INTERNATIONAL JOURNAL OF GERIATRIC PSYCHIATRY
Int J Geriatr Psychiatry 2006; 21: 588-593.

Published online in Wiley InterScience (www.interscience.wiley.com). DOIL: 10.1002/gps.1533

Reliability, validity and factor structure of the GDS-15 in

[ranian elderly

Seyed Kazem Malakouti'*, Paridokht Fatollahi®, Arash Mirabzadeh®, Mojgan Salavati® and

Taher Zandi*

' Department of Psychiatry, Iran University of Medical Sciences

>Ministry of Oil, Health Department, Iran

3Department of Psychiatry, University of Welfare and Social Sciences, Iran
“State University of New York, Distinguished Professor, Director of Mood and Memory Clinic

SUMMARY
Objectives

Depressive disorders are a public health problem even in developing countries. Access to valid and reliable

screening instruments is needed for conducting community surveys. The main objective of this study is to provide the Iranian

version of the Geriatric Depression Scale-15 (GDS).
Methods

The GDS-15 Farsi version was developed by translation and back translation. Two hundred and four subjects

aged 59 years or older, who were chosen randomly from residents of the Ekbatan district of Tehran, the capital city of Iran,
completed the GDS-15. The Composite International Diagnostic Interview (CIDI) was used to establish a gold standard
diagnosis of major depressive disorders.

Results The GDS was found to be an internally consistent measure. Alpha, split-half coefficients and test-retest reliability
were 0.9, 0.89 and 0.58 respectively. Two factors were extracted by using factor analysis and the principle component
analysis (varimax rotation): ‘depression’ and ‘psychosocial activity’. The Depression factor (omitting items 2, 9, 10, 13),
which could be considered as a short form of the scale (o« = 0.92), has significant correlation with the main scale (r=0.58).
Using receiver operating curve (ROC) analysis, the optimum cutoff score for GDS-15 is 7/8, yielding a sensitivity of 0.9 and a
specificity of 0.84. The optimum cutoff score for GDS-11 is 6, yielding a sensitivity of 0.9 and a specificity of 0.83.
Conclusion The long and short forms of the GDS have excellent properties as screening instruments for major depression
in older dwellers in Iran, particularly in urban areas, as presented in our findings. Copyright © 2006 John Wiley & Sons, Ltd.
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INTRODUCTION

The world population is growing old. Today, about
two-thirds of all older people are living in developing
countries (WHO, CHP). According to the latest
Iranian census data (1996), 3.2% and 1% of the
population are between 65-74 and older than 75 and
6.5% are older than 60 respectively and it is estimated
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that by 2020 the elderly population will be about 10%
(Iran Ministry of Health, Family Health Office,
1999). Epidemiological studies have revealed that
depressive syndromes are most common among
elderly in different settings (Reynolds, 1996; Lebowitz
et al., 1997, Steffens et al., 2000; Alexopoulous, 2001).

Different instruments have been used for screening
depression in older people (Gareri et al., 2002).
Among them, the Geriatric Depression Scale (GDS),
developed by Yesavage and Brink (1983), is used
extensively.

The GDS-15 has been translated into many
languages and validated in Brazil (Almeida and
Almeida, 1999), China (Boey, 2000), UK (Arthur
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et al., 1999), Malay (The EE, online paper), Nether-
lands (De Craen et al., 2003).

Using Receiver Operating Curve (ROC) analysis,
and gold standards such as the Structured Clinical
Interview for DSM-IV Axis I Disorders (SCID),
Composite International Diagnostic Interview (CIDI)
and International Classification of Disease (ICD-10)
research criteria, optimum cutoff scores of 5, 6 and 7
for GDS-15, with Area Under Curve (AUC) between
0.76 to 0.935 and sensitivity with a range of 73-97%
and specificity with a range of 60-96% were obtained
from studies (Lyness et al., 1997; Pomeroy et al.,
2001; Robison et al., 2002; Schreiner et al., 2003). The
samples for these studies were recruited from primary
care settings or rehabilitation units.

In this study, the GDS-15 version has been selected
in order to develop an Iranian version based on a
community sample.

METHODS
Materials

For this study, the Ekbatan district of Tehran was
selected due to its higher than average number of elderly
residents. Under supervision of the directors of every
residential block and the Health Centre, the Health
volunteers gathered the census by door-to-door survey.

