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Abstract
Objective: To compare the diagnostic accuracy of four depression screening tools
commonly used in patients with medical disorders, relative to a reference diagnostic

standard — a structured psychiatric interview.

Methods: The Depression in the Medically I11-18 (DMI-18) questionnaire was
administered to 167 patients with medical disorders, of those 53 completed the Beck
Depression Inventory for Primary Care (BDI-PC), 67 the Hospital Anxiety and
Depression Scale (HADS) and 46 the Patient Health questionnaire-9 (PHQ-9). The
entire sample was also interviewed with a structured psychiatric interview conducted by
a mental health professional. Sensitivity, specificity, likelihood ratios (LR) and area

under the curve (AUC) were calculated and compared for the different measures.

Results: At their respective recommended cut-off points, sensitivities (95% CI) were
86% (70-95), 82% (63-94), 93% (86-97) and 68% (47-85) for the HADS-D, BDI-PC,
DMI-18, and PHQ-9 respectively, while specificities ranged from 72% (47-90) for BDI-
PC to 89% (72-98) for PHQ-9. The sensitivities of DMI-18 were significantly higher
compared to those of HADS-D (p= 0.045) and PHQ-9 (p=0.01). The PHQ-9
questionnaire obtained the most favourable positive LR (6.35; 95% CI: 2.48-18.36). In
contrast, the DMI-18 showed the best negative LR (0.09; 95% CI: 0.04-0.18). AUCs
(95% CI) ranged from 0.92 (0.83-1.02) to 0.84 (0.74-0.94). Staistically significant

differences were found between the AUCs of the DMI-10 and the BDI-PC.

Conclusion: Our results suggest that all evaluated scales have acceptable abilities and
can be used as screening instruments for depression in patients with medical disorders.

The DMI stands out for its sensitivity.

. Keywords: depression, screening, medical disorder, psychometrics
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Introduction

Depression is the second most common chronic disorder seen in general practice and in
primary care [1]. Approximately 12 percent of patients seen in primary care settings
have major depression [1;2], a rate exceeding that in the general population (5%-10%)
[3]. Depression is a major cause of psychological and physical comorbidity, and is
associated with greater suffering and disability compared to other chronic medical
conditions [4;5].

Since many patients with depression can be effectively treated with medication
and psychotherapy, early diagnosis and treatment can significantly reduce the impact of
the depression [6]. However, symptoms of depression are not recognised in up to half of
patients with depressive disorders in general practice, in primary care and in general
hospital settings [3;7;8].

Providing primary care practitioners and other generalists with short, reliable
questionnaires can help them identify and manage patients with depression. The use of
such screening instruments for improving the quality of care for depression has been
supported by different institutions [3;9].

Selecting the appropriate screening instrument is an important first step. The
characteristics of the target population, the psychometric properties of the questionnaire
(i.e. validity, sensitivity and specificity), the time required to complete it and its
comprehensiveness are some of the issues that must be considered [1;10].

The purpose of this report was to determine the comparative validity of the
depression subscale of the Hospital Anxiety and Depression Scale (HADS-D), the Beck
Depression Inventory for Primary Care (BDI-PC), the Patient Health Questionnaire-9
(PHQ-9), the Depression in the Medically I11-18 (DMI-18) and the abridged version of

the DMI-18 (DMI-10) in diagnosing depression, using as gold standard a structured
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interview, performed by a mental health professional, the Primary Care Evaluation of

Mental Disorders (PRIME-MD).

5
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Methods

Subjects

This is a cross-sectional study carried out at the Galdakao-Usansolo Hospital (Bizkaia,
Spain) between November 2007 and April 2008. Galdakao-Usansolo is a 400-bed
teaching hospital, which serves a population of 300,000 inhabitants. It belongs to the
network of public hospitals of the Basque Health Care Service, which provides free
unrestricted care to nearly 100% of the population.

In order to have heterogeneity of medical disorders, the target population
included patients with a medical disorder recruited from the waiting rooms of various
services at the Galdakao-Usansolo Hospital: pain unit, obstetrics and gynaecology,
endocrinology, gastroenterology, neurology, pneumology, nephrology,
otorhinolaryngology and psychiatry units. To be eligible to participate, patients had to
be adult (over age 18 years) and attending one of the collaborating services for a
medical disorder. Patients were excluded if they, at the physician's discretion, had a
severe physical disease, cognitive deterioration, any neurological disease, a psychotic
disorder that might compromised their ability to complete the questionnaires, or if they
declined to participate after informed consent. Also we excluded those patients who did
not answer more than 50% of the assigned questionnaires.

