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ABSTRACT: Background: Multiple Sclerosis (MS) is associated with a high risk of developing major 
depression, but depression in MS patients frequently goes undetected and untreated. The current study 
examined the clinical utility of the Beck Depression Inventory (BDI) as a screening measure for major 
depression in newly diagnosed MS patients. Methods: Forty-six new referrals to an MS clinic completed 
the BDI and participated in a structured interview for major depression, within 2 months of the diagnosis 
of MS. Results: According to DSM-IU-R criteria, 40% of patients were diagnosed with major depres
sion, 22% had adjustment disorder with depressed mood, and 37% showed no evidence of mood disorder. 
Sensitivity and specificity values, and positive and negative predictive values are reported for every 
BDI cut-off score between 9 and 21. Conclusions: A BDI cut-off score of 13 (sensitivity = .71, speci
ficity = .79) is recommended as optimal for use in screening for major depression in newly diagnosed 
MS patients. The use of the BDI as a screening measure for major depression must proceed with cau
tion given that a cut-off score of 13 still yielded a false-negative rate of 30%. 

RESUME: Depistage de la depression majeure chez les patients en phase precoce de la sclerose en plaques. 
Introduction: La sclerose en plaques (SEP) est associee a un risque elev£ de deVelopper une depression majeure, 
mais souvent la depression n'est pas diagnostiquee ou traitte chez ces patients. Nous avons examine I'utilite' 
clinique du questionnaire de Beck (QB) comme outil de depistage de la depression majeure chez les patients ayant 
un diagnostic recent de SEP. Methodes: Quarante-six patients nouvellement referfe a une clinique de SEP ont 
complete le QB et ont participe a une entrevue structured pour dfipister la depression majeure dans les 2 mois du 
diagnostic de SEP. Resultats: On a pos6 un diagnostic de depression majeure selon les criteres du LDSM-1II-R 
chez 40% des patients. 22% avaient des difficultes d'adaptation avec une humeur depressive et 37% ne pr6sentaient 
aucun trouble de l'humeur. Nous rapportons la sensibilite et la specificity de chaque valeur entre 9 et 21 utilised 
comme valeur significative, ainsi que leur valeur predictive positive et negative. Conclusions: Une valeur 
significative de 13 (sensibilite = .71, sp£cificite = .79) est recommandee comme etant optimale dans le depistage de 
la depression majeure chez les nouveaux cas de SEP. On doit cependant proceder avec discernement du fait qu'une 
valeur significative de 13 comportait un taux de faux-negatifs de 30%. 
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Individuals with multiple sclerosis (MS) are at high risk for 
the development of major depression. Point prevalence rates of 
major depression in patients with MS range from 15% to 36% 
using standardized diagnostic criteria.1"3 While most of the 
research has been conducted on MS patients with long standing 
illness, there are data to suggest that 30 to 40% of patients in the 
early stages of MS may also experience clinically significant 
depression.4"6 

Despite the high prevalence of major depression in patients 
with MS, depressive symptomatology may frequently go unde
tected and untreated.2 It has been estimated that as many as 50% 
of depressions may go undetected during standard medical eval
uations.7"" A number of factors have been discussed as contribut
ing to the underdiagnosis of depression in the physically ill.""13 

Patients may focus primarily on physical complaints during 
medical evaluations, directing the physician's attention away 
from emotional concerns, or physicians may avoid questions 
addressing depressive symptomatology during medical evaluations 

in order to avoid potential defensive reactions in their patients. 
Physicians may also consider patients' depressive symptoms to 
reflect "normal" adjustment reactions to their illness. This is 
particularly likely in the early stages of MS, where many 
patients may indeed experience uncomplicated adjustment reac
tions to the diagnosis of MS. 6 ' 4 However, if the depressive 
symptoms of newly diagnosed MS patients are construed as 
nonpathological reactions to chronic illness, then many patients 
with major depression will be denied the opportunity to receive 
appropriate treatment. 
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The DSM-III-R15 is considered the "gold standard" for 
psychiatric diagnostic criteria. According to the DSM-III-R, the 
symptoms considered for a diagnosis of major depression 
include depressed mood, loss of pleasure or interest, appetite 
and sleep disturbance, loss of energy, psychomotor agitation or 
retardation, excessive guilt, concentration difficulties, and suici
dal ideation. The diagnosis of major depression is made when 
structured interview reveals that at least 5 of these symptoms 
have been present for a period of at least two weeks. Although it 
has been suggested that patients with chronic illness should be 
routinely evaluated for major depression, the resources needed 
to conduct structured interviews for affective disorders exceed 
the resources available in most clinical settings.6"12 Structured 
interviews for affective disorders must be conducted by a trained 
interviewer and they require in excess of 45 minutes to com
plete. 

