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Summary

Introduction: The symptoms of depression
which are clinically significant are present
among 8 to 16% of older adult population.
More than 20 years ago the 30-item Geriatric
Depression Scale (GDS-30) was developed.
The 15-item GDS-15 is derived from the 30-
item GDS and it is one of the most widely
used instruments for screening for depression
among older adults.

Objective: The aim of the study was to
evaluate reliability, validity and the factor
structure of the GDS-15 among Serbian
elderly population.

Method: Two hundred and forty nine
subjects aged 65 and over participated in the
study.

Results: The GDS-135 scale was found to
have high internal consistency with Cronbach’s
alpha=0.935, which means that the reliability
of the scale is good. The coefficient of test-
retest reliability was 0.95. Principal Compo-
nents Analysis produced 4 factors within the
depressed group. The first factor accounted
for 36.7% of the variance, the second, third,
and fourth accounted for additional variability
of 7.8, 7.0, and 6.7 %, respectively, accounted
for the explanation of 58.2% of the total va-
riance. The score level 3 was found to be the
best cut-off point for GDS-15 with sensitivity
87.6 and specificity 87.5. Ranging from 4 to
7, the cut-off scale was also well discriminative.
Taking our results and data from the previous
research into consideration, our suggestion
for the optimal cut-off value is 4.

Conclusion: We can conclude that our
results are very similar to the research that
has been conducted in other countries so far,
and that the results satisfy all the criteria of
successful validation. The Serbian version of
the GDS will be helpful for screening and
treating depressive disorders among this po-
pulation.

Keywords: Geriatric Depression Scale
(GDS-15); Geriatric Depression; validation;
elderly population
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INTRODUCTION

The major depressive disorder occurs
among up to 5% of community-dwelling
older adults. The symptoms of depression
which are clinically significant as after
critical care hospitalizations where the
rates are 37% [3-6].

People aged over 60 years, who are
often unable to contact their doctor
because of co-existing diseases, live alone
and in social isolation, therefore there is
no one who can recognize symptoms of
their depression. The symptoms of the
co-existing medical illness, cognitive dys-
function or both may conceal the first
symptoms of depression. These things
make depression among older people
often unrecognized. It is especially im-
portant to emphasize that depressed older
adults are at an increased risk of suicide.
[4,5,7].

More than 20 years ago the 30-item
Geriatric Depression Scale (GDS-30) was
developed as a self-report instrument for
screening for clinical depression among
the elderly population. As the GDS was
created for the elderly, the items were
particularly created to reflect and detect
the characteristics of depression among
the elderly. The 15-item GDS-15 is derived
from the 30-item GDS [8-9] and is one
of the most widely used instruments for
screening for depression among older
adults [10]. The authors of the original
studies did not recommend a clear cut-
off value for the 15- and the 30-item ver-
sions of the GDS. The GDS may be used
with healthy, medically ill and mild to
moderately cognitively impaired older
adults. [11]. The GDS-15 has been tran-
slated into 11 languages and validated in
Brazil [4], China [12], the UK [13], the

Netherlands [14], Malaysia [15], etc. In
these studies of the GDS-13, the cut-off
value of 5 (six studies) or 6 (seven studies)
was most frequently used. The lowest
cut-off value of 3 was reported among
primary care patients [16], and the highest
cut-off value of 10 was reported for the
slightly modified Mandarin version [17]
among primary care patients, and then
four studies reported a cut-off value of 7
[18-19]. This is the first validation study
of the Geriatric Depression Scale in Serbian
language.

AIM

The aim of the study was to evaluate
reliability, validity and factor structure of
the GDS-15 among Serbian elderly po-
pulation.

METHOD

The study was conducted at the Psyc-
hiatric Ward of the Clinical Centre “Kra-
gujevac” in Serbia. The Clinical Centre
in Kragujevac accommodates the need of
the population of approximately 2 million
people. There are 1.300 beds in this uni-
versity hospital where 50,000 inpatients
are annually admitted, and 400.000 are
examined. All patients were of Serbian
origin from the same “region of Sumadi-
ja”. This region was chosen because one
third of the population of Serbia’s inha-
bitants includes 23.68% of people over
the age of 60 [20].

The first step was to translate the
GDS-15 into Serbian. In the translation
from English to Serbian, the person who
translated the GDS was a native Serbian
speaker, whereas the person who translated
from Serbian to English was a native En-



glish speaker. All GDS-15 items proved
to be easily translatable and no problems
emerged during the translation procedure.
Both versions of the GDS-15 scale (the
original English and the new Serbian ver-
sion) are shown in the appendix.

