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Objective: To determine the sensitivity and specificity of three depression screening scales to
diagnose major depressive episodes in the elderly.
Methods: Participants (n=129, 88% female) answered a semi-structured psychiatric interview (Mini
International Neuropsychiatric Interview) to determine the diagnosis of major depressive disorder.
After this, depressive symptoms in depressed and non-depressed subjects were assessed by
independent administration of the 15-item Geriatric Depression Scale (GDS-15), Patient Health
Questionnaire-9 (PHQ-9), and 17-item Hamilton Rating Scale for Depression (HDRS-17).
Results: Patients with major depression and controls did not differ in age and gender distribution. The
sensitivity and specificity of all scales to identify a major depressive episode in older adults were X
90%. There were no significant differences between the areas under the curve for PHQ-9 vs. HDRS-
17 (z = 1.2, p = 0.2), PHQ-9 vs. GDS-15 (z = 0.26, p = 0.8), or HDRS-17 vs. GDS-15 (z = 1.2, p = 0.2).
Conclusion: This study provides evidence supporting the use of PHQ-9 and GDS-15, both of which
are simple to administer and easy to interpret, to diagnose major depressive episodes in older adults
without neurocognitive disorders.
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Introduction

Late-life major depression (LLMD) is one of the most common
psychiatric conditions in the elderly.1 LLMD has been
associated with increased risk of dementia, medical comor-
bidities, mortality, and significant impact on quality of life.2-4

Several scales are used to assess depressive symptoms
in the elderly. The Geriatric Depression Scale (GDS),5

developed in 1983, had its short version translated and
validated for Brazilian Portuguese.6 However, the GDS has
moderate sensitivity and specificity for the identification of
major depression in older adults.6-8

Other scales are also commonly used in clinical
practice, among which the Patient Health Questionnaire-
9 (PHQ-9). This short, self-administered scale has been
used to screen for depressive symptoms in clinical and
population-based studies. Despite having good sensitivity
and specificity for the identification of major depression in
young adults, few studies have evaluated its accuracy for
identification of LLMD.9 Similarly, the Hamilton Depression
Rating Scale (HDRS) is often employed in the assessment
of depressive symptoms in clinical populations, with good

sensitivity and specificity to identify major depressive
episodes in young adults; however, few studies have
addressed the accuracy of the HDRS for LLMD.10

Because the diagnosis of depression is often overlooked
in the elderly, it is essential to have accurate instruments to
identify this disorder in clinical practice. Therefore, we aimed
to evaluate the sensitivity and specificity of the 15-item
Geriatric Depression Scale (GDS-15), PHQ-9, and the
17-item Hamilton Rating Scale for Depression (HDRS-17)
for the diagnosis of major depressive episodes in the
elderly. We further compared the accuracy of these three
scales to identify major depression in this population. Based
on clinical observation, we hypothesized that the HDRS-17
would have higher accuracy to identify LLMD compared to
the PHQ-9, and that the GDS-15 would have the lowest
accuracy among the three scales.

Methods

Participants

We studied a convenience sample of 129 outpatient older
adults (50 controls and 79 individuals with LLMD).
We excluded individuals with history of or current neuro-
logical conditions including stroke, epilepsy, Parkinson’s
disease, and dementia or major psychiatric disorders
(e.g., schizophrenia, bipolar disorder). We also excluded

Correspondence: Breno Satler Diniz, Av. Prof. Alfredo Balena, 190,
sala 235, Santa Efigenia, CEP 30130-100, Belo Horizonte, MG, Brazil.
E-mail: brenosatler@gmail.com
Submitted Sep 22 2015, accepted Dec 25 2015.

Revista Brasileira de Psiquiatria. 2016;38:154–156
Associação Brasileira de Psiquiatria
doi:10.1590/1516-4446-2015-1818



subjects with Alzheimer’s disease and mild cognitive
impairment after neuropsychological assessments. This
study was approved by the Universidade Federal de
Minas Gerais Ethics Committee and all subjects signed
an informed consent before inclusion in the study.

Assessment of depressive symptoms

Participants answered a semi-structured psychiatric inter-
view which included administration of the Brazilian
Portuguese version of the Mini International Neuropsy-
chiatric Interview (MINI).11 The diagnosis of major depres-
sive disorder was based on MINI scores and DSM-5
criteria. Individuals without major depressive disorder were
included as controls if they did not have evidence of major
psychiatric or neurological disorders.

The GDS-15 and PHQ-9 were self-administered before
the psychiatric interview. Because some older adults had

no formal educational, an independent investigator
helped subjects if assistance was requested. After the
psychiatric interview, the HDRS-17 was administered by a
trained geriatric psychiatrist who also conducted the
clinical interview. The geriatric psychiatrist was not
informed of GDS-15 and PHQ-9 scores before or during
the clinical interview.

Statistical analysis

Mann-Whitney or chi-square analyses were used to
evaluate differences in demographic and clinical character-
istics between LLMD individuals and controls. The diag-
nostic accuracy, sensitivity, and specificity of the GDS-15,
PHQ-9, and HDRS-17 to identify older adults with LLMD
were assessed using receiver operating characteristic
(ROC) analysis. Statistical analysis was performed using
SPSS version 20.0.

Results

The age of participants ranged from 60 to 92 years, with 0
to 26 years of formal education. There was no significant
difference between LLMD patients and controls regarding
age (depressed, 7168 years vs. controls, 7168 years; z =
-0.146, p = 0.884) and gender distribution (depressed, 91%
female vs. controls, 86% female; w2 = 0.790, p = 0.374).

