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Abstract
Background: The prevalence of depression in individuals with coronary artery disease (CAD) is high. The Geriatric 
Depression Scale (GDS) is a broadly used tool to screen for depression in elderly individuals. In Brazil, the psychometric 
properties of the short version have not been adequately assessed.

Objective: To evaluate the psychometric properties of the short version of the GDS in patients with CAD treated at a 
Cardiology Outpatient Clinic.

Methods: The present is a cross-sectional study that assessed 209 elderly individuals (≥ 65 years) with CAD using the 
GDS-15, the Cumulative Illness Rating Scale for Geriatrics (CIRS-G), the Brazilian OARS Multidimensional Function 
Assessment Questionnaire (BOMFAQ) and The Cambridge Examination for Mental Disorders of the Elderly (CAMDEX). 
The internal consistency of the GDS-15 was calculated through the KR-20. A factorial analysis of this scale was carried 
out. The GDS-15 scores were compared with the diagnoses of depression (DSM-IV) for the validity of criteria. At 
the analysis of concurrent validity, the same scores were correlated with those of the CAMDEX, mini-mental state 
examination (MMSE), Cambridge Cognitive Examination (CAMCOG) and BOMFAQ depression scales.

Results: Clinical depression was diagnosed in 35.71% of the sample assessed according to the DSM-IV. For the diagnosis 
of major depression or dystimia, the cutoff 5/6 presented moderate accuracy (AUROC = 0.84), sensitivity of 79.92% and 
specificity of 78.29%. The internal consistency was 0.80. At the factorial analysis, three obtained factors explained 52.72% 
of the total variance that was observed. The GDS-15 scores correlated with those of the CAMDEX depression scale.

Conclusion: In general, the GDS-15 presented good reliability and validity (concurrent and of criterion). In 
cardiologic settings, its use, which is simple and fast, can be utilized in the screening for depression. (Arq Bras Cardiol 
2010;94(5):535-544)
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the risk of death due to cardiac causes was two-fold higher 
in individuals with major depression in comparison to those 
with minor depression5.

Depression is also associated with decreased functional 
capacity6, poorer health status and quality of life assessment7 
as well as increased healthcare-related costs2.

In spite of the evidence, depression is often overlooked by 
health professionals and more importantly, goes untreated. 
Only 50% of the cardiologists report having treated their 
patients for depression. The use of validated, but simple-to-
use tools can help the professionals to identify depression in 
patients with coronary disease in routine clinical practice8.

The Geriatric Depression Scale (GDS)9 is one of the most 
frequently worldwide used tools to screen for depression in 
the elderly, in the clinical as well as research context. Studies 
in populations from different cultures10-13 have demonstrated 
that the GDS is a tool with good validity and reliability. The 
short version, which consists of 15 items, is preferred in clinical 
settings, as it is easy and fast to apply. In our country, the short 
version of the GDS presented good validity when compared 

Introduction
Heart disease is frequently associated with depression. 

Severe depression is observed ina round 20% of patients 
with coronary artery disease (CAD) and patients who had an 
infarction1. The prevalence is even higher when the less severe 
forms of depression are considered. 

After an acute myocardial infarction, depression is 
associated with an increased risk of fatal and nonfatal 
cardiovascular events2,3. Barefoot et al4, in a long-term 
follow-up study, observed that patients with heart disease 
and moderate to severe depression presented an 84% 
higher risk of cardiovascular death when compared to non-
depressed patients. Another longitudinal study showed that 
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with the diagnosis of major depression14 and, in a test-retest 
situation, it presented good reproducibility15. 

The proposal of the present study was to evaluate the 
psychometric properties of the short version of the Geriatric 
Depression Scale, the GDS-15, in elderly individuals with heart 
disease treated at the Cardiology Outpatient Clinic. 

Methods
The patients of this cross-sectional study were recruited 

from the Cardiology Outpatient Clinic of a school-hospital. The 
research protocol was submitted to and approved by the Ethics 
Committee in Research of the Federal University of São Paulo.

Eligibility
All consecutive patients, aged 65 and older, with 

documented coronary artery disease (CAD) that signed the 
Free and Informed Consent Form, were included in the study. 
The CAD was defined by the presence of at least one of the 
following criteria: a) previous angina pectoris, associated 
with stress echocardiography and ST-segment decrease > 2 
mm, and/or imaging test (myocardial scintigraphy or stress 
echocardiography) positive for myocardial ischemia and/or 
coronary angiography with stenosis ≥ 50% in at least one 
main epicardial artery; b) previous acute myocardial infarction, 
confirmed by at least two of the criteria established by the 
World Health Organization (WHO): suggestive clinical picture, 
electrocardiographic alterations and increased biochemical 
markers of myocardial damage (CK-MB and/or troponins); c) 
previous percutaneous coronary intervention or myocardial 
revascularization surgery. 