After that, two groups were formed:
depressed and non-depressed subjects.
The diagnosis of depression was reached
by the consensus of two psychiatrists
with experience in the field of the old age
psychiatry. Depressed patients fulfilled
MDD criteria according to ICD 10 [21],
for at least 2 weeks. The control group
consisted of individuals who did not meet
criteria for major depressive disorder. Pa-
tients from the control group were recruited
from the general population. Healthy
subjects of the control group were recruited
from the sub—population of the retired
and employed individuals, with different
vocations, residing in urban or rural areas
that fulfilled the inclusion criteria. All
subjects of the control group live in the
region of Sumadija and they were directly
invited to participate in the study according
to their characteristics that could be matc-
hed with the study group.

The ethical approval was obtained
from the local ethics committee. The
written informed consent was obtained
from all participants.

As previously mentioned, the longer
version GDS-30 was shortened to GDS -
15 for easier use and better acceptability
[22,23,24], and shows the strongest cor-
relation with depressive symptoms. Re-
spondents were asked to indicate whether
they have experienced the symptoms des-
cribed during the past week using the
yes/no format (rated 1 or 0). Out of 15
items, 10 indicated the presence of de-
pression when their answers were positive,

while the rest (question number 1, 5, 7,
11, 13) indicated depression when their
answers were negative. [25].

The subjects completed the social-de-
mographic query (gender, age, marital
status). All of them went through a
detailed neuropsychological and psycho-
metric assessment which included the
Mini-Mental State Examination (MMSE).
Earlier researches showed that the invol-
vement of subjects with cognitive deffi-
ciency had considerable gaps as well as
the fact that the precision of GDS scale is
in this case lower. Thus, subjects with
Mini-Mental State score lower than 14
were excluded from the study sample.
[26,27,28,29].

Participants also completed the Ha-
milton Depression Rating Scale (HDRS)
[30] as well as the Beck Depression In-
ventory version I (BDI-I) [31,32].

The complete statistical analysis was
performed using the computer program
IBM SPSS Statistics 19.0. All continuous
variables (age, scores of scales) are shown
in the form of the mean = standard de-
viation, while the categorical variables
(gender, marital status) are shown with
the percentage of certain category fre-
quency. The correlation between the two
continuous variables was examined by
Pearson linear correlation or Spearman
rank correlation.

Cronbach’s alpha, split-half and test-
retest methods of reliability were used.
For the evaluation of the validity of this
scale, the Varimax Normalized Rotation
was applied and the criterion for the
number of the extracted components was
Eigenvalue > 1. The factor loading of 0.4
or greater was considered.

To assess the GDS-15 measure cha-
racteristics, the scale’s sensitivity, specificity
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and discrimination capacity were deter-
mined by the use of the Receiver Operator
Characteristic Curve 12 (ROC). ROC
was generated to visualize the sensitivity
and specificity of depression scores.

RESULTS

The study sample was composed of
249 aged 65 and over, who signed the
consent. Out of those subjects, one hundred
and two were depressed (63 females and
29 males) and one hundred and forty
seven were non-depressed (86 females
and 61 males).

The difference of average age and fre-
quency of marital status and gender bet-
ween both groups was not statistically si-
gnificant (Table 1).

The GDS-15 scale was found to have
high internal consistency with Cronbach’s
alpha=0.935, which means that the re-
liability of the scale is good. The coefficient
of test-retest reliability was 0.95.

Principal Components Analysis pro-
duced 4 factors within the depressed
group. The first factor accounted for
36,7% of the variance, the second, third,
and fourth accounted for additional va-
riability of 7,8, 7,0, and 6,7 %, respectively,
accounted for the explanation of 58.2%
of the total variance (Table 2). The values
of Cronbach’s alpha for these four factors
were 0.871. The first factor could be
described as a depressive thought content
factor (cognitive factor) and was the best
factor out of the analyses of four factors.
The second factor could be described as
a depressed mood factor, the third one
was concerned with social isolation and
functioning and the fourth one was con-

cerned with feelings of helplessness and
fear of the future (Table 2).

Considering criterion validity, GDS
mean scores were compared between the
depressed (9.63+4.22) and the non-de-
pressed (1.50+1.44) groups, and there
was a statistically significant difference
(p<0.001) (Table 3). There is also a signi-
ficant statistical difference among all que-
stions on the GDS between the subject
groups. There is a significant statistical
difference among total scores on the
MMSE, BDI and HAMD between the
subject groups.

