elgersma, H.J., Kok, G.D., Dekker, J., De 
Jong, P.J., & Bockting, C.L.H. How Do You Feel? Detection of recurrent Major Depressive 
Disorder using a single-item screening tool. Accepted, Psychiatry Research.

	 91



92  

ABSTRACT

Background Mood is a key element of Major Depressive Disorder (MDD), and is perceived 
as a highly dynamic construct. The aim of the current study was to examine whether a 
single-item mood scale can be used for mood monitoring. 
Methods 130 remitted out-patients were assessed using the Structured Clinical Interview 
for DSM–IV Disorders (SCID-I), Visual Analogue Mood Scale (VAMS), 17-item Hamilton 
Depression Rating Scale (HAM-D17), and Inventory of Depressive Symptomatology (IDS-
SR). 
Results Of all patients, 13.8 % relapsed during follow-up assessments. AUCs for the VAMS, 
HAM-D17 and IDS-SR were .94, .91, and, .86, respectively. The VAMS had the highest PPV 
without any false negatives at score 55 (PPV = 0.53; NPV = 1.0) and was the best predictor 
of current relapse status (variance explained for VAMS: 60 %; for HAM-D17: 49 %; for IDS-
SR: 34 %). Only the HAM-D17 added significant variance to the model (7 %). 
Discussion Assessing sad mood with a single-item mood scale seems to be a 
straightforward and patient-friendly avenue for life-long mood monitoring. Using a 
diagnostic interview (e.g., the SCID) in case of a positive screen is warranted. Repeated 
assessment of the VAMS using Ecological Momentary Assessment might reduce false 
positives.
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INTRODUCTION

Considering the high burden of disease and high risk of relapse in depression (Mueller 
and Leon, 1999; Mathers and Loncar, 2006), early detection and monitoring of relapse in 
depression is pivotal. To increase the probability of early detection, the American Psychiatric 
Association (APA) advises regular and systematic monitoring of patients during both the 
continuation and the maintenance phase (APA, 2010). Likewise, the National Institute for 
Health and Clinical Excellence (2009) and the U.S. Preventive Services Taskforce (2012) 
recommend screening for depression, especially in high risk patients including patients 
with a (family) history of Major Depressive Disorder (MDD). The U.S. Preventive Services 
Taskforce (2012) recommends that the screening clinician should be aided by depression 
care staff, and a full diagnostic interview should be conducted in case of a positive test.

Depressed mood, one of the core symptoms of MDD besides anhedonia (APA, 2000), 
seems to play an important role in both the onset as well as recurrence of MDD. Higher 
levels of daily negative affect (self-reported frequency of negative emotions) were found 
to predict general affective distress and symptoms of depression and anxiety ten years 
later, even when controlling for affective reactivity to daily hassles (Charles et al. 2013). This 
is surprising, since it has been proposed that affect can be characterized as a fluctuating 
construct around a core level (Kuppens et al., 2007; Kuppens et al., 2010). After remission, 
sad mood is among the most prevalent residual symptoms (Iacoviello et al., 2010; Romera 
et al., 2013), and is predictive of poor psychosocial functioning (Romera et al., 2013), as well 
as an earlier return of a depressive episode (Rucci et al., 2011; Van Rijsbergen et al., 2012). 
Of all DSM-IV MDD symptoms, depressed mood had both the highest rule-in as well as 
rule-out accuracy for diagnosing a current depressive episode in an out-patient psychiatric 
setting (N = 1523), after correcting for symptom prevalence (Mitchell et al., 2009).