Patients whose physical condition prevented the use of 
scales or neuropsychological tests, such as physical diseases, 
cognitive alterations or severe communication impairment, 
were excluded from the analysis.

Tools
GDS15 - The Geriatric Depression Scale was developed 

more than 20 years ago, specifically to assess the elderly. We 
chose the short version (GDS-15), as it was easier to apply and 
considering the evidence of its validity to screen for depression 
states. The cutoff of 5/6 defined non-case/case (Chart 1).

CAMDEX16 - The Cambridge Mental Disorders of the 
Elderly Examination is a psychiatric interview structured for 
the diagnosis of mental illness in elderly individuals, which 
has been adapted and validated in our country17. It allows 
establishing the diagnosis through the operational criteria of 
the CAMDEX itself and the DSM-IV (Diagnostic and Statistical 
Manual of Mental Disorders)18. The CAMDEX also has a scale 
to evaluate depression and the cognitive state (CAMCOG), 
including the cognitive assessment test, Mini-mental State 
Examination (MMSE), among others.

BOMFAQ19 - A multidimensional assessment of the elderly 
individual, the Brazilian OARS Multidimensional Function 
Assessment Questionnaire (BOMFAQ) is a Brazilian version 
of the Older Americans Resources and Services. We used a 
functional subscale that evaluates the difficulties reported 
when performing 15 activities of daily living, physical activities 

(taking a shower/bath, getting dressed, feeding oneself etc) and 
instrumental activities of daily living (go shopping, medicating 
oneself, preparing meals etc). 

CIRS-G20 - The Cumulative Illness Rating Scale for 
Geriatrics (CIRS-G) evaluates the presence and severity of 
medical comorbidities in geriatric patients. The physician 
uses the clinical criterion to give each body system (renal, 
respiratory, vascular etc) a severity score that goes from 0 
to 4 points. The score is the sum of all points obtained for 
each system and the higher the score, the worse the health 
status. The tool also allows the quantification of the number 
of affected systems. 

Cardiac function - Evaluated through the left ventricular 
ejection fraction (LVEF), measured at the transthoracic 
echocardiogram. Patients with LVEF ≤ 40% were considered 
severe cases. 

NYHA21 - Regarding the severity of heart failure symptoms, 
the patients were categorized in 4 groups, using the functional 
classification of the New York Heart Association (NYHA). 

CCS22 - Regarding the severity of angina symptoms, the 
patients were classified in 4 groups, according to the functional 
assessment of the Canadian Cardiovascular Society.

Data collection
A cardiologist or another professional that participated in 

the study obtained the informed consent from all patients and 
then applied the Geriatric Depression Scale (GDS-15). The 
same cardiologist that treated the patients at the Outpatient 

Chart 1 - Short version of the Geriatric Depression Scale (GDS-15)15

Short version of the geriatric depression scale 
(GDS-15)

Score

No Yes

1. Are you basically satisfied with your life? 1 0

2. Have you dropped many of your activities and 
interests? 0 1

3. Do you feel that your life is empty? 0 1

4. Do you often get bored? 0 1

5. Are you in good spirits most of the time? 1 0

6. Are you afraid that something bad is going to 
happen to you? 0 1

7. Do you feel happy most of the time? 1 0

8. Do you often feel helpless? 0 1

9. Do you prefer to stay at home, rather than 
going out and doing new things? 0 1

Do you feel you have more problems with memory
 than most? 0 1

11. Do you think it is wonderful to be alive now? 1 0

12. Do you feel pretty worthless the way you are 
now? 0 1

13. Do you feel full of energy? 1 0

14. Do you feel that your situation is hopeless? 0 1

15. Do you think that most people are better off 
than you are? 0 1
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Clinic evaluated the comorbidities (CIRS-G), based on the 
medical file information and collected other clinical variables. 

Based on the scores obtained at the GDS-15, a subsample 
was created, which consisted of all cases with a positive 
screening and a proportion of negative cases. Of the negative 
cases, which were evaluated consecutively, if the first patient 
joined the sample, the following would be excluded and so 
forth. The main researcher, previously trained to apply the 
CAMDEX tool, was blinded to the GDS-15 scores and applied 
the interview and the functional assessment scale (BOMFAQ), 
within a two-week period.