Participants

From 1422 old people, 300 subjects were chosen
randomly. During the six months between taking the
census and completing the questionnaires, 54 subjects
refused to participate due either to death or moving to a
new location, and 42 subjects refused to participate in
this research. Finally, 204 subjects were enrolled and
completed the GDS-15. From the study sample, 104
subjects were selected randomly and interviewed by
CIDI to determine the cutoff score. No significant
difference was seen in sex between enrolled and
omitted groups. The age of 13.5% (n = 13) of omitted
samples was more than 85 where as, in the study sample
it was 3.9% (n=8) (x*=9.6%, df =2, p <0.01).

By telephone call, the project was described briefly
to the subjects and after obtaining their consent;
appointments were made at their home.

Instruments

The GDS-15 short form was developed from the
GDS-30 (Yesavage and Brink, 1983). Its validity was
confirmed by other studies in China, UK and Malay
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with a range of 0.7-0.9 (Lee et al., 1993; D’ Ath et al.,
1994; Mui, 1996; Boey, 2000; The EE, online paper).
Test—retest reliability (range: 0.7-0.84) and split-half
reliability (0.82) were acceptable.

The Farsi version of GDS-15 was developed
through translation and back translation process.
Twenty-five subjects of 60 or higher in the 13th
district of Tehran completed the first version in a joint
meeting, which was translated by two specialists into
Farsi. Slight modification in wording of items 9, 11, 12
and 13 were required. Twenty-six elderly in Ekbatan
district completed the second version again. The final
version was translated into English and compared with
the original one. In a joint session the final version was
developed with two English language specialists and a
psychiatrist and a psychologist.

The CIDI has proven to have excellent validity and
reliability in 20 countries (WHO, 1990; Andrews and
Peters, 1998) and satisfactory diagnostic agreement
with clinical diagnosis (Janca et al., 1992).

In a study in Iran, the validity indices of CIDI in
terms of agreement with diagnosis made by the
clinician using diagnostic checklists, had a sensitivity
of 0.91 and specificity of 0.53 with positive, negative
likelihood ratio of 1.94 and 0.17 respectively. The
reliability  indices for test-retest evaluation
(kappa=0.55, Yule’s Y=0.56) were acceptable
(Ahmadi et al., 2003).

After making an appointment, the interviewers,
including two psychiatrists and one psychologist
(MS), administered the instruments. Two hundred and
four subjects, of whom 104 were interviewed by CIDI,
completed the GDS. Given that some study subjects
were illiterate, the interviewers completed the GDS by
reading the items to the interviewees. Twenty-eight
subjects were selected for test-retest reliability
measurement after 2 weeks. Using CIDI lifetime
version in this study, for providing the number of
subjects who were suffering from major depressive
disorder (MDD) at the time of completing GDS, only
item 1 of E27 question was considered. This item
confirms the presence of MDD in the last 2 weeks.

The human subject committee of Tehran Psychiatric
Institute approved this project.

Analyses

Descriptive statistics, Cronbach’s alpha, split-half and
test-retest methods of reliability was conducted.
Exploratory factor analysis (Eigenvalues greater
than 1) and criterion validity were used for validity
study. Factor loading of 0.4 or greater was considered.
A diagnosis of MDD, as indicated by the CIDI, was
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Table 1. Demographic feature of the sample (n=204)
Variables Groups Number %
Gender
Female 109 534
Male 95 46.6
Age
59-74 128 62.7
75-84 68 333
=>85 8 39
Living with
Partner 71 34.8
Partner & Children 64 31.4
Children & Others 43 21.1
Alone 26 12.7
Employment status
Retired & Pensioner 124 60.7
Unemployed 75 36.8
Employed 5 2.5
Educational status
Illiterate 29 14.2
Primary 54 26.5
Middle School 49 24
Diploma/Higher 72 35.2

the gold standard. ROC was generated to visualize the
sensitivity and specificity of depression scores.

Findings

Demographic features of the sample (n=204) are
presented in Table 1.

GDS score in women (M =5.13, SD =4.55) was
higher than men (M =3.67, SD=4.18) (r=2.38,
p <0.05). Age did not have any significant effect on
GDS score, but with Kruskal-Wallis analysis GDS
score was higher in lower educational level ( X2 =15,
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p <0.01). Other demographic parameters did not have
any significant effect on GDS score.

Reliability

Cronbach’s coefficient and inter-items correlation
were 0.9 and 0.4 respectively. The alpha coefficient
increased to 0.91 if the questions numbered 2, 9,
and 10 were omitted from the scale (Table 2). The
split-half coefficient was 0.89 and test-retest relia-
bility after 2 weeks was 0.58 (p < 0.001). Students #-
test analysis showed no significant differences
between the scores of the two stages.