Assessing sad mood on a Visual Analogue Mood Scale (VAMS) could offer possibilities 
for straightforward and efficient depression monitoring, including potential for online 
as well as smartphone application. As no training is required and administration is brief, 
the VAMS could be a more patient friendly alternative to other well-known instruments 
including the Hamilton Depression Rating Scale (HAM-D) and the Inventory of Depressive 
Symptomatology (IDS-SR). Attesting to its clinical relevance, it has recently been shown 
that the VAMS has predictive validity for time to relapse in remitted patients (Van 
Rijsbergen et al., 2012). A one centimeter increase on the baseline VAMS increased the risk 
of relapse by a factor of 1.15 over a period of 5.5 years. In further support of its validity it 
has been shown that the VAMS shows meaningful relationships with various self-report 
measures of depression, including the Beck Depression Inventory (BDI), HAM-D, and the 
Hospital Anxiety and Depression Scale (HADS) (Cella and Perry, 1986; McKenzie and Marks, 
1999). However, it is also important to examine the ability of the VAMS to discriminate 
between patients with and without a current relapse (i.e., discriminative validity), which 
remains to be established.

H OW D O YO U FEEL?

6



94  

Thus far few studies have focused on the discriminative ability of the VAMS. Yet, none 
of these studies focused specifically on recurrent depression. Killgore (1999) tested the 
discriminative validity of a VAMS among college-students, and found a sensitivity (SE) 
of .55 and specificity (SP) of .89 in detecting depressed mood states (BDI ≤ 9 vs. BDI > 
9). Two studies focused on individuals who were inflicted with cancer or cardiovascular 
disease, and showed a SE of .80 and SP of .79 (indexed by the Patient Health Questionnaire 
- 9) (Mitchell et al., 2010) and of .73 and .90 (index not specified) (Mitchell et al., 2012) 
in detecting MDD using a VAMS. Finally, in two studies using a DSM-based structured 
interview for the assessment of MDD, it was shown that a VAMS had acceptable diagnostic 
accuracy in patients with dementia (SE = .72, SP = 1.0) or mild cognitive impairment (SE 
= .85, SP = .94; Kertzman et al., 2004), but not in post-stroke patients before 18 months 
post-stroke (Berg et al., 2009). 

The current study was designed to rigorously examine the discriminative validity 
of the VAMS as a screen for current depressive relapse in recurrent depression, using a 
DSM-based interview (i.e., SCID-I) as the gold standard for establishing a MDD diagnosis. 
Instead of using a paper-and-pencil version, we used a numeric version of the VAMS 
that can be administered verbally and could facilitate quick assessment. The present 
study not only examined the VAMS’s sensitivity (i.e., correctly identified positive cases) 
and specificity (i.e., correctly identified negative cases), but also tested its positive and 
negative predictive value (i.e., probability of truly having, or not having a disease given 
the outcome of the test). Finally, to get a more comprehensive insight in its relative 
performance as a screen for depressive relapse, we compared the discriminative ability of 
the verbally administered VAMS with the most frequently used interview and self-report 
instruments for the assessment of depressive symptomatology, the HAM-D17 interview 
and the IDS-SR.

METHODS

This study uses data from a research portal where patients with a remitted recurrent 
depression can participate in studies that specifically focus on the course and treatment 
of recurrent depression. The data from two randomized controlled trials, for readability 
referred to as Study A and Study B, were analyzed. Study A focused on Preventive Cognitive 
Therapy (PCT) in groups as an addition or alternative to antidepressant medication (ADM) 
versus ADM alone in the prevention of relapse in recurrent depression (for a detailed 
description see Bockting et al., 2011a). Study B examined the effectiveness of an internet 
adaptation of PCT added to Treatment-As-Usual (TAU) versus TAU alone in the prevention 
of relapse in recurrent depression (for a detailed description see Bockting et al., 2011b). 
The Medical Ethical Committee for Mental Health Institutions (METiGG) approved both 
protocols and all patients provided written informed consent prior to participation.
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PARTICIPANTS
In both studies, patients were included who had a) experienced at least two lifetime Major 
Depressive Episodes (MDEs), of which the last MDE was no longer than two years ago; b) 
current remission of the last MDE for at least two months, both defined according to the 
Diagnostic and Statistical Manual of Mental Disorders (DSM–IV) and assessed with the 
Structured Clinical Interview for DSM–IV disorders (SCID-I; First et al., 1995) administered 
by trained interviewers; and c) a current score of ≤ 10 on the 17-item Hamilton Depression 
Rating Scale (HAM-D17). Exclusion criteria were: current mania, hypomania, a history 
of bipolar illness, any psychotic disorder (current and previous), organic brain damage, 
current alcohol or drug abuse, predominant anxiety disorder, and recent electroconvulsive 
therapy. Both studies included remitted patients, but differed to the extent that Study A 
only included patients who a) were currently on ADM for at least six months, and b) did 
not receive psychotherapy more frequent than twice per month. In Study B, there were no 
restrictions with respect to both type and frequency of current care (i.e., psychotherapy, 
ADM, specialty care, no care).