Statistical analysis
The statistical analysis was carried out using the program 

SPSS for Windows, release 12.0 and, in some cases, the 
STRATA program was used for complementary analysis. 

Confidence intervals and the measures of central 
tendency and dispersion were used for the description of 
the data, according to the classification of the variables and 
their distribution.

The internal consistency of the GDS-15 was evaluated 
through the Kuder-Richardson-20 coefficient of reliability 
(KR-20)23, as it is the most adequate one for the analysis of 
scales with items that yield dichotomous responses (yes/no). 
This coefficient is analogous to Cronbach’s Alpha. KR-20 values 
≥ 0.80 are considered good ones. 

Additionally, the correlations of the GDS-15 items with 
the total score were also calculated. Such correlation 
indicates the degree at which an item is appropriate to 
differentiate the individuals that obtain high scores from 
those who obtain low ones. Items that presented values > 
0.19 are considered acceptable. 

MicroFact is a statistical program that performs exploratory 
factorial analysis for dichotomous variables, using tetrachoric 
correlation matrices between the scale items24. The choice 
of the number of factors was made using the scree plot 
methods and the characteristic roots of the covariance matrix 
(eigenvalue) > 1.0. Models with oblique and orthogonal 
rotation were constructed. Model adjustment was carried 
out using the Goodness-of-Fit Index (GFI) and the root mean 
square residual (RMSR). 

The area under the ROC curve (AUROC) is the most 
frequently used index to evaluate the effectiveness of a 
diagnostic test. To calculate the AUROC, it is necessary to 
estimate the actual disease status for all patients. In cases where 
not all patients have had their diseases verified, but have been 
submitted to a diagnostic test, estimating the AUROC using 
only the verified cases will yield biased results. In the present 
study, in order to overcome such limitation, we used a method 
to calculate the AUROC with correction of the verification 
bias25. The sensitivity, specificity and incorrect classification 
rate were calculated, also corrected for the verification bias. 
AUROC values between 0.70 and 0.90 indicate moderate 
accuracy and AUROC values > 0.90 indicate high accuracy. 

Spearman’s rank correlation coefficient (rho) or Goodman-
Kruskal gamma coefficient (ggk), non-parametric statistical 
tests, were used to describe the association between two 

variables, without making assumptions on the distribution 
of measures25. 

The Kruskal-Wallis (kw)26 rank test tested the equality of 
the medians between the groups and the significant minimum 
difference (smd) method calculated the difference. 

Results
Of the total of 209 patients evaluated through the Geriatric 

Depression Scale (GDS-15), 5 did not undergo the CAMDEX 
interview. The reasons for not undergoing the interview were 
difficulties to go to the Outpatient Clinic, worsening of the 
health status and living far from the Outpatient Clinic. 

In the total sample, the median of the total sum of the 
GDS-15 score was 4.00 (95%CI: 3.00-5.00; interquartile 
range = 5.00; range 0-15.00) and, in the subsample, the 
median was 6.00 (95%CI: 4.00-6.00; interquartile range = 
6.00; range 0-15.00). The median of the GDS-15 score was 
higher in the subsample. 

The mean age in the total sample was 76.54 years 
(standard deviation = 6.72 years) and 76.70 years (standard 
deviation = 6.47 years) in the subsample. There was the same 
proportion of males and females in the total sample and in the 
subsample. Regarding the number of years of schooling, the 
sample showed a median of 3 and the subsample of 4 years. 
Most individuals reported a family income of three minimum 
wages or less. The sample and the subsample were also similar 
regarding the other variables described in Table 1. 

Reliability study
For all items in the scale, the KR-20 was 0.80 (95%CI: 0.76; 

0.84). Item 9 (“prefers to stay at home rather than going out 
and doing new things”) presented an acceptable item-total 
correlation, but it compromised the internal consistency 
(Table 2). Therefore, by excluding this item, the KR-20 was 
improved to 0.81 (95%CI: 0.77; 0.85). Table 2 shows the 
item-total correlations and the KR-20 index, in case item 9 
was disregarded in the calculation. 

Factorial analysis
As this is a scale with items that produce dichotomous 

responses (yes/no), the use of the customary methods of 
linear factorial analysis can yield inaccurate or biased results. 
There is no broadly accepted method in the literature to 
deal with scales with such characteristic. Considering this 
limitation, we chose to use a method of limited information, 
to which the conventional linear factorial analysis is applied 
in a matrix of tetrachoric correlation, as it is easy to use and 
has a good performance27. 

