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Abstract

Background: There has been scant research published regarding the assessment of depression in ethnic groups,
and few studies have addressed the validation of scales for standardized assessment of depressive symptoms
among indigenous minorities.

Objective: The aim of this study was to analyze the psychometric properties of the 15-item Geriatric Depression
Scale (GDS-15) for a multi-ethnic sample of older Chilean adults.

Methods: Cross-sectional study with a sample of 800 older people, 71% of whom were self-declared indigenous
(Aymara/Mapuche).

Results: The non-indigenous group had a higher total GDS-15 score and lower quality of life and wellbeing scores
than the indigenous groups (p < 0.001). The GDS-15 had a KR-20 coefficient of 0.90 for the non-indigenous group,
0.80 for Aymara, and 0.85 for Mapuche. The homogeneity index was 0.38 for non-indigenous, 0.24 for Aymara, and
0.29 for Mapuche.

Discussion: The GDS-15 showed satisfactory psychometric characteristics for the samples studied. However, the
better results observed for the non-indigenous group suggest that some characteristics and content of the rating
scale are not fully appropriate for the indigenous older population.

Conclusions: There is a need to develop the transcultural validation of scales such as GDS-15, which are applied in
a standardized manner in geriatric evaluations as part of primary healthcare.
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Introduction
Chile is one of the most aged countries in Latin
America, with 19.3% of its population aged over 60 years
(Ministry of Social Development, 2017). One of the main
public health problems in Chile is the high incidence of
depressive symptomology among advanced ages (Grundy
et al., 2012). The prevalence rate is 23% among women
and 12% among men, and these figures increase to
44.5% among older people with a high level of
dependence (Sandoval, Tamiya, Lloyd-Sherlock, &
Noguchi, 2016).

Certain groups have a higher propensity to suffer from
depression, particularly in the case of indigenous ethnic
minorities (McIntyre et al., 2017; Petribu, Lima, Brotto,
Leao, & Arruda, 2017; Roh, Burnette, Lee, Lee, & Easton,
2016; Walker, Campbell, Dawson, & Egede, 2019). In the
case of older Chilean adults, depression is more com-
mon among the indigenous population. This is con-
firmed by a study conducted with older indigenous
(Aymara) and non-indigenous adults; using the standard
GDS-15 cutoff for possible cases of depression (≥ 5),
40.1% of the Aymara sub-sample identified with depres-
sive symptomatology (as opposed to 34.1% of the non-
indigenous population) and the figure is higher in the
case of Aymara woman, amounting to 47.8% (Gallardo-
Peralta, Sánchez-Moreno, Barrón, & Arias, 2015).
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Indigenous adults have undoubtedly experienced adverse
and stressful living conditions during their lifetimes that
negatively affect their physical and mental health. Specif-
ically, studies with indigenous Chileans report higher
levels of illness, increased morbidity, and worse cognitive
functioning (Mella, Alvear, Carrillo, & Caire, 2003;
Oyarce & Pedreros, 2007).
Chile is characterized by its mainly mixed population;

however, native indigenous communities are still main-
tained. Chilean indigenous communities represent 9% of
the population and have historically experienced mul-
tiple oppressive, discriminatory, segregationist, and as-
similationist processes (Gavilan, Vigueras, Madariaga, &
Parra, 2018). After the ratification of ILO Convention
169, Chile began a State-led process of ethnic recogni-
tion that took the form of policies involving positive
discrimination, protection, and even preservation of in-
digenous communities. Over the course of their life-
times, older Chilean indigenous adults have been
witnesses to these contradictory processes, often entail-
ing conflict, relating to their indigenous ethnic status.
Perhaps, partly as a result of these experiences, mental
health is a risk factor among indigenous Chileans, and
recent studies confirm an “ethnic health gradient”; in
other words, these minorities are in a disadvantaged
position in terms of health (Gallardo-Peralta, Sánchez-
Moreno, & Rodríguez-Rodríguez, 2019). The two indi-
genous communities that participated in this research
were the Aymara and the Mapuche; they are briefly con-
textualized below.
The Aymara people are descended from the Tiwanaku