As expected, depressed patients scored significantly
higher in the GDS-15 (LLMD: median = 11, 25th-75th
percentile 8-13; controls: 1, [0-2]; z = -8.574, p o 0.001),
PHQ-9 (LLMD: median = 18, 25th-75th percentile [14-21];
controls: 0, [0-3]; z = -8.669, p o 0.001), and HDRS-17
(LLMD: median = 20, 25th-75th percentile [14-24];
controls: 1, [0-3]; z = -8.931, p o 0.001).

Figure 1 shows the ROC analysis of the accuracy of
GDS-15, PHQ-9, and HDRS-17 to identify a major
depressive episode in this sample of older adults without
neurocognitive disorders. Sensitivity and specificity were
X 90% for all the scales (Table 1). There were no
significant differences in the area under the curve (AUC)
between PHQ-9 and HDRS-17 (z = 1.239, p = 0.2), PHQ-9
and GDS-15 (z = 0.265, p = 0.8), and HDRS-17 and GDS-
15 (z = 1.202, p = 0.2).

Discussion

Few studies so far have evaluated the diagnostic perfor-
mance of different depression assessment scales in older

Figure 1 Receiver operating characteristics (ROC) curves
comparing the accuracy of the 15-item Geriatric Depression
Scale (GDS-15), Patient Health Questionnaire-9 (PHQ-9), and
17-item Hamilton Rating Scale for Depression (HDRS-17) to
identify a major depressive episode.

Table 1 Diagnostic properties of GDS-15, PHQ-9 and HDRS-17

Scale Cutoff Sensitivity (%) Specificity (%) AUC PPV NPV PLR NLR

GDS-15 6 90 (79-97) 90 (79-95) 0.946* (0.906-0.986) 84 (71-92) 93 (85-98) 8.0 (4.3-15.0) 0.11 (0.05-0.25)
PHQ-9 10 94 (81-97) 94 (84-97) 0.951* (0.905-0.997) 89 (77-96) 95 (87-96) 12.3 (5.7-27) 0.08 (0.03-0.21)
HDRS-17 9 94 (84-99) 94 (86-98) 0.966* (0.932-1.000) 90 (79-97) 96 (89-99) 14.8 (6.3-34.8) 0.06 (0.02-0.19)

AUC = area under the curve; GDS-15 = 15-item Geriatric Depression Scale; HDRS-17 = 17-item Hamilton Rating Scale for Depression; NLR =
negative likelihood ratio; NPV = negative predictive value; PHQ-9 = Patient Health Questionnaire-9; PLR = positive likelihood ratio; PPV =
positive predictive value.
*Significant at p o 0.001.
Numbers in parentheses show 95% confidence interval.
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adults with depression. We found that the PHQ-9, the GDS-
15, and the HDRS-17 had excellent diagnostic accuracy for
the identification of a major depressive episode in older
adults. Moreover, the cutoff values for PHQ-9 and HDRS-
17 are similar to those previously reported in the literature
for both young and older adults with depression.

The GDS was designed specifically for the assessment
of depressive complaints in older adults.7 Despite its
widespread use in clinical practice, the GDS has some
negative points, such as low test-retest reliability and low
diagnostic accuracy for depression in subjects with
neurocognitive disorders.12,13 However, in this sample
of older adults without evidence of neurocognitive
disorders, the GDS-15 showed excellent accuracy for
the identification of a major depressive episode.

The PHQ-9 is widely used as a screening tool for
depression in clinical and research settings.14 It is based
on DSM-IV criteria for major depressive episode. There are
few studies with older adults.9 In a study with older adults,
the PHQ-9 (cutoff X 10) had sensitivity of 63% and
specificity of 82%.15 In contrast, our study showed a much
better diagnostic profile for the PHQ-9, since the same cutoff
value had sensitivity and specificity of 94% for the
identification of a major depressive episode. The diagnostic
performance of the HDRS-17 was similar to that of the PHQ-
9. Nonetheless, the former scale is not suitable for screening
purposes, as it is long and requires specific training for
administration and interpretation of the test scores. Finally, it
should be noted that even though the PHQ-9 performed
better than the GDS-15, the difference was not statistically
significant. Thus, both scales are suitable for screening and
identification of major depressive episode in older adults
without neurocognitive disorders.

In clinical practice, PHQ-9 items follow the proposed
criteria for the diagnosis of depression and may provide a
more straightforward evaluation of depressive symptoms
compared to the GDS-15. Also, the PHQ-9 is easier to
administer, its scores are easier to interpret, and it
requires less training for administration as compared to
the HDRS-17. One additional important aspect when
choosing a scale for clinical use is the amount of time
required for administration. Administration of the HDRS-
17 is time-consuming (usually the length of the interview),
and it is thus not suitable for screening purposes. The
PHQ-9 and GDS-15 are self-administered and usually
take 5 minutes to be completed by a patient. The shorter
time of administration facilitates the use of scales in
clinical settings. Therefore, given the high accuracy to
identify LLMD, as well as the ease and short time of
administration, we suggest that the PHQ-9 is a more
suitable tool for the screening and assessment of
depressive symptoms in older adults in clinical settings.

The current results should be viewed in light of the study
limitations. The sample size is relatively small and recruited at
a tertiary clinic. Also, there was a significantly higher proportion
of women in the depressed group compared to the controls.
Thus, our results cannot be generalized to the overall
population. In contrast, the careful psychiatric evaluation, the
diagnosis of LLMD based on a semi-structured interview, and
neuropsychological evaluation as exclusion criteria for neuro-
cognitive disorders are major strengths of our study.

In conclusion, our study provides data that support the
use of PHQ-9 and GDS-15 for the screening of major
depressive episodes in older adults without neurocognitive
disorders. Since both assessment scales are simple to
administer and to interpret, they should be included in the
routine assessment of older adults, given the relevance
and high frequency of depressive episodes in older adults.
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