Two models were constructed using the VARIMAX and the 
PROMAX rotation. The proportion of variance explained by 
the VARIMAX model was 52.72%. The adjustment indexes 
of this model presented a GFI = 0.98 and a RMSR = 0.06, 
which can be considered quite satisfactory. The PROMAX 
rotation was the preferred one, as it was easier to interpret. 

Three factors were identified based on the characteristic 
root higher than the proposed unit for the model. Factor I 
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Table 1 - Clinical and sociodemographic characteristics of the sample and subsample

Variable
Sample (n = 209* / 204) Subsample (n = 140)

95%CI 95%CI

Sex N (%)*

Male 109 (52.20) (45.50-57.90) 70 (50.00) (41.40-56.40)

Female 100 (47.80) (41.20-53.10) 70 (50.00) (41.40-56.40)

Age (years) mean (standard-deviation)* 76.54 (6.72) 75.65-77.43 76.70 (6.47) 75.57-77.74

Marital status N (%)

Married/common-law marriage 108 (52.90) (46.60-59.30) 75 (53.60) (45.70-60.00)

Separated/single 26 (12.70) (8.30-16.70) 15 (10.70) (6.40-14.30)

Widowed 70 (34.30) (27.50-40.20) 50 (35.70) (27.90-42.20)

Degree of schooling †

Median (interquartile range)* 3.00 (3.00) 3.00-4.00 4.00 (3.00) 3.00-4.00

Family income ‡

Median (interquartile range)* 3.00 (3.00) 3.00-3.00 3.00 (2.00) 3.00-3.00

Lives with spouse

Yes 109 (53.40) (45.60-58.80) 76 (54.30) (46.40-60.70)

No 96 (46.60) (39.70-52.50) 64 (45.70) (37.90-52.20)

CIRS-G

Total score 5.00 (3.00) 5.00-6.00 5.00 (3.00) 5.00-6.00

Number of affected systems 3.00 (2.00) 3.00-3.00 3.00 (2.00) 3.00-3.00

CIRS-G - cardiac system item N (%)
Severity

1 4 (2.00) (0.50-3.40) 3 (2.10) (0-3.60)

2 135 (66.20) (59.80-71.60) 94 (67.10) (60.00-73.60)

3 58 (28.40) (22.10-33.80) 39 (27.90) (20.70-34.30)

4 7 (3.40) (1.00-5.40) 4 (2.90) (0.70-4.30)

N. of previous coronary angiographies 1.00 (1.00) 1.00-1.00 1.00 (1.00) 1.00-1.00

N. of previous heart surgeries 0 (1.00) 0-0 0 (1.00) 0-0

N. of previous coronary angioplasties 0 (1.00) 0-0 0 (1.00) 0-1.00

Presence of heart failure N(%)

Yes 58 (28.40) (22.10-33.30) 43 (30.70) (22.90-37.20)

No 146 (71.60) (65.70-77.00) 97 (69.30) (61.40-75.00)

N. of medications being used

Median (interquartile range) 4.00 (3.00) 4.00-5.00 4.00 (3.00) 4.00-5.00

N. of cardiovascular medications being used

Median (interquartile range) 4.00 (2.00) 3.00-4.00 4.00 (2.00) 3.00-4.00

Use of psychotropic drugs N (%)

No 182 (89.2) (84.80-92.70) 120 (85.70) (79.30-90.70)

Yes 22 (10.80) (6.40-14.20) 20 (14.30) (8.60-19.30)

† years of schooling; ‡ in minimum wages; CIRS-G - Cumulative Illness Rating Scale for Geriatrics.

(hopelessness/worthlessness) consisted of items 6, 8, 14, 15 
(KR-20 = 0,70); factor II (“anhedonia/ discouragement”) 
consisted of items 2, 3, 11, 12, 13 (KR-20 = 0.64); and factor 

III (“affection/depressive mood”), consisted of items 1, 4, 5, 
7, 10 (KR-20 = 0.66). Item 9 did not correlate with any of 
the factors. Table 3 shows the factorial load for each factor. 
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Table 2 - Frequency of responses, item-total correlation and kr20 (N = 209)

Item N (%) 95%CI (proportion) Item-total correlation kr20 without the 
corresponding item 