culture and hence continue to maintain frequent family
and community exchanges with Bolivia and Peru. In
Chile, the Aymara live in the far north of the country
and their natural surroundings are the highland and val-
ley areas of the foothills of the Andes. Their social
organization is based on the ayllu community model
and is highly family-focused. The villages and dwellings
that they inhabit are isolated from the city and even
from the rest of Chile, which has led in recent decades
to depopulation and aging of native communities. Older
adults who are aging in their native villages maintain
certain cultural, social, and economic practices, such as
the herding of camelids (llamas, guanacos). Interactions
between older adults and members of their close and ex-
tended family tend to occur at religious festivals or other
Aymara rites that are still celebrated in the villages, in
which space older people play a leading role in cultural
transmission.
The Mapuche people originally occupied areas from

the center to the south of Chile and are currently con-
centrated in southern areas. The term Mapuche means
“people of the land.” They were originally hunter gath-
erers. Mapuche organization distinguishes groups by

geographical area, with picunches in the north, huilliches
in the south, pehuenches in mountain areas, and
puelches in the east. Geographically, they are resident in
rural areas and connected to major cities; there has even
been significant migration into the city. The Mapuche
organization also revolves around the lovche community
model and is highly family-focused. The older people
who are still living in rural indigenous communities are
dedicated to agricultural and farming activities. These
people are the landowners, who provide them with sta-
tus within their community, but they have also assumed
responsibility for the care and upbringing of grandchil-
dren due to the (temporary or permanent) migration of
their children. These older people maintain various indi-
genous practices and tend to perform a leading role in
ceremonies; this is directly related with the persistence
of cultural activities.

Present study
Evaluating depression among the older population re-
quires the use of instruments that can be applied
quickly, are easy to understand, and have suitable psy-
chometric properties. The Geriatric Depression Scale
(GDS) has these characteristics and is specifically applic-
able to geriatric populations (Chiang, Green, & Cox,
2009; Luo, Lou, Chen, & Chi, 2018). It has been
translated into numerous languages and validated in
various countries, including China (Chan, 1996), Spain
(Martínez de la Iglesia et al., 2002), Colombia (Campo-
Arias, Urruchurtu, & Solano, 2008), Portugal (Pocinho,
Farate, Dias, Lee, & Yesavage, 2009), India (Kulathunga,
Srikanth, Kathriarachchi, & De Silva, 2010), and Italy
(Galeoto et al., 2018). As it is an instrument adapted for
old age, the GDS has been applied to various pathologies
(Chang-Quan, Bi-Rong, Zhen-Chan, Ji-Rong, & Qing-
Xiu, 2010), including chronic pain (Turner, Ersek, &
Kemp, 2005), chronic obstructive pulmonary disease
(Omachi et al., 2009), and Parkinson’s disease (Massai
et al., 2018).
The GDS is one of the most commonly used scales to

identify depressive symptoms among indigenous ethnic
minorities such as American Indians or Alaska Natives
living in the USA (Roh et al., 2016), Xucurú in Brasil
(Petribu et al., 2017), and Aymara in Chile (Gallardo-
Peralta et al., 2015), but these studies do not report the
validation process for this specific population. From the
several existing short versions of the GDS, only the
GDS-5 was validated for Chile non-indigenous popula-
tion (Hoyl, Valenzuela, & Marín, 2000). So, the present
study aims to validate the GDS-15 for a multi-ethnic
sample of older Chilean adults, using both classic psy-
chometric approach as well as Rasch analysis (RA),
which allows seeing of the scale is invariant across spe-
cific groups such as by ethnicity.
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Methods
Participants
The study followed a quantitative and transversal ap-
proach with a sample consisting of 800 older people liv-
ing in the north and south of Chile. A sample stratified
by sex, ethnicity, and place of residence (municipal or
rural area) was used to ensure representativeness in each
of these territories. The sample was therefore multi-
ethnic and made up of two indigenous communities
(369 Mapuche and 201 Aymara), in addition to partici-
pants who were not members of any indigenous ethnic
group (231 people, or 29% of the sample).
Women represented 49% of the total sample (Table 1),

while men were 51–54% of each ethnic group except for
the Aymara, in which women made up 53% of the sam-
ple. The non-indigenous group was slightly older than
the other groups, with 44% of participants in the 70–79
age range. For the Aymara and Mapuche respectively, 48
and 44% of the sample were in the 60–69 age group.
Most of the sample was married (ranging from 48% for
non-indigenous to 60% for Aymara participants). Educa-
tion level was low for most of the sample: while 52% of
non-indigenous participants had completed primary-
level education, 63% of Aymara and 68% of Mapuche re-
spondents had not.