Because of their ease of administration and scoring, self-
report instruments such as the Beck Depression Inventory 
(BDI)16 have been advocated as useful screening measures for 
major depression."1 2 1 7 However, when traditional cut-off 
scores are used, self-report measures of depression are typically 
associated with high rates of false-positive diagnoses, yielding 
prevalence rates of depression that are approximately twice as 
high as those based on diagnostic interviews.18"20 The potential 
for overdiagnosing depression may be even higher in medical 
populations since self-report measures of depression include 
somatic symptoms that overlap with symptoms of physical ill
ness. ' ' For example, although a cut-off of 9 on the BDI has been 
used in the general population to indicate clinically significant 
depression, a cut-off of 15 has been shown to be optimal in 
screening for depression in chronic low back pain patients, and a 
cut-off of 17 has been recommended in patients with end-stage 
renal disease.12'21 

Depression is associated with somatic symptoms that overlap 
with symptoms of MS. For example, lack of energy, motor slow
ing and sleep disturbance are common to both depression and 
MS."'22-23 The BDI is heavily weighted for cognitive, affective, 
and behavioral symptoms of depression, with its total score not 
strongly related to somatic symptoms of depression.24 Several 
authors have commented that the relative lack of emphasis on 
somatic symptoms of depression makes the BDI particularly 
well suited for the measurement of depression in medical popu
lations.1 ''I2'20 

The goal of the current study was to examine the utility of 
the BDI as a screening instrument for major depression in newly 
diagnosed MS patients. The utility of the BDI as a screening 
measure of major depression was addressed by comparing 
prevalence rates of depression made according to different BDI 
cut-off scores to diagnoses of major depression made according 
to DSM-III-R criteria. The utility of the BDI was examined by 
computing the sensitivity and specificity values, and positive 
and negative predictive values for every cut-off score of the BDI 
between 9 and 21. Sensitivity refers to the probability that a 
patient with a diagnosis of major depression will score in the 
depressed range on a measure of depression. Specificity refers 
to the probability that a patient who does not have a diagnosis of 
depression will score in the non-depressed range on a measure 
of depression. While sensitivity and specificity values provide 
useful psychometric information about a screening measure, 

positive and negative predictive values provide more clinically 
relevant information. Positive predictive value refers to the pro
portion of individuals who score in the depressed range on the 
self-report measure and also receive a diagnosis of major 
depression. Negative predictive value refers to the proportion of 
individuals who score in the non-depressed range on the self-
report measure and do not have a diagnosis of major depression. 

METHODS 

Subjects 

The sample consisted of 46 (36 women, 10 men) consecutive 
new referrals to the MS Clinic at the Ottawa General Hospital. 
All patients received diagnosis of probable or definite MS, and 
any patient that had previously received a diagnosis of MS was 
excluded from the sample. The mean age of the sample was 34.4 
years. At the time of the assessment 64% of patients were mar
ried, and 53% were employed. Patients reported that their first 
symptoms began on average 2.9 years prior to diagnosis of MS. 

Procedure 

The clinic coordinator contacted all new referrals to the MS 
Clinic within six to eight weeks of their diagnosis, and asked 
them to participate in this research. Diagnoses of MS were made 
according to the Poser et al.25 criteria by one of four neurolo
gists. Structured interviews using the Diagnostic and Interview 
Schedule; Affective Syndromes26 were conducted by one of four 
clinical psychologists. Diagnoses were made according to DSM-
III-R criteria.'5 The Beck Depression Inventory16 was also 
administered. The BDI consists of 21 items describing various 
symptoms associated with depression. The measure yields a 
total composite score reflecting level of depressive symptoma
tology. 

RESULTS 

Eighteen patients (40%) met DSM-III-R criteria for major 
depression, and 10 patients (22%) met the criteria for adjust
ment disorder with depressed mood. One patient was diagnosed 
with bipolar disorder, and 17 patients (37%) were not depressed 
at the time of the interview. More detailed information on the 
relation between depression and MS in this sample is reported 
elsewhere.6 

Figure 1 provides the sensitivity and specificity values for all 
BDI cut-off scores between 9 and 21. Using the cut-off score of 
9 suggested by Beck et al.,17 the sensitivity of the BDI was .88, 
and the specificity was .46. In other words, 88% of patients with 
a diagnosis of major depression obtained BDI scores greater 
than or equal to 9, but only 46% of patients without major 
depression scored below 9 on the BDI. Thus using a cut-off 
score of 9 yields an excessively high rate of false positive diag
noses. 

The results suggest that a cut-off score of 13 may be optimal 
for using the BDI as a screening measure for major depression 
in newly diagnosed MS patients. A cut-off score of 13 yielded a 
sensitivity of .71 and specificity of .79. With cut-off scores 
above 13, sensitivity falls below .70. Lower cut-off scores are 
associated with increased sensitivity, but considerably lower 
specificity. Table 1 presents positive and negative predictive val
ues for the BDI for all cut-off scores between 9 and 21. With a 
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Figure 1: Sensitivity and Specificity Values for Different Cut-Off Scores 
of the BDI. 

Table 1: Positive and Negative Predictive Values for Different Cut-Off 
Scores of the BDI. 