1. Satisfied with life 38 (18.18) 12.91; 23.45 0.39 0.79

2. Dropped many activities and interests 122 (58.37) 51.64; 65.11 0.45 0.79

3. Empty life 88 (42.11) 35.36; 48.85 0.53 0.78

4. Often gets bored 92 (44.02) 37.23; 50.80 0.40 0.79

5. Good spirits 44 (21.05) 15.48; 26.63 0.46 0.79

6. Afraid that something bad is going to happen 66 (31.58) 25.22; 37.93 0.45 0.79

7. Happy most of the time 48 (22.97) 17.22; 28.72 0.50 0.79

8. Feels helpless 56 (26.79) 20.74; 32.85 0.52 0.78

9. Prefers to stay home, rather than going out 103 (49.28) 42.45; 56.12 0.23 0.81

10. Memory problems 59 (28.23) 22.08; 34.38 0.27 0.80

11. Thinks it is wonderful to be alive 14 (6.70) 3.28; 10.12 0.35 0.80

12. Feels pretty worthless at present 49 (23.44) 17.65; 29.24 0.35 0.80

13. Feels full of energy 64 (30.62) 24.32; 36.92 0.37 0.80

14. Hopeless situation 44 (21.05) 15.48; 26.62 0.49 0.79

15. Most people are better off 59 (28.23) 22.08; 34.38 0.44 0.79

Table 3 - Factor-loading matrix of the GDS-15 questions and values of each factor (kr20) for the 209 patients

Item Factor I - hopelessness/
worthlessness

Factor II - anhedonia/ 
discouragement

Factor III - affection/
depressive mood

15. Most people are better off 0.84 -0.07 -0.05

8. Feels helpless 0.82 -0.11 0.16

6. Afraid that something bad is going to happen 0.71 -0.01 0.01

14. Hopeless situation 0.56 0.14 0.15

13. Feels full of energy -0.26 0.82 0.06

2. Dropped many activities and interests 0.28 0.70 -0.21

12. Feels pretty worthless at present 0.02 0.67 -0.08

11. Thinks it is wonderful to be alive 0.34 0.62 -0.18

3. Empty life 0.22 0.40 0.23

5. Good spirits -0.08 0.03 0.89

4. Often gets bored 0.22 -0.34 0.86

1. Satisfied with life -0.12 0.36 0.50

7. Happy most of the time -0.10 0.39 0.56

10. Memory problems 0.10 -0.04 0.42

9. Prefers to stay home, rather than going out 0.23 0.13 0.01

kr20 (95%CI) 0.70 (0.61-0.76) 0.64 (0.54-0.71) 0.66 (0.58-0.72)

Concurrent validation
The correlation between the scores of the GDS-15 and 

the CAMDEX interview scale was significant, whereas it was 
moderate between the GDS-15 and the BOMFAQ scores. 
The correlation was weak for the other scales, although 
significant (Table 4). 

One question about suicidal ideation is part of the CAMDEX 
interview (“Have you felt so low that you thought of ending it 
all? [committing suicide]”?). The patients have the following 
alternatives to answer the question: “no”; “occasionally”; 
“recurrent thoughts”; and attempted suicide”. None of the 
patients reported attempting to commit suicide. There was a 
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Table 4 - Correlation between the GDS-15 score and other 
assessment tools

Variable Spearman’s 
correlation (rho) 95%CI (rho)

Functional condition (BOMFAQ) 0.41* (0.31; 0.57)

The Cambridge Examination for 
Mental Depression Scale of the 
CAMDEX interview

0.67 * (0.56; 0.75)

CIRS-G - total score (excluding the 
psychiatric item) 0.18† (0.05; 0.31)

CIRS-G - N. of affected systems 
(excluding the psychiatric item) 0.19†  (0.02; 0.34)

CAMDEX cognitive section 
(CAMCOG) -0.17† (-0.33; -0.01)

Cognitive assessment of the mini 
mental state examination (MMSE) -0.15‡ (-0.30; 0.02)

*p < 0.001; †p < 0.005; ‡ non-significant. BOMFAQ - Brazilian OARS 
Multidimensional Function Assessment Questionnaire; CAMDEX - The 
Cambridge Examination for Mental Disorders of the Elderly; CIRS-G - 
Cumulative. Illness Rating Scale for Geriatrics; CAMCOG - Cambridge Cognitive 
Examination; MMSE - Mini-mental state examination.

Table 5 - Suicidal ideation and GDS-15 score

Suicidal ideation N Median (interquartile range)

Absent 118 4.50 (5.00)

Occasional 13 8.00 (4.00)

Recurrent 9 12.00 (2.00)

.30.25; g.i. = 2; p < 0.001 = (Kruskal-Wallis non-parametric test) א²

strong correlation between suicidal ideation and the GDS-15 
scores (ggk = 0.73, p < 0.001). 