The study protocol was approved by the ethics committee of the Galdakao-

Usansolo Hospital.

Procedure

Two of the authors (M.O. and C.L.H.) approached patients about participating in the
study. They emphasized to patients that participation was voluntary and explained that

the objective of the study was to evaluate “the emotional reactions associated with the
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fact of suffering from a disease.” Patients were also told about the study by their

physicians. Informed consent had to be provided before patients took part in the study.

Each participant was asked to complete a set of sociodemographic questions, the
DMI-18 questionnaire, and one of the other three depression screening questionnaires:
HADS, BDI-PC or PHQ-9. Patients were not asked to complete both forms of the DMI
to avoid redundancy. Responses to the abridged version were collected from the
responses of each patient to the long DMI version. Regarding HADS, the participants
completed all 14 items, but for the analyses only the depression subscale (HADS-D)
items were taken into account.

All the patients were interviewed by a group of mental health professionals the
same day they completed the questionnaires. The corresponding mental health
professional (either a psychiatrist or a clinical psychologist with broad experience in
interdisciplinary consultation) was blinded to the results of the questionnaires.

To assure that the mental health collaborators evaluated patients in a consistent
way, all of them undertook an inter-rater study. They had to obtain a Kappa (k) score of
at least 0.60 when comparing their assessments (presence or absence of depression)
with those of a gold standard. The gold standard consisted of a list of diagnoses of “case
or no case” of depression performed by a psychiatric expert in diagnosing depressive
disorders who offered 10 of his own patients to be re-evaluated by the mental health
professionals [11]. A total of 10 mental health collaborators obtained the kappa level
requirement. Six of them obtained a k value of 0.67, for two k was equal to 0.83 and for

the rest two K was equal to 1.
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Materials

Screening questionnaires
Four short easily administered depression scales were applied in their Spanish versions:

The Depression in the Medically 111 (DMI) questionnaire was specifically designed
to detect depression in patients with medical disorders. There are two versions: a complete
version with 18 questions (DMI-18) and an abridged version with 10 questions (DMI-10).
For each question there is a 4 point ordinal response, with options ranging from “none”
(scored as 0) to “always” (scored as 3). The reliability and construct validity of the Spanish-
language version is satisfactory. Scores above a cut-off point of 15 for the DMI-18 and
above a cut-off point of 9 for the DMI-10 were considered to indicate depression.

The Beck Depression Inventory for Primary Care (BDI-PC) [12] consists of 7
cognitive and affective items extracted from the 21-item Beck Depression Inventory-11
(BDI-II) [13]. It was developed for evaluating symptoms of depression in patients reporting
somatic and behavioural symptoms that may be attributable to biological, medical, alcohol,
and/or substance abuse problems. The manual recommends a cut-off point of 4 to identify
depression [14].

The Hospital Anxiety and Depression Scale (HADS-D) was specially designed for
identifying and quantifying depression and anxiety in physically ill patients [15;16]. The
HADS is a 14-item measure that includes a 7-item depression subscale (HADS-D) for
measuring cognitive and emotional aspects of depression, predominately anhedonia, and a
7-item anxiety subscale (HADS-A) for measuring cognitive and emotional aspects of
anxiety. For the present study we only used the HADS-D subscale. Originally, a cut-off
point of 8 indicated a possible case of anxiety or depression [17].

The Patient Health Questionnaire-9 (PHQ-9) is the mood module of the Patient

Health Questionnaire, a self-administered version of the PRIME-MD [18;19]. The PHQ-9
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consists of 9 items designed to correspond to the nine diagnostic criteria for major
depressive disorder covered in the Diagnostic and Statistical Manual for Mental Disorders
[5;20], including somatic symptoms like fatigue, insomnia, and anorexia. Items are rated
from 0 to 3 according to increased frequency of experiencing difficulties in each item.

Values equally or greater than 10 were considered indicative of depression [21].

Psychiatric interview

Collaborating mental health professionals used the mood module of the Primary Care
Evaluation of Mental Disorders (PRIME-MD) structured psychiatric interview in
Spanish [7] to help themselves in screening for depression. Thus, mental health
professionals’ expertise along with their scores in the PRIME-MD structured interview
was used as the gold standard for the presence of depressive disorder. The PRIME-MD
has nine items that represent the nine DSM-IV depression criteria with dichotomous

response categories (yes/no).