BDI Score 

10 12 13 14 16 17 18 19 20 21 

PPV .54 .54 .62 .66 .70 .69 .69 .69 .67 .67 .64 .67 .67 
NPV .84 .76 .80 .78 .79 .76 .76 .76 .73 .73 .70 .69 .69 

Note: PPV = Positive Predictive Value, NPV = Negative Predictive 
Value. 

cut-off score of 13, 70% of patients who score within the 
depressed range on the BDI would meet DSM-III-R criteria for 
major depression. Similarly, 80% who score below 13 on the 
BDI would not meet DSM-III-R criteria for major depression. 

It has been suggested that one of the advantages of using the 
BDI in medical populations is that the BDI contains compara
tively few somatic items with more than two thirds of items 
assessing cognitive-affective symptoms of depress ion." 
Separate scores were computed for the factorial subcomponents 
of the BDI.17 These included a) negative attitudes toward the 
self, b) performance impairment, and c) somatic disturbance. 
Patients with major depression obtained significantly higher 
scores than non-depressed patients on the negative attitudes 
toward the self, and performance subcomponents of the BDI, F 
(2, 41) = 3.98, p < .05 and F (2, 41) = 3.42, p < .05, respectively. 
There were no significant group differences on the somatic 

subcomponent of the BDI, F (2, 41) = 1.30, ns. Multiple 
comparisons using the Newman Keuls procedure revealed that 
patients with adjustment disorder with depressed mood did not 
differ significantly from patients with major depression on any 
of the subcomponents of the BDI. 

DISCUSSION 

It is becoming increasing clear that even in the early stages 
of MS, patients may experience depressive symptoms that are 
sufficient in number and severity to warrant a diagnosis of major 
depression. Unfortunately, MS clinics typically lack the 
resources necessary to assess all patients for affective disorders. 
The results of the current study suggest that the BDI may be 
used to screen for major depression in newly diagnosed MS 
patients. The BDI can be completed by patients in approximately 
5 minutes and can be scored in less than one minute, thus facili
tating its inclusion in standard clinical practice. 

While the results of the current study support the clinical 
utility of the BDI as a screening measure for major depression 
in newly diagnosed patients with MS, its use must proceed with 
appropriate caution. The primary hazard concerns the percent
age of patients with major depression who will score in the non-
depressed range of the screening measure. The results of the this 
study indicate that using a BDI cut-off score of 13, approximately 
30% of major depressions will go undetected. The number of 
false-negative diagnoses can be reduced by using a lower cut-off 
score, but the consequent increase in the number of false-posi
tive diagnoses diminishes the advantage of using a screening 
measure. Clinicians need to weigh the disadvantages of missing 
cases of depression against the cost of increasing the rate of 
false-positive diagnosis. Given that 50% of depressions are likely 
to go undetected during medical evaluations," a false-negative 
rate of 30% represents considerable improvement. 

In a sample of patients with chronic low back pain, Bishop et 
al.12 reported that a BDI cut off score of 15 was optimal yielding 
sensitivity and specificity values of .80 and .70, respectively. In 
the current sample, a cut off score of 15 yielded a sensitivity 
value of .79, but a specificity value of only .63. One factor con
tributing to the lower diagnostic indices is that the base rate of 
disorders associated with depressive symptoms, other than 
major depression, was higher in the current sample than in the 
sample described by Bishop et al.12 In other words, the diagnos
tic challenge for the BDI was greater in the current study given 
that cases of major depression had to be distinguished from 
cases of adjustment disorder with depressed mood. Symptom 
severity and symptom duration are the primary distinguishing 
characteristics of major depression and adjustment disorder with 
depressed mood. Untreated, major depression may persist for as 
long as one year and contribute to significant functional impair
ment, while adjustment disorder is expected to resolve within 6 
months. In the Bishop et al.12 sample, there were no cases of 
adjustment disorder with depressed mood. These differences 
highlight the importance of determining optimal cut off scores 
for screening measures in specific medically ill populations. 

The findings of the present study indicate that cognitive, 
affective, and behavioral symptoms of depression discriminate 
between depressed and non-depressed groups while somatic 
symptoms do not. It has been suggested that somatic items 
should be deleted from existing scales to make them more 
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appropriate for medical populations.27 It is premature however 
to make strong recommendations to delete somatic items from 
the BDI for use in MS patients. The deletion of somatic items 
may risk underdiagnosing depression for depressed MS patients 
who present largely with somatic symptoms. Raising cut-off 
scores for case identification has the merit of minimizing the 
number of false-positive diagnoses due to overlapping somatic 
symptoms, without eliminating somatic symptoms from consid
eration. Furthermore, examination of the discriminant power of 
different BDI items would require more extensive psychometric 
analyses than were permitted by the sample size of the present 
study. 

Several clinical reports that suggest that tricyclic antidepres
sants and cognitive-behavioral therapy may be effective means 
of managing depressive symptoms in patients with MS.28 Early 
identification and treatment of depression may help decrease the 
negative impact of MS symptoms and reduce depression-related 
disability. Routine screening for depression may alert clinicians 
to the need to address emotional factors related to illness, 
increase the treatment focus on depressive symptomatology in 
this population and ultimately increase patients' quality of life. 
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