We have found the Pearson correlation
coefficient between GDS-15 and the scores
of other instruments (BDI and HAMD)
in the total sample. Moreover, we found
a very strong positive correlation between
GDS-15 and BDI (r=0.86; p<0.05) and
HAMD (r=0.86; p<0.05).

The score level 3 was found to be the
best cut-off point for GDS-15 with Sen-
sitivity 87.6 and Specificity 87.5 (Table 4
and Graph 1). Ranging from 4 to 7, the
cut-off scale was also discriminative.

DISCUSSION

Using different statistical methods to
evaluate reliability and validity, the results
of previous researches showed that the
GDS has excellent properties as an in-
strument to screen and measure depression
among the elderly.

Using the factor analysis, we have
found a 4-factor solution that explains
58.2% of the total variance. The first
factor had the highest correlation with
depression and accounted for nearly 50%
of the variance in the model (Eigenvalue
>1). The main factorial weight of the



component 1, is given by items 2, 3,4, 5,
12 and 14, and this component can be
described as a factor of depressive mood.
This result is similar to the results from
other studies, i.e. to those conducted in
Greece [26]. However, a five-factor solution
is also reported (depressed mood, lack of
energy, euthymic mood, agitation and
social isolation), explaining 42.9% of the
total variance [22]. This finding is also
similar to the one which is the result of
the current study. However, this sort of
analysis differs greatly from the results
gained from the research conducted among
the elderly in China [33]. These results
are not surprising considering the cultural
and social differences between the coun-
tries.

The component of depressive mood
gains most factorial weight from the que-
stions 4, 2 and 14, and then from questions
12, 3 and 5. These results coincide with
the fact that pension and worsening of
one’s health are followed by the lack of
general activity, the loss of will for everyday
activities, difficulties in making new friends
that lead to greater social isolation and
the loss of the quality of life. That leads
to depressive symptoms.

Cronbach’s alpha obtained in the pre-
sent study is compatible with a large
number of depression rating scales currently
available for the use in clinical and research
settings. Also, the high value of the coef-
ficient test-retest reliability (0.95) is con-
sistent with previous studies [34].

Our results showed a strong positive
correlation between BDI and GDS-15
mean scores and between HAMD and
GDS-15 mean scores within the whole
sample [35]. HAMD and BDI scales were
previously standardized in Serbia. Follo-

wing the trends of the recent research, all
the participants answered the questions
of both scales and our results show a
strong positive correlation between the
results of these scales and the GDS-15
scale. That confirms that GDS-15 is a
good instrument for measurement.

We found intriguing results during
the evaluation of the optimal cut-off
score. The best discriminative value which
is determined within the whole sample is
the cut-off value over 3. In regard to
those values, the added values of sensitivity
(Sn=87.6) and specificity (Sp=87.5) are
the highest ones and equal 175.1. However,
the cut-off scale was also very discriminative
for values ranging from 4 to 7. If our
results and data from the previous research
are taken into consideration, our suggestion
for the optimal cut-off value is 4. This
cut-off score separates depressed from
non-depressed patients. Patients with scores
above 4 are depressed.

Similar results were obtained in the
research conducted among primary care
patients where an optimal cut-off of 3
was found [16], suggesting an optimal
cut-off score for GDS-15 of 2/3, and their
results were similar to those found in our
study. The German version manifests both
Sn and Sp approximately 70% and its
use is recommended by German ‘Geriatric
Assessment Working Group’ [36]. In the
Greek study, the score of 6/7 on the GDS-
15 was found to be the optimal cut-off
point for diagnosing depression among
elderly Greek population with a sensitivity
of 92.23 and specificity of 95.24. Kostas
et al. suggest that the main reason is the
difference between Greek population and
Anglo-Saxon populations in symptoma-
tology [25]. According to some Greek
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psychiatrist these populations have higher
tendency to express inner feelings so this
may lead to a necessity for a higher cut-
off level when depression is diagnosed
[37,38]. In our research we did not use
specific instruments that could scientifically
confirm our assertion that the difference
in the optimal cut-off point is a consequence
of cultural and social differences, i.e. this
assertion is not just an assumption, which
in any case should be proved by additional
researches.