Validity

KMO coefficient was 0.9 and Barttelet analysis used
with a satisfactory result (x*=1537.11, p <0.001).
Using factor analysis, two factors emerged. The first
factor (depression), which included 11 items of the
GDS, accounted for 49.1% of the variance in the
model (Eigenvalue =1) and the second factor (psy-
chosocial activities), which included three items,
accounted for 9% of the variances. Item 10 loaded less
than 0.4 (Table 3). Cronbach’s alpha for the two
factors were 0.92 and 0.52 respectively and the
correlation was 0.5 (p <0.001).

For criterion validity GDS mean scores were
compared between the depressive group (M=11,
SD=23) and the non-depressed (M =3.93,
SD=4.31, p<0.001). Moreover, GDS score was
correlated significantly with a number of MDD
(r=0.35) and dysthymia criterions (r=0.4) (DSM-
IV-TR criteria) that emerged from CIDI.

Table 2. The mean, SD and item-total correlation of GDS-15 in Ekbatan district

Items Mean SD Item-total correlation Alpha after omitting the items
1 0/13 0/33 0/59 0/903
2 0/37 0/48 0/29 0/914
3 0/24 0/43 0/68 0/899
4 0/42 0/49 0/65 0/90
5 0/35 0/48 0/74 0/867
6 0/27 0/44 0/7 0/898
7 0/39 0/49 0/73 0/897
8 0/22 0/42 0/72 0/898
9 0/45 0/5 0/38 0/91

10 0/2 0/4 0/33 0/91

11 0/21 0/41 0/7 0/899

12 0/2 0/4 0/66 0/90

13 0/47 0/5 0/55 0/90

14 0/23 0/42 0/8 0/895

15 0/27 0/45 0/57 0/90

Total score 4/45 4/43

Copyright © 2006 John Wiley & Sons, Ltd.
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Table 3. Factor structure of the GDS-15 using exploratory factor analysis
No. Items Factors
First factor Second factor
(depression) (psychosocial activities)
1 Are you basically satisfied with your life? 0.6
2 Have you dropped many of your activities and interests? 0.77
3 Do you feel that your life is empty? 0.78
4 Do you often get bored? 0.62
5 Are you in good spirits most of the time? 0.72
6 Are you afraid that something bad is going to happen to you? 0.7
7 Do you feel happy most of the time? 0.69
8 Do you often feel helpless? 0.76
9 Do you prefer to stay at home, rather than going out and doing new things? 0.65
11 Do you think it is wonderful to be alive now? 0.83
12 Do you feel pretty worthless the way you are now? 0.79
13 Do you feel full of energy? 0.66
14 Do feel that your situation is hopeless? 0.8
15 Do you think that most people are better off than you are? 0.64

Item 10 (Do you feel you have more problems with memory than most?) with factor loading of less than 0.4 was not loaded on any factors.

Table 4 shows the results from the ROC analyses.
The area under the curve (AUC) values for GDS-15 is
0.887 (p<0.0001). The optimum cutoff score for
GDS-15 is 7/8, with a sensitivity of 0.9 and specificity
of 0.84. Positive predictive value (PPV) was measured
equal to 36% (Table 5).

The depression factor (11 items) could be con-
sidered as a short form of the GDS scale, which
correlation coefficient with the GDS-15 was 0.9. Its
correlation with MDD and dysthymia were 0.37 and
0.42. The optimum cutoff score for GDS-11 is 6, with
a sensitivity of 0.9 and specificity of 0.83 (Figure 1).

DISCUSSION

Using different statistical methods to evaluate
reliability and validity, the results showed that the

Table 4. Cutoff scores, sensitivity and specificity of GDS-15
against CIDI using ROC analysis

Scales Cutoff scores Sensitivity Specificity
GDS-15 1.5 1 0.36
2.5 1 0.53
35 1 0.63
4.5 1 0.7
5.5 1 0.75
6.5 1 0.79
7.5 0.91 0.8
8.5 0.91 0.83
9.5 0.818 0.86
10.5 0.545 0.86
11.5 0.364 0.89
12.5 0.273 091

GDS-15 has excellent properties as a screening
instrument for MDD in older dwellers in Iran. These
kinds of instruments are required for conducting
national epidemiological study for elderly. On the
other hand, it has been revealed that Iranian people
who are suffering from mental disorders prefer to see
the GPs or other specialists rather than psychiatrists, as
a first preference (Shahmohhamadi, 1990). Having an
Iranian version of GDS would be helpful in the
primary care setting to screen the elderly for
depression or treat the depressive states as comorbid
conditions.