MEASURES

Relapse in MDD 
Depression status during follow-up was assessed using the SCID-I, administered by trained 
interviewers. Interviewers attended regular consensus to enhance inter-rater agreement. 
The occurrence of MDEs between assessment points was retrospectively assessed for all 
patients at four assessment points in Study A (after 3, 9, 15 and 24 months), and three 
assessment points in Study B (after 3, 12 and 24 months). The VAMS, HAM-D17, and IDS-SR 
were also completed during these assessments.

Visual Analogue Mood Scale (VAMS)
Patients were asked to rate their current mood on a telephone-assisted version of a Visual 
Analogue Mood Scale (VAMS)1 previously used in mood induction procedures (Segal 
et al., 1999; Van Rijsbergen et al., 2013). By telephone, patients received the following 
instruction: ‘Please rate your current mood on a scale of 0 to 100, on which 0 indicates 
‘happy’, and 100 indicates ‘sad’ and their answer was noted by the interviewer. 

Hamilton Depression Rating Scale (HAM-D17 )
The 17-item Hamilton Depression rating scale (HAM-D17; Hamilton, 1960) interview was 
assessed by telephone (Simon et al., 1993) to measure levels of depressive symptomatology. 
This widely used semi-structured interview covers affective, behavioral and biological 
symptoms with scores that range between 0 and 52. Trained research assistants 
administered the HAM-D17.
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Inventory of Depressive Symptomatology – Self Report (IDS-SR)
The Dutch translation of the 30-item IDS-SR (Rush et al., 1996) was included as another 
widely used index of depressive symptomatology. The IDS-SR is a self-report measure on 
which patients rate their symptoms on a series of four-point scales (ranging from zero to 
three). The IDS-SR asks for all DSM-IV core symptom domains including mood, cognitive 
and psychomotor symptoms, but also covers commonly associated symptoms including 
anxiety. The IDS-SR has excellent internal consistency (α = .92, Rush et al., 2003).

PROCEDURE
The procedure for both studies was similar. Upon entry in the studies, patients were 
followed for two years. Although all patients were remitted upon entry, we have a 
mixed population of remitted and depressed patients at follow-up. During all follow-up 
telephone interviews, the VAMS was administered first, followed by the SCID-I (coded as 
yes/no current relapse), and then the HAM-D17 interview. The IDS-SR was administered 
online in the same week, which patients could access through a personalized hyperlink. 
Patient recruitment for the respective studies started in 2009 (Study A) and 2010 (Study 
B), with the VAMS being administered since March 2012. This implies that, depending 
on the moment of inclusion, the time from inclusion up to the assessment of the first 
VAMS differed between patients and could be three (first follow-up assessment) up to 24 
months (final assessment point).

DATA ANALYSIS
To address the present research question, all assessments of the first VAMS were collapsed 
across patients. Therefore, data do not represent a specific time point, but rather the first 
time that the patient was assessed with a VAMS during follow-up2. 