Our results should be interpreted within
the context of some possible limitations
as well as benefits. Firstly, in comparison
to some studies [39], the number of re-
spondents is small. The scale itself has its
shortcomings. The GDS cannot be a re-
placement for the diagnostic interview
performed by mental health professionals.
It does not evaluate suicidal affinities.
However, one of the major advantages of
the present study was the use of a well-
balanced, naturalistic, clinical sample. It
also met the limitations of some previous
studies [14,16] and included a control
group consisted of healthy individuals.

CONCLUSION

In the end, our study showed similar
results to the studies conducted in other
countries. In addition, it is important to
note that GDS satisfies all the criteria of
successful validation among Serbian po-
pulation. The Serbian version of the
GDS will be helpful for screening and
treating depressive disorders within this
population. Moreover, the practical use
of GDS goes beyond the psychiatric set-
ting. We hope that in the future this
scale may help early diagnosis of latent
depression among elderly patients espe-
cially within primary care settings since
many avoid seeing psychiatrists either
because of a perceived stigma or due to
failure to recognize the type of the needed
help. Since GDS is an easily applicable,
short and reliable instrument, which is
defined particularly for geriatric popu-
lation, it also enables physicians with
specialties other than psychiatry to asses
depressive symptoms among particularly
vulnerable population in inpatient settings
(orthopedia, cardiology, etc.), in targeted
and precise manner.
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Kratak sadrzaj

Uvod: U populaciji starih 8-16 % ima simp-
tome depresije. Skala za procenu depresije
kod starih, verzija od 30 pitanja (GDS-30) je
konstruisana pre vise od 20 godina. Verzija
od 15 pitanja (GDS-135) izvedena je iz verzije
od 30 pitanja, i jedan je od najceséce koriséenih
instrumenata za skrining depresije kod sta-
rih.

Cilj: Cilj studije je bio da se utvrdi pouz-
danost, validnost i faktorska struktura GDS-
15 sklale.

Metod rada: Dve stotine Cetrdeset ispitanika
starosti 65 i viSe godine je ucestvovalo u stu-
diji.

Rezultati: GDS-15 skala ima visoku unu-
trasnju konzistenciju sa Kronbah alfa =0,935,
$to znaci da je pouzdanost skale dobra. Test -
retest koeficijent je bio 0,95. Visefaktorska
analiza pokazala je 4 faktora u grupi depre-
sivnih. Prvi faktor objasnjava 36,7% varijanse,
drugi, treci i Cetvrti objasnjavaju 7,8, 7,0, i
6,7%, sto ukupno cini objasnjenje 58,2%
ukupne varijanse. Skor 3 se pokazao kao
najbolja cut-off tacka za GDS-135 sa senzitiv-
noséu 87.6 i specificnoscu 87.5. Medutim i
skorovi od 4 do 7, kao cut-off tacke su se po-
kazali dobro diskriminativnim. Ako uzmemo
u obzir nase rezultate I rezultate dosadasnjih
istrazivanja nas je predlog da cut-off tacka
bude na 4.

Zakljucak: Nasi rezultati u skladu su sa
rezultatima dosadasnjih sli¢nih istrazivanja,
sprovedenih u drugim drzavama. Kao takvi
zadovoljavaju sve kriterijume uspesne validacije.
Smatramo da Ce srpska verzija GDS-135 skale
biti od pomodi za skrining i leCenje depresivnih
poremecaja u ovoj populaciji.

Kljucne reci: Geriatric Depression Scale
(GDS-15); depresija kod starih; validacija;
stari
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Appendix. Geriatric Depression Scale - the original English and the new Serbian

version (Answer: Yes = 0; No = 1)

No. Questions
1 Da li ste zadovoljni svojim Zivotom?
Are you basically satisfied with your life?
) Da li ste odustali od mnogih aktivnosti i interesovanja?
Have you dropped many of your activities and interests?
3 Da li osecate da je vas zivot prazan?
Do you feel that your life is empty?
4 Da li vam je ¢esto dosadno?
Do you often get bored?
5 Da li ste uglavnom dobro raspolozeni?
Are you in good spirits most of the time?
6 Da li se plasite da ¢e vam se dogoditi nesto lose?
Are you afraid that something bad is going to happen to you?
7 Da li se osecate sre¢nim vecéinu vremena?
Do you feel happy most of the time?
3 Da li se ¢esto osecate bespomocnim?
Do you often feel helpless?
9 Da li vise volite da ostanete kod kuce nego da izlazite i radite nove stvari?
Do you prefer to stay at home rather than go out and do new things?
10 Da li smatrate da imate vise teskocéa sa paméenjem nego drugi?
Do you feel you have more problems with your memory than most?
1 Da li mislite da je divno ziveti danas?
Do you think it is wonderful to be alive now?
12 Da li se sada osecate prili¢no beskorisno?
Do you feel pretty worthless the way you are now?
Da li se osecate kao da ste puni energije?
13
Do you feel full of energy?
14 Da li smatrate svoju situaciju beznadeznom?
Do you feel that your situation is hopeless?
15 Da 1i mislite da veéina ljudi ima vise srece od vas?