This study used ROC method and a validated
diagnostic gold standard in a sample of older, city
dwellers.

The Cronbach’s alpha yielded in this study is
compatible with Sheikh (1986) and study results from
other countries (Lee et al., 1993; D’ Ath et al., 1994,
Mui, 1996; Almeida and Almeida, 1999; Boey, 2000;
The EE, online paper).

Table 5. Positive and negative predictive values of GDS 15 items
for Major Depressive Disorder
GDS MDD
Yes No Sum
GDS-15 (Cutoff point=7/8)  Positive 10 18 28
No.
% 357 643 100
Negative 1 73 74
No.
% 14 98.6 100

Copyright © 2006 John Wiley & Sons, Ltd.
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Figure 1. ROC curve of GDS-15 for major depression

Compared with the earlier studies, the results of this
study yielded higher cutoff scores (Lyness et al., 1997)
with better sensitivity and specificity (Robison et al.,
2002). In the last study, although primary care setting
consumers were used as the subjects, lower sensitivity
and specificity could be caused by cultural differences
in which depressive symptoms might be over-reported
by females Puerto Rican who were over-represented in
that study.

Given the higher prevalence rate of depression in
primary health care settings (Alexopoulous, 2001),
using this population as a sample (Lyness et al., 1997,
Robison et al., 2002) could account for lower cutoff
point scores. Contrary to this, in other studies, which
were performed in the community (Arthur et al.,
1996; de Craen et al., 2003), the cutoff scores were
lower. This could be accounted for by the age range
(> =75 years) of the subjects, in which the prevalence
of depression might be higher. The results of the
current study showed a positive relationship between
age and GDS scores, although it was not significant.
Therefore, high cut-off scores in this study could
account for the two sample characteristics: commu-
nity sample and higher level of education.

The results of this study revealed that the positive
predictive value of Iranian versions of GDS-15 is less
than 50%. This is not concordant with the results of
Almeida and Almeida (1999), which used outpatient
subjects. This might be the result of a lower rate of

Copyright © 2006 John Wiley & Sons, Ltd.
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MDD in the community. Lower rate of a disease is
accompanied with lower value of PPV (positive
predictive value) and NPV (negative predictive value)
(Dawson and Trapp, 2000).

Two factors emerged from the factor analysis of
GDS-15. The first factor has the most correlation with
depression and accounted for nearly 50% of the
variance. Considering the items of the first factor, the
short-form of GDS-11 was generated with better
reliability and validity indices.

It seems that these items (2, 9, 10, 13) might not be
implicated in the depression concept in our culture
but they should be reevaluated in a larger sample.
Social changes in old age, such as retirement and
reduction of many daily activities are the most
common events in Iranian families. Corresponding
results emerged from Malay (The EE, online paper)
and China (Mui, 1996), in which items 9 and 13 had
no discriminatory value or were changed for cultural
adaptation.

Some methodological concerns might affect the
interpretation of our data. This study was conducted in
one district of the capital, with a relatively small
sample. Demographic characteristics of the subjects in
this study are different from the old population of Iran
in some aspects. According to the latest Iranian
general census (1996), 43% are settled in rural areas
and more than 70% are illiterate (in this study 14%). In
rural areas, the prevalence of depression is lower than
urban areas (Rihmer et al., 2005) and the results of the
current study showed significant reverse relationship
between illiteracy and GDS scores. Given the results
of this study, the Geriatric Depression Scale (15
items) could be used for screening and clinical studies,
particularly in urban areas, but replication studies are
recommended using mixed populations and larger
sample size.

Another methodological concern is that the CIDI
has not been validated in Iranian elderly. According to
the CIDI administrative instruction a trained layperson
is eligible to conduct the CIDI interview for financial
purposes. In this study, using two trained specialists
would increase the expenses of the project but not the
validity of the CIDI results.
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KEY POINTS

e The Iranian version of GDS-15 has excellent
reliability and validity as a screening instrument.

e The optimum cutoff score is 7/8 with a high
sensitivity and specificity.

e The high cut-off score in this study could be
accounted for by the community sample and
higher level of subjects’ education.

e By omitting four items with low factor loading,
GDS-11 was derivated.
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