Statistical analysis

In order to estimate the sample size for the predictive precision study, we assumed a
depression rate of 30%. Interviewing 170 patients with the PRIME-MD we would
expect to estimate a sensitivity of 85% with a 95% CI of = 10% and a specificity of 70%

with a 95% CI of + 8% [22].

Missing values were treated using the mean imputation method [23]. This
consists of substituting the missing response in an item for the mean of the responses
that the subject provided on the rest of his or her items whenever more than 50% of the

items have been sufficiently answered.



183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

Oriveetal. 10

Associations between categorical variables were examined with the chi-square
test. Significance of score differences was tested with the Wilcoxon Rank-Sum or the
Kruskall-Wallis test. The internal consistency of the different questionnaires was
examined with Cronbach’s alpha. Convergent validity of the scales was tested with
Pearson’s correlation coefficient (r) and the intraclass correlation coefficient (ICC) for

the degree of agreement between the different measurements.

Sensitivity and specificity along with their exact binomial 95% Confidence
Interval (CI) [24] were calculated to assess the ability of the screening instruments to
render a clinically validated diagnosis of depression. The McNemar test was used for
comparing these quantities between DMI-18 and the other 3 screening tools, as well as
with DMI-10 [25]. Standard cut-off points for each instrument were used following the
corresponding literature. Furthermore, positive and negative likelihood ratios (LR) of

the tests with 95% CI were calculated [24;26;27].

Receiver operating characteristic (ROC) [28] curves were designed and the areas
under those curves (AUC) were calculated. Finally, pairwise comparisons of the
obtained AUCs were performed [28]. Statistical analyses were performed with SAS for

Windows, version 9.1.
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Results

Sample description

Of the 167 patients who agreed to participate in the study, a patient did not answer 50%
of the HADS-D items, thus leaving a cohort of 166 patients for some analyses. Given
that completing all battery of tests would be tiring for the patients, we originally aimed
for a third of the sample to complete the HADS, a third the BDI-PC and another third
the PHQ-9. Questionnaires were handed to consecutive patients, until the intended
quota was approximately achieved. Of the total sample, 67 patients had completed the
HADS, 46 patients the BDI-PC, and 53 the PHQ-9.

Baseline characteristics of the patients are shown in Table 1. No statistically
significant differences were found among the 3 subgroups, except for the variables of
gender and department. Medians scores for all categories of the baseline characteristics
in the 3 subgroups are presented in table 2.

Table 1

Table 2

Internal consistency and intercorrelations

The internal consistency of all screening questionnaires turned out to be good with
Cronbach alpha values exceeding 0.80 in all cases: 0.83 for the HADS-D; 0.86 for the
BDI-PC; 0.90 for the PHQ-9; 0.96 for the DMI-18; and 0.92 for the DMI-10. Table 3
shows the values for Pearson’s r and ICC values. The total DMI-18 score and total
DMI-10 score correlated strongly with BDI-PC, HADS-D and PHQ-9 scores. The ICC
ranged from 0.65 (95% CI: 0.45-0.79) (BDI-PC vs. DMI-18) to 0.87 (95% CI: 0.79-

0.92) (PHQ-9 vs. DMI-10).
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Table 3

Operating characteristics of the screening questionnaires

Table 4 reports the sensitivity, specificity, and positive and negative likelihood ratios
for the cut-off points recommended in the literature for each questionnaire. The ability
of the PHQ-9 in assessing a clinically validated diagnosis of depression was slightly
low: 68% (95% CI: 47-85) of the patients with depression were correctly identified by
this test. Statistically significant differences were found when comparing the
sensitivities: DMI-18 and HADS-D (p= 0.045); DMI-18 and PHQ-9 (p=0.01); and also
DMI-18 and DMI-10 (p= 0.01) within the same samples. In all cases the sensitivity of
DMI-18 was higher. The PHQ-9 questionnaire obtained the most favourable positive
LR (6.35; 95% CI: 2.48-18.36). In contrast, the DMI-18 showed the best negative LR

(0.09; 95% CI: 0.04-0.18).

Table 4

Receiver Operating Characteristic curves (ROC) for DMI-18 along with the
other 3 questionnaires and DMI-10 are presented in Figure 1. In all cases the estimated
AUC were quite similar. A statistically significant difference was found between the

AUC:s of the BDI-PC and the DMI-18 (p=0.02).

Figure 1
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Discussion

The goal of this article was to determine the operating characteristics of four self-report
depression screening instruments relative to a reference diagnostic standard in patients

with medical disorders.