The aim of the analysis was to quantify the sensitivity (SE), specificity (SP), and 
positive as well as negative predictive value (PPV and NPV) of the VAMS, and to compare 
these parameters with those of the HAM-D17 and IDS-SR in detecting a current relapse in 
MDD as diagnosed by the SCID-I (i.e., gold standard). We additionally generated Receiver 
Operating Characteristic (ROC) curves, with the area under the curve (AUC) serving as 
an overall measure of discriminative validity of the instrument. AUC values significantly 
larger than .50 indicate that the instrument was able to identify relapse in MDD above 
chance level. By convention, values of AUC > .80 are generally considered good, and > .90 
are considered excellent. Second, we examined the PPV and NPV of the VAMS according 
to several cut-off values. The cut-off values were chosen with a view to clinical usefulness 
while maintaining sufficiently large numbers in the resulting categories to ensure 
statistical reliability.

To compare the level of agreement of the VAMS with the HAM-D17 and the IDS-SR, 
we calculated Cronbach’s alphas between all instruments (which is similar to intra-
class correlation in case of two instruments). Moreover, the relative contribution of 
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the HAM-D17 and IDS-SR to the VAMS screening instrument in detecting a relapse was 
assessed by logistic regression with current relapse (yes/no) as the outcome variable. As 
we were primarily interested in the performance of the VAMS, we entered the VAMS in 
the first step, followed by the HAM-D17 in the second step, and the IDS-SR in the third 
and final step. The added value in predicting relapse of each instrument was assessed as 
the increase in the AUC, and was statistically tested using the log-likelihood ratio test. In 
addition, we calculated the Net Reclassification Improvement (NRI) for the addition of the 
HAM-D17 and the IDS-SR to the VAMS (Pencina, D’Agostino, D’Agostino, & Vasan, 2008). 
We adopted the method outlined by Pencina et al. (2010) in calculating a continuous NRI 
(i.e., without risk categories).

RESULTS

PRELIMINARY ANALYSES
Since we combined the data of two separate studies, we first assessed potential 
differences between studies with regard to demographic and clinical characteristics. We 
included all patients of both studies that used ADM at entry to have a homogenous group 
(N = 174; Study A: n = 94; Study B: n = 80). For 130 patients (Study A: n = 76; Study B: n 
= 56) a complete combination of SCID-I, VAMS, HAM-D17 and IDS-SR was available, and 
these patients were therefore included in the analyses. Most importantly, patients with 
partial missing data did not more frequently relapse than patients with complete data (χ2 
(1, N = 174) = 1.530, p = .216). Patients with partial missing data only differed from patients 
with complete data in that, counter-intuitively, severe previous MDEs were less frequently 
reported (18.2 % severe for partial missing versus 40.0 % severe for completers; χ2 (1, N = 
173) = 7.092, p = .008). This might partially be reflected by the higher amount of missing 
data in Study B than in Study A (80 % complete in Study A versus 67.5 % complete in Study 
B; χ2 (1, N = 174) = 4.078, p = .043).

There was no evidence that the patients included via Study A differed meaningfully 
from those included via Study B with regard to any of the demographic and clinical 
characteristics (all ps > .05), except for the number of previous MDEs. After dichotomizing 
the number of previous episodes in two versus more, three versus more and four versus 
more episodes, a difference emerged in that there were significantly more patients with 
four or more previous episodes in Study A than in Study B (Study A: Median = 4.0; IQR = 
3.0; Study B: Median = 4.0; IQR = 2.0; χ2 (1, N = 130) = 4.454, p = .035). To determine whether 
the VAMS had a different diagnostic value in patients with more (or less) previous MDEs, 
we examined the interaction between the VAMS and the number of previous MDEs in a 
logistic regression predicting current relapse. The interaction was not significant. Since 
the results for both studies combined were highly similar to the results of Study A only, 
the data were merged.
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PATIENTS
In total 130 patients completed the VAMS together with the IDS-SR and the HAM-D17. 
All patients used antidepressants at entry of the study. Patients were predominantly 
female (66.2 %), and were remitted (MHam-D = 3.4, SD = 2.9) with a median of four previous 
depressive episodes (IQR = 3.0). The prevalence of relapse at the included follow-up 
assessment points was 13.8 %. An overview of the sample descriptives is presented in 
Table 6.1. The descriptive characteristics for the VAMS, HAM-D17, and IDS-SR are depicted 
in Table 6.2 for patients with and without a current relapse.