Do you think that most people are better than you are?




Table 1. Demographic features of the sample (n=249)

Number (%)
D hic feat
cmograpiic features Depr'essed Control subjects P
subjects

Male 39 (38) 61 (42)

Gender Female 63 (62) 86 (58) 0.61
Unmarried 59 (59) 105 (71)

. Married/partner 2(2) 2(1)

Marital status Single 12(12) 0 0.13
Relict 27 (27) 39 (27)

Age, M£SD (years) 71.6+£5.3 70.4+6.1 0.11

MMSE, X +sd 24.7+4.6 274439 <0.001

Table 2. Principal Components Analysis (Rotated Component Matrix)

Component
Factor 1 | Factor2 | Factor3 | Factor 4
GDS 01 0.09 0.72 0.24 0.30
GDS 02 0.62 0.45 0.25 -0.02
GDS 03 0.57 0.45 0.03 0.12
GDS 04 0.74 0.01 0.17 -0.01
GDS 05 0.55 0.03 0.45 0.32
GDS 06 -0.07 0.00 0.28 0.68
GDS 07 0.32 0.31 0.51 0.32
GDS 08 0.28 0.22 0.49 0.35
GDS 09 -0.10 0.44 0.70 -0.07
GDS 10 0.28 -0.04 0.66 0.14
GDS 11 0.15 0.57 0.13 0.39
GDS 12 0.58 0.30 0.46 0.02
GDS 13 0.27 0.66 0.09 -0.09
GDS 14 0.62 0.23 0.04 0.30
GDS 15 0.39 0.29 -0.11 0.65
Variance Explained (%) 36.7 7.8 7.0 6.7
Total Variance Explained (%) 58.2

Factor 1 - The first factor could be described as a depressive thought content factor (co-
gnitive factor); Factor 2 — The second factor as a depressed mood factor; Factor 3 — The
third one is concerned with social isolation and functioning; Factor 4 — The fourth one
is concerned with feelings of helplessness and fear of the future
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Table 3. Means and standard deviations of all scale scores in

two diagnostic groups
Depressed subjects Control subjects p values
Mean SD Mean SD
GDS total score 9.63 4.22 1.50 1.44 <0.001
GDS item 1 0.61 0.49 0.05 0.21 <0.001
GDS item 2 0.72 0.45 0.10 0.30 <0.001
GDS item 3 0.75 0.43 0.02 0.14 <0.001
GDS item 4 0.64 0.48 0.15 0.36 <0.001
GDS item 5 0.71 0.46 0.03 0.18 <0.001
GDS item 6 0.50 0.50 0.01 0.08 <0.001
GDS item 7 0.67 0.47 0.02 0.14 <0.001
GDS item 8 0.71 0.46 0.06 0.24 <0.001
GDS item 9 0.75 0.43 0.48 0.50 <0.001
GDS item 10 0.48 0.50 0.03 0.16 <0.001
GDS item 11 0.61 0.49 0.06 0.24 <0.001
GDS item 12 0.63 0.49 0.03 0.18 <0.001
GDS item 13 0.76 0.43 0.36 0.48 <0.001
GDS item 14 0.44 0.50 0.00 0.00 <0.001
GDS item 15 0.66 0.48 0.09 0.28 <0.001
BDI total score 15.79 7.48 3.44 2.84 <0.001
HAMD 17 total score 12.92 4.96 2.97 2.66 <0.001

Table 4. Sensitivity and Specificity in various score levels of
GDS regarding the total sample (the results were showed
from the ROC analyses)

Cut-off Sensitivity Specificity
>1 96.6 51.9
>2 92.1 71.3
>3 87.6 87.5
>4 84.3 90.0
>5 79.8 94.4
>6 79.8 95.0
>7 75.3 95.0
>8 70.8 95.0
>9 60.7 95.6
>10 53.9 95.6
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Graph 1. ROC Curve for various cut-off levels of GDS-15 scale
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