The results demonstrated excellent internal consistencies for all the instruments.
The substantial positive correlations between both DMI questionnaires and the three
older instruments showed the extent to which the scales measure the same construct.
Patients with high depression scores on the DMI-18 or DMI-10 also had high

depression scores on the HADS-D, BDI-PC and PHQ-9.

In a review of 9 widely used instruments for the detection of depression in
primary care settings, Mulrow, Williams, Gerety, Ramirez, Montiel and Kerber [22]
found minimum sensitivity and specificity values of 84% and 72% respectively. If we
considered these to represent the minimally acceptable levels of sensitivity and
specificity, the HADS-D, BDI-PC, DMI-18 and DMI-10 reached the minimum in our
study. The sensitivity of the PHQ-9 (68%) did not reach this minimum, but its
specificity did (89%). The DMI-18 appeared to be statistically significantly more
sensitive than the HADS-D, PHQ-9 and DMI-10. On the other hand, the ROC analyses
suggested that apart from the BDI-PC, all other questionnaires had the same overall
screening accuracy with that of DMI-18. The importance of these differences should
also be tested in a clinical setting. Finally, all positive LR were greater than 1, and all
negative LR were less than 1, indicating that the positive test result is associated with
presence of the disease and a negative test results with its absence [26]. The PHQ-9 had
the highest positive LR (6.35; 95% CI: 2.48-18.36). The DMI-18 (whole sample) had
the lowest negative LR (0.09; 95% CI: 0.04-0.18), meaning that for a negative result

(i.e. no depression) the probability of depression is very low.
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The HADS is the most commonly used screening tool for depression in patients
with medical disorders. Its good operating characteristics have been demonstrated in
several validation studies [15;29] and our results are in line with most of them. The
concept of anhedonia is predominant in the scale and 5 of the 7 depression subscale
items are related with this feature. Its authors [16] considered anhedonia the “central
pathological feature of that form of depression that corresponds well to antidepressant
drug treatment”. Parker, Hilton, Bains and Hadzi-Pavlovic [30] do not agree with them.
The latter suggest that “the problematic nature of anhedonia in medically ill patients is
that it is strongly related with the somatic symptomatology which may hinder the

detection of depression in such patients”.

The BDI-PC was found to have acceptable psychometric characteristics. Even
though this tool is consisted of only 7 items, it takes quite a long time to be
administered. This may be attributed to the fact that the alternative responses change
from question to question, posing a cognitive processing burden on the respondents.
Our experience is consistent with that of Shumway, Sentell, Unick and Bamberg [31]
who said that the BDI is among the more cognitively complex measures evaluated in
their study, and with those of Sentell and Ratcliff-Baird [32], who explored the
difficulties involved in comprehending the BDI. In our study some of the participants
commented that they found the content of the items a “bit aggressive” or “too direct”,
mainly referring to the last response options, as these are ranked from less to more
severe alternatives. Many of these participants were not familiar with the symptoms of

depression and were thus surprised with the content of those response options.

In our study, the PHQ-9 had higher specificity rather than sensitivity. This could

suggest that the specific questionnaire might be more appropriated when higher
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specificity levels are preferred. This questionnaire includes somatic symptoms like

fatigue, insomnia and anorexia.

The DMI is a relatively new instrument for screening depression in patients with
medical disorders. Its diagnostic validity is comparable to the other 3 older and
commonly used instruments examined in this article. Its high negative LR and its good
sensitivity value are very positive results, worth highlighting. This questionnaire is
based on affective symptoms that are purely cognitive, including all areas central to

depression. It is brief, user-friendly and easy to grade.

The statistically significant differences in gender and department seen between
the samples may be a limitation of this study. However, we found homogeneous scores
in the groups in terms of gender. Secondly, the screening questionnaires were
administered verbally by the researchers. Thus, their characteristics and subsequently
their ability to discriminate between depressed and non-depressed patients may differ
from those administered as self-reported questionnaires. To compensate for this
limitation, the researchers who administered the questionnaires followed a systematic
procedure with all patients, were experts in the field and familiar with these kinds of

tools. We preferred collecting the data in this way in order to reduce missing data.

With respect to our results, we may conclude that, for epidemiological purposes,
all tools can be equally recommended as valid and practicable screening instruments for
depression in patients with medical disorders. In contrast, for screening purposes, where
a high sensitivity is more desirable than a high specificity [33], we encourage using the
DMI-18 since it presents the highest levels in this attribute. Nevertheless, we also hold

in mind that more studies with larger sample are needed for confirming these results.
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