Table 6.1: Clinical and demographic characteristics (N = 130)

Characteristic Descriptive

Female % (n) 66.2 (86)
Age 48.8 (9.6)
Married or cohabiting % (n) 66.9 (87)
Inclusion HAM-D17 3.4 (2.9)
Median previous MDEs (IQR) 4.0 (3.0)
Age of first onset 28.9 (12.9)
Severity last episode a

Mild % 9.2
Moderate % 50.0
Severe % 40.0
Unknown 0.8
Relapse at assessment point % (n) 13.8 (18)

Note. Descriptive characteristics represent mean (SD) unless stated otherwise. HAM-D17 
= 17-item Hamilton Rating Scale for Depression, MDE = Major Depressive Episode, IQR = 
Interquartile Range. 
a Last episode severity is based on the number of SCID-I depression symptoms (5 
symptoms corresponds to mild, 6-7 symptoms corresponds to moderate, whereas 8-9 
symptoms corresponds to severe depression).

Table 6.2: Descriptives for patients with and without a relapse at follow-up, based on the SCID

Variable Total group (N = 130) No relapse (N = 112) Relapse (N = 18)

VAMS 32.9 (25.5) 27.0 (22.1) 69.7 (9.2)
HAM-D17 4.9 (6.1) 3.4 (3.9) 14.1 (9.0)
IDS-SR 17.8 (13.5) 15.2 (11.9) 33.7 (12.2)

Note.  Descriptive characteristics represent mean (SD). VAMS = Visual Analogue Mood Scale, HAM-D17 = 17-item 
Hamilton Depression Rating Scale, IDS-SR = Inventory of Depressive Symptomatology Self-Report

PERFORMANCE OF SEPARATE INSTRUMENTS
We first generated ROC curves for all instruments (see Figure 6.1). The VAMS showed 
excellent performance in classifying a current relapse (AUC = 0.94, 95 % CI: 0.90-0.98). 
Considering the importance of not missing any patients who relapsed (false negatives), 
the VAMS performed best at a cut-off of 55. At this cut-off, the VAMS did not miss any 
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patients who relapsed as indicated by the SCID-I interview (i.e., NPV = 1.0). Yet, when using 
this cut-off only 53 % of the VAMS-classified patients actually fulfilled the DSM criteria 
of MDD as indicated by the SCID-I interview (i.e., PPV = 0.53), and thus for 47 % of the 
patients the VAMS resulted in a false alarm. For several possible cut-offs, the sensitivity, 
specificity, and predicted values for the VAMS are displayed in Table 6.3.

Table 6.3: Test characteristics of the VAMS for several cut-off scores

VAMS
Cut-off

Positive Test,
No. (%) Sensitivity (%) Specificity (%) PPV (%) 1 – NPV (%)

1 18 (14) 1.00 0.09 0.15 0.00
31 18 (14) 1.00 0.66 0.32 0.00
61 12 (9) 0.67 0.87 0.64 0.00
71 6 (5) 0.33 0.96 0.82 0.10

Note.  VAMS = Visual Analogue Mood Scale, PPV = Positive Predictive Value, 1 – NPV = 1 – Negative Predictive 
Value

The HAM-D17 also showed excellent differentiation between patients with and without 
a current relapse (AUC = 0.91, 95 % CI: 0.85-0.98). The IDS-SR was less accurate in its 
classification of patients than the VAMS and the HAM-D17, but still had an AUC of 0.86 (95 
% CI: 0.78-0.94).

Figure 6.1. ROC curves for the VAMS, HAM-D17 and IDS-SR
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COMPARISON OF INSTRUMENTS
Cronbach’s alpha was .41 between the VAMS and the HAM-D17, .68 between the VAMS 
and the IDS-SR, and .63 between the HAM-D17 and the IDS-SR, indicating moderate to high 
agreement.