There was a difference between the GDS-15 scores in the 
three groups: “without suicidal ideation”, “occasional ideation” 
and “recurrent ideation” (kw = 30.25, g.l. = 2; p < 0.001). 
The GDS-15 scores were significantly higher in the groups that 
reported “occasional suicidal ideation” (dms = 34.03; critical 
value = 28.37) and “recurrent” (dms = 68.63; critical value 
= 33.58) in comparison with the “no suicidal ideation” group 
(Table 5). No difference was observed between the “occasional 
ideation” and the “recurrent ideation” groups (dms = 34.59; 
critical value = 42.10). 

Validity of criterion
According to the criteria of the DSM-IV for major 

depression (severe depression) and dystimia (chronic and 
mild depression), 50 cases were diagnosed (35.71%): 38 of 
major depression (27.14%) and 12 of dystimia (8.57%). The 
AUROC adjusted for the verification bias was 0.84 (95%CI: 
0.75-0.93), which represents moderate accuracy. The analysis 
of the ROC curve showed that the cutoff of 5/6 is the best 
one, with a sensitivity of 79.92%, specificity of 78.29% and 
incorrect classification rate of 26.46%. 

At the ROC curve, the best cutoff must be the one that 
discloses the best sensitivity and specificity, corresponding to 
the highest point shifting to the left-hand corner in the curve 
or closer to the crossing of the two axes28. At the inspection 
of the curve, the cutoff of 6/7 presented better sensibility 
(85.41%), specificity (84.56%) and incorrect classification 
rate (21.78%) for the isolated diagnosis of major depression 
through the DSM-IV (Table 6). 

The AUROC adjusted for the verification bias for this 
diagnosis was 0.89 (95%CI: 0.83-0.95) (Figure 1). Table 6 
shows the sensitivity, specificity and incorrect classification 
rate for adjusted major depression. 

The operational criteria of the CAMDEX interview for the 
diagnosis of depression identified 47 cases (33.57%). The 
best cutoff for the diagnosis of depression by the CAMDEX 

Figure 1 - ROC Curve of GDS-15 for the diagnosis of major depression (DSM-IV).
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Table 6 - Adjusted sensitivity and specificity for the diagnosis of major depression (DSM-IV)

Cutoff Sensitivity 95%CI Specificity 95%CI

0/1 100.00 12.12 7.61; 16.64

1/2 100.00 28.48 22.24; 34.73

2/3 100.00 45.45 38.56; 52.34

3/4 100.00 57.83 51.00; 64.66

4/5 96.34 93.74; 98.94 67.38 60.89; 73.86

5/6 91.09 87.14; 95.03 76.21 70.32; 82.10

6/7 85.41 80.53; 90.30 84.56 79.56; 89.56

7/8 80.47 74.98; 85.95 89.70 85.49; 93.90

8/9 60.68 53.92; 67.43 93.94 90.64; 97.24

9/10 42.01 35.18; 48.84 97.94 95.97; 99.90

10/11 31.74 25.30; 38.18 99.39 98.32; 100.00

11/12 23.34 17.49; 29.19 99.39 98.32; 100.00

12/13 14.00 9.20; 18.80 100.00

13/14 4.67 1.75; 7.59 100.00

14/15 2.33 0.25; 4.42 100.00

was 5/6, with a sensitivity of 72.71% (95%CI: 66.55% - 
78.87%), specificity of 75.89% (95%CI: 69.97% - 81.81%) 
and incorrect classification rate of 31.85%. The area under 
the ROC curve was 0.80 (95%CI: 0.72-0.88), also indicating 
moderate accuracy. 

Discussion
The identification and treatment of depression in an 

outpatient setting require, on the part of the cardiologist, 
time and necessary training, as well as conditions that are 
not readily available to conduct an anamnesis aimed at this 
purpose; choosing an anti-depressant and prescribing it; 
referring the patient to psychotherapy; and monitoring the 
effectiveness and side effects of the proposed therapy. 

As they can be rapidly applied, standardized tools to 
evaluate depressive symptoms can be valuable resources 
in the identification of the condition and the monitoring 
of alterations throughout time. However, such tools are 
only useful if they are capable of adequately measuring the 
proposal and if they are consistent, which confers reliability 
to the obtained results29. 