Adding the HAM-D17 to the VAMS in a logistic regression model resulted in an increase 
in the AUC from 0.94 to 0.96 (95% CI: 0.93-0.99), which was a significant addition as 
reflected by the log-likelihood ratio test (p = .009). Similarly, the addition of the VAMS to 
the HAM-D17 also increased the AUC significantly (p = .002). When the IDS-SR was added 
to the VAMS the AUC did not change significantly (0.94 to 0.95; log-likelihood ratio test: 
p = .077), whereas adding the VAMS to the IDS-SR did significantly increase the AUC from 
0.86 to 0.95 (95 % CI: 0.92-0.99; log-likelihood ratio test: p < .001).

Subsequently, we compared the explained variance (Nagelkerke’s R2) of the three 
instruments in logistic regression (Table 6.4). The VAMS was the strongest predictor 
of current relapse status (OR = 19.6) and was able to explain 60 % of the variance 
(Nagelkerke’s R2 = 0.60), compared to R2 = 0.49 by the HAM-D17, and R2 = 0.34 by the 
IDS-SR. In the second step, the HAM-D17 was a significant addition to the model with the 
VAMS as a single predictor and increased the explained variance from 60 % to 67 %. When 
the order was reversed and the VAMS was added to a model with the HAM-D17 as a single 
predictor instead, the VAMS was a significant addition and increased explained variance 
from 49 % to 67 % (βVAMS = 2.515, p = .002). In the final third step, the IDS-SR no longer 
added additional information and was therefore dropped from the final model. The IDS-
SR also did not add to the model when entered in the second step following either the 
VAMS or the HAM-D17 in the first step.

Finally, we calculated the Net Reclassification Improvement (NRI) for the addition 
of the HAM-D17 and IDS-SR to the VAMS (Table 6.5). Both the IDS-SR and the HAM-D17 
significantly improved the classification of patients when they were added to the VAMS.

Table 6.4: Logistic regression of the VAMS, HAM-D17 and IDS-SR on relapse status (N = 130)

Variable β SE (β) Wald p Exp (B)

Step 1

VAMS 2.977 0.719 17.159 < 0.001 19.622

Step 2

VAMS 2.515 0.815 9.514 0.002 12.368
HAM-D17 1.162 0.446 6.793 0.009 3.196

Step 3

VAMS 2.502 0.845 8.774 0.003 12.205
HAM-D17 1.043 0.478 4.769 0.029 2.838
IDS-SR 0.277 0.428 0.418 0.518 1.319

Note.  VAMS = Visual Analogue Mood Scale, HAM-D17 = 17-item Hamilton Depression Rating Scale, IDS-SR 
= Inventory of Depressive Symptomatology Self-Report
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Table 6.5: Reclassification of relapse in depression (N = 130)

Reclassified

Increased risk Decreased risk Net correctly reclassified (%)

HAM-D17 added to VAMS

With relapse (n = 18) 10 8 11.1
Without relapse (n = 112) 28 84 50.0
Net Reclassification Improvement 61.1
p value .01

IDS-SR added to VAMS

With relapse (n = 18) 12 6 33.3
Without relapse (n = 112) 21 91 62.5
Net Reclassification Improvement 95.8
p value < .001

Note.  VAMS = Visual Analogue Mood Scale, HAM-D17 = 17-item Hamilton Depression Rating Scale, IDS-SR = 
Inventory of Depressive Symptomatology Self-Report

DISCUSSION

The current study is the first to examine the use of a verbally administered VAMS as a 
screen for depressive relapse in recurrent depression, while using a gold standard SCID-I 
interview to verify the absence/presence of MDD. The aim was to study the accuracy of 
the VAMS as a single predictor of current relapse, and to compare its performance as a 
screen for depression with the HAM-D17 interview and the IDS-SR.

Our results show that the VAMS applied in isolation had excellent diagnostic accuracy 
both in terms of discriminative power (i.e., distinguishing between patients with and 
without a depression), and in terms of predictive value for a current depression. Given the 
burden of disease and risk associated with MDD, it is of importance not to wrongly classify 
patients as healthy while they in fact are having a relapse (false negatives). The VAMS did 
not miss any patient with a true relapse at a cut-score of 55 (NPV = 1.0), while simultaneously 
demonstrating the highest probability of correctly detecting a patient with a true relapse 
(PPV = .53). In clinical practice, the choice of an optimal cut-off depends on the time and costs 
associated with the effect of false positives and false negatives. Still, it is warranted to follow 
a positive screen using the VAMS with a diagnostic interview (e.g., the SCID). Alternatively, 
given the results of recent Ecological Momentary Assessment (EMA) studies (Wichers 
et al., 2007; Wichers et al., 2010), it might be worthwhile to examine whether continued 
assessment of the VAMS in daily life may help reducing the percentage of false positives.

When we compared the VAMS to both the HAM-D17 and the IDS-SR in the prediction of 
depression diagnosis, we found that the VAMS accounted for a substantial amount of the 
explained variance in depression status (60 %). In contrast to the IDS-SR, adding the HAM-D17 
to the VAMS resulted in a significant increment in the variance explained. Given how modest 
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the increment was (from 60 % to 67 %), the clinical importance of adding the HAM-D17 
interview to the VAMS is open to debate. Still, in terms of reclassification, adding either 
the HAM-D17 or the IDS-SR to the VAMS resulted in increased reclassification in the correct 
direction among patients with and without a relapse. The HAM-D17 might be able to add 
meaningful variance to the VAMS as it provides an overview of the spectrum of depressive 
symptomatology. The complementary nature of the VAMS and the HAM-D17 is also reflected 
by their moderate agreement. This pattern of findings is consistent with previous findings 
suggesting that clinician-rated and self-report measures are not fully interchangeable and 
may provide complementary information (Domken et al., 1994; Corruble et al., 1999; Cuijpers 
et al., 2010; Uher et al., 2012).

Our results support the notion that sad mood appears to be a promising monitoring 
target (Kovacs et al., 2009; Rucci et al., 2011; Van Rijsbergen et al., 2012). Since the VAMS is easy 
to administer and simple to interpret, it could be a straightforward and feasible instrument 
to monitor mood in patients with a recurrent depression. The VAMS can be administered 
by e-mail or smartphone application, and could be readily incorporated as a monitoring 
tool into e-health interventions or low intensity interventions (Bennett-Levy et al., 2010). 
Which aspect of affect is assessed by the VAMS specifically still has to be determined. 
Individual differences in both core levels of affect as well as affect regulation (i.e., how 
patients respond to negative affect) could represent vulnerability for the return of MDD, 
since problems with affect regulation persist after remission and have trait-like features 
(Kovacs et al., 2009; Kuppens et al., 2010). Since we demonstrated in a previous study that 
the VAMS predicted who was at increased risk for depressive relapse (Van Rijsbergen et al., 
2012), it could be that the VAMS assesses core levels of affect or possibly the magnitude of 
affective fluctuations. Future studies should examine whether the VAMS predicts the onset 
and course of depressive symptomatology, as well as need for future care, which could make 
early tailoring of interventions possible and potentially reduce healthcare costs. However, 
since the VAMS only explained a small amount of variance in time to relapse, similar to the 
HAM-D interview (Van Rijsbergen et al., 2012), and had a modest PPV for classifying a current 
relapse, it remains questionable whether a VAMS would have sufficient predictive validity.

One of the strengths of the current study is that it validated the VAMS in a high-risk group 
(i.e., medicated patients remitted from a recurrent depression). These patients typically 
require long-term monitoring, in accordance with the treatment guidelines (APA, 2010; 
Agency for Healthcare Research and Quality, 2012). Additionally, it assessed the accuracy 
of the VAMS compared to a gold standard (SCID-I), and used well-validated instruments to 
assess residual symptoms. It would be interesting to study whether the VAMS could be used 
in a less severe (i.e., non-recurrent or non-medicated) population, and whether the VAMS can 
detect, or possibly predict, the onset of a first depressive episode. It could be that patients 
who use ADM show different affective responses on the VAMS than non-medicated patients. 
In an attempt to examine emotional side effects in ADM users, Price et al. (2009) interviewed 
38 patients, most with minimal current depression, about their antidepressant medication 
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use (median duration 23 months). Most patients reported emotional detachment (i.e., being 
a spectator of their own emotions), as well as reductions in the experience of positive and 
negative emotions. Similar findings have also been documented in case studies (Hoehn-Saric 
et al., 1990; Opbroek et al., 2002).