The Geriatric Depression Scale (GDS) is broadly accepted 
in the clinical and research settings30, as it is a rapid-screen 
and easy-to-apply tool. Some studies12,31 have demonstrated 
that the full (GDS-30) and short (GDS-15) versions present 
a similar index of criterion validity, but a Brazilian study32 
has demonstrated the better performance of the full version. 
Almeida and Almeida15 investigated the reproducibility of the 
GDS-15 and demonstrated that the total scores were relatively 
stable in the re-test, showing that such scale can be useful to 
monitor severity throughout time. 

In the present study, the total sample (n = 209) and the 
subsample (n = 140) were quite homogenous regarding the 

sociodemographic and clinical variables. In the subsample, 
around 27% of the patients presented major depression 
(severe depression) and 9% presented dystimia (chronic and 
mild depression). These proportions were quite high, which 
indicates the relevance of the association between depression 
and CAD in cardiology, as previously demonstrated in other 
studies2-5,8. There is also evidence that untreated depression 
worsens the patient’s physical condition and increases the risk 
of cardiac mortality3,4. 

In the sample, the median of the scores obtained through 
the GDS-15 was 4. In other studies, the mean of the scores 
of this scale varied according to the studied population. 
A Canadian study33 that evaluated patients admitted at a 
Geriatric Rehabilitation Unit showed that the mean of the 
scores was 3.8, quite close to the value obtained in the 
present study. Elderly individuals admitted in general hospitals 
or institutionalized ones present higher means13. In the 
community, the mean was much lower than that observed in 
healthcare services34. 

Reliability study and factorial analysis
The reliability of a tool consists in its capacity to generate 

reproducible and consistent results. A scale is more reliable 
when the items that constitute the scale are strongly correlated. 
The internal consistency, a measure based on the correlation 
between the different items in the same test can be taken as 
an indicator of reliability23. 

In the present study, the internal consistency of the GDS-15 
presented a moderate accuracy of 80%, quite acceptable for 
the research and screening purposes. Chau et al12 found, in a 
Chinese outpatient population, a level of internal consistency 
similar to ours (78%). A transcultural study11 with elderly 
North-American and Korean individuals demonstrated that 
the internal consistency of the Korean group was higher (85%), 
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whereas the North-American group showed a level that was 
very close to ours (77%). Bae, Cho35 found a higher internal 
consistency level.

Item 9 of the GDS-15 scale (prefers to stay at home, rather 
than going out and doing new things) presented the lowest 
item-total correlation, which means that the item has little 
discriminant power. Its exclusion from the analysis improved 
the internal consistency. Another study11 also observed 
this item’s low discriminant power and proposed that the 
expression of depression can be different among elderly 
Koreans, who might prefer to leave the house as an adaptive 
strategy to escape the depressive mood. 

In the present study, the low performance of item 9 in 
elderly individuals with coronary heart disease can be related 
to the functional limitations caused by the disease. Thus, it 
would be interesting if other Brazilian researchers evaluated 
the adequacy of this item for the elderly population, with and 
without the presence of other comorbidities. 

The factorial analysis consists in a multivariate statistical 
technique that aims at establishing the basic dimensions of a 
tool, by decreasing a complex set of data to a smaller number, 
called factors23. 

The present study identified three factors that explored the 
following dimensions: factor I, “hopelessness/worthlessness”; 
factor II, “anhedonia/discouragement” and factor III, “affection/
depressive mood”. The combination of the items in the three 
factors seems quite consistent with the depression construct 
(concept). Structural validity studies of the GDS-1510-13,36 have 
proposed a variable number of factors between 1 and 7. Such 
discrepancy in the number of factors can be attributed to the 
use of inadequate methods of factorial analysis. 

In the present study, the three obtained factors explained 
52.72% of the total variance of the sample. International 
studies11,12,35,36 have also proposed models with three factors; 
however, there was no similarity between the items that made 
up each factor of these studies and the present one. Further 
studies on the factorial structure of the GDS-15 are necessary, 
especially Brazilian ones, with adequate methods of analysis 
for an in-depth assessment. 

The values of each factor, analyzed by the kr20 coefficient, 
varied from 0.64 to 0.70 and can be considered low. It is 
known, however, that such index is affected by the number 
of items of a scale, which can explain the low values, as each 
factor consisted of a small number (4 or 5) of items. Item 
9 was not associated with the dimensions proposed at the 
factorial analysis. 

Concurrent validation
The concurrent validation evaluates the correlation 

between the performance of the tool of interest and the 
performance of other tools23. 