The current study also has several limitations that have to be taken into account. First of 
all, due to the limited number of non-medicated patients and lack of non-recurrent patients 
in our sample, we were not able to examine the use of the VAMS in these groups directly. It is 
generally known that the positive and negative predictive values of an instrument decrease 
when the prevalence of a disease decreases. However, given that the prevalence of depression 
in mental health care centers is high, this might be an optimal setting to use the VAMS. In a 
meta-analysis on screeners in primary care, it was found that single-item screeners have low 
sensitivity (i.e., pooled SE = .32) that increased when additional items were added (Mitchell 
and Coyne, 2007). Since we exclusively focused on sad mood, adding an additional VAMS 
for anhedonia, the other core symptom of depression (APA, 2000), might also reduce false 
positives. It appears likely that the VAMS is specifically suitable in populations where sad 
mood is cardinal. For example, the VAMS did not distinguish between bipolar patients in a 
euthymic or a manic state (Da Silva et al., 2013). Moreover, its accuracy probably also depends 
on the patient’s ability to report affect and understand the scale, which might explain low 
sensitivity in patients with a stroke or severe cognitive impairments (Berg et al., 2009).

Second, we administered the HAM-D17 by telephone. Although the use of the HAM-D17 by 
telephone has been well validated and documented (Potts et al., 1990; Simon et al., 1993), 
this could have resulted in loss of clinical observation which seems essential for at least 
two of the HAM-D17 items. Further, although the VAMS and the HAM-D17 were in all cases 
administered during the same assessment, the IDS-SR was subsequently administered online 
in that same week. Given the vagaries of scheduling, the IDS-SR might sometimes have been 
out of synchrony with the VAMS and the HAM-D17, reducing accuracy overall. Nonetheless, 
Cronbach’s alpha between the VAMS and the IDS-SR and between the HAM-D17 and the 
IDS-SR was moderate to high (.68 and .63 respectively). Finally, the results might have been 
affected by selection bias since we only included patients who were recruited for an RCT. 
Moreover, this also questions the potential generalizability to patients who are currently not 
using ADM.

In conclusion, as recommended by the leading guidelines, the VAMS offers potential 
as a screening tool for patients with a recurrent depression. Given its liability to provide 
false positives, using a diagnostic interview (e.g., the SCID) in case of a positive screen is 
warranted. Nevertheless, since the VAMS is easy to administer and simple to interpret, 
it could be a straightforward and feasible instrument for life-long mood monitoring. 
Potentially, repeated assessment of the VAMS or addition of an anhedonia screener might 
further improve its accuracy.
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Notes
1  Visual Analogue (Mood) Scales have been presented in many ways (Ahearn, 1997; 
McCormack, Horne, & Sheather, 1988; Paul-Dauphin, Guillemin, Virion, & Briançon, 1999); 
with variations in length, orientation, anchor points, and the presence or absence of both 
numbers and a line. The VAMS used in the current study could therefore also be referred 
to as a Numerical Rating Scale (NRS). However, as a NRS reflects one of the many possible 
presentations of a VAMS (Paul-Dauphin et al., 1999), we used the term VAMS throughout 
for reasons of clarity and coherence.

2  For 54 patients the first VAMS was administered 3 months after inclusion, for 20 patients 
after 9 months, for 12 patients after 12 months, for 13 patients after 15 months, and for 31 
patients the first VAMS was administered after 24 months. A Kruskal-Wallis test revealed 
that these five samples originated from the same distribution (χ2 (4) = 1.904, p = .753).
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