In the present study, the GDS-15 scores were positively and 
significantly correlated with those of the CAMDEX interview, 
which was expected, as in theory, both scales measure 
the same construct (depression). Bae et al35 found a good 
correlation between the GDS-15 scores and two other scales: 
the Hamilton Depression Scale and the Depression Scale of 
the Center of Epidemiological Studies. 

Increasing disability and decline in physical health precede 
the onset of depressive symptoms in the elderly37. In the 
present study, there was a significant, albeit weak correlation, 
between the degree of comorbidities (measured by CIRS-G) 
and those of the GDS-15. In accordance with our data, other 
studies12,13 observed a good correlation between the disabilities 
and the depressive symptoms measured by the GDS-15.

The present study excluded patients with more severe 
cognitive deficits. The scores of the MMSE cognitive 
assessment test did not correlate and those of the CAMDEX 
cognitive evaluation (CAMCOG) were poorly and significantly 
correlated with the GDS-15 scores. Two Japanese studies13,38 
observed a weak correlation, albeit significant, between the 
GDS and the MMSE scores. 

 A correlation between the frequency of suicidal ideation 
and the GDS-15 scores was also observed, which can help 
to discriminate between suicidal and non-suicidal patients in 
heterogeneous populations.

Validity of criterion
The validity of criterion assesses the validity of a tool with 

some external criterion considered to be standard. In the 
present study, we compared the performance of the GDS-15 
scale with the operational criteria of major depression (severe 
depression) and dystimia (chronic and mild depression) of 
the DSM-IV.

A systematic review study31 on the validity of the criterion 
for the diagnosis of depression showed high levels of sensitivity 
and specificity, of 80% and 75%, respectively, for the GDS-
15, similar to those of the Depression Scale of the Center of 
Epidemiological Studies.

In the present study, the 5/6 cutoff of the GDS-15 scale (that 
is, a scale score of 6 would identify the population suspected 
of having depression) presented good performance for the 
diagnosis of major depression or dystimia (DSM-IV) among 
elderly individuals with heart disease, with a sensitivity of 
79.9%, specificity of 78.3% and incorrect classification rate 
of 26.5%, with moderate accuracy of 84%. 

In a study carried out in a general outpatient clinic of the 
public health system that evaluated 302 elderly individuals 
aged 65 or older, the performance of the GDS-15 was similar 
for the same cutoff, with a sensitivity of 81.1% and specificity 
of 71.1%, with moderate accuracy of 85%39. 

Chaaya et al40 found, regarding the 6/7 and 7/8 cutoffs 
for major depression and dystimia, a good balance between 
sensitivity (89.0% and 83.0%, respectively) and specificity 
(83.0% and 91.0%, respectively) in a population of community 
elderly individuals or in primary care. These results are higher 
than those observed in the present study. 

When considering only the diagnosis of major depression, 
excluding dystimia, the present study observed that the 
performance was better when the GDS-15 cutoff was 
increased from 5/6 to 6/7, with a sensitivity of 85.41% and 
specificity of 84.56%. 

Almeida and Almeida14 obtained a sensitivity of 84.8% 
and a specificity of 67.7% in a mental health outpatient 
clinic, with a cutoff of 6/7. Bae and Cho35 verified, in a 
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psychiatric clinic, a sensitivity and specificity of 90.3% and 
52.2%, respectively, for the 5/6 cutoff, and 88.7% and 62.0%, 
respectively, for the 6/7 cutoff. 

In the present study, the power of discrimination of the 
GDS-15 to identify elderly individuals presenting heart 
disease with and without major depression showed moderate 
accuracy (AUROC = 0.89). Such performance was not worse 
than that observed in two other studies14,35.

Conclusions
In general, the results obtained showed that the GDS-15 

presented good reliability, concurrent validity and validity of 
criterion to diagnose depression among elderly individuals 
with CAD. Item 9 of the scale deserves special attention 
in future studies, as it has low discriminant power and 
compromises the internal consistency. 

Further investigations must be carried out on the impact of 
using GDS-15 in the screening, identification and prognosis 
of depression in patients with heart disease. 

Clinical implications
In elderly individuals with CAD, the high prevalence of 

depression and its impact on the course of heart disease and 
the patient’s quality of life should alert health professionals 
on the importance of identifying and treating depression in 
cardiology settings. The use of a simple screening scale, albeit 

valid and reliable as the GDS-15, can constitute a valuable 
tool in clinical practice. Its use does not aim at substituting 
the specialist, but at helping the cardiologist to identify elderly 
patients with heart disease suspected of having depression and 
referring them to adequate treatment. 
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