Procedure
Trained professionals applied the face-to-face question-
naire via interviews conducted between August and
October 2017. Spanish was the main language used for
the scale. The native population uses Spanish on a daily
basis, as it is the main language in Chilean society.

However, the Aymara and Mapuche populations use
their own languages in exclusively native interaction
contexts. For this reason, the questionnaire included
questions that use terms from the indigenous language.
For example, the Aymara terms usu, thani, and k'uyaña
and Mapuche (Mapudungun) terms Kütrankülen,
monguelen, and chañiukëlen were used to word “I am
unwell,” “health,” and “sadness,” respectively. The Ethics
Committee of Tarapacá University and the National
Council for Science and Technology of Chile approved
and monitored the ethical aspects of the study. The
adaptation of the Spanish version of the abbreviated
GDS was authorized by the author (Martínez de la
Iglesia et al., 2002). The scale is broadly used and avail-
able as free, open access, material (Ruipérez, 2009). All
procedures performed in studies involving human par-
ticipants were in accordance with the 1964 Declaration
of Helsinki and its amendments or comparable ethical
standards. The data were processed confidentially and
anonymously, having first obtained the informed consent
of participants.

Measures
The measures used were GDS-15 (Brink et al., 1982),
WHOQOL-OLD (Power, Quinn, Schmidt,, &
WHOQOL-OLD Group, 2005), the De Jong-Gierveld
Loneliness Scale (De Jong Gierveld & Van Tilburg,
2006), the Brief Resilient Coping Scale (BRCS) (Sinclair
& Wallston, 2004), the Personal Wellbeing Index (PWI-
8) (Cummins, Eckersley, Pallant, Van Vugt, & Misajon,
2003), and the Perceived Social Support Questionnaire
(PSSQ) (Gracia, Herrero, & Musitu, 2002).

Table 1 Participant characteristics by ethnic group

Variable Categories Non-indigenous (n = 231) Aymara (n = 201) Mapuche (n = 368) Total

n (%) n (%) n (%) n (%)

Sex Women 107 (46%) 106 (53%) 180 (49%) 393 (49%)

Men 124 (54%) 95 (47%) 188 (51%) 407 (51%)

Age group 60–69 years 82 (35%) 97 (48%) 162 (44%) 341 (43%)

70–79 years 102 (44%) 75 (37%) 134 (36%) 311 (39%)

80+ years 47 (21%) 29 (15%) 72 (20%) 148 (18%)

Marital status Married or cohabiting 112 (48%) 120 (60%) 202 (55%) 434 (54%)

Single 47 (20%) 23 (11%) 54 (15%) 124 (15%)

Widow 49 (21%) 45 (22%) 96 (26%) 190 (24%)

Divorced, separated 23 (11%) 13 (7%) 16 (4%) 52 (7%)

Residence North (region of Arica y Parinacota) 110 (48%) 201 (100%) 0 311 (39%)

South (region of The Araucanía) 121 (52%) 0 368 (100%) 489 (61%)

Education Primary school incomplete 56 (24%) 127 (63%) 250 (68%) 433 (54%)

Primary school 120 (52%) 49 (24%) 76 (21%) 245 (31%)

High school or vocational education 48 (21%) 21 (10%) 39 (10%) 108 (13%)

Higher education 7 (3%) 4 (3%) 3 (1%) 14 (2%)
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The GDS-15 is a 15-item scale using yes/no response
options: 10 items indicate the presence of depression
when answered positively and the rest (items 1, 5, 7, 11,
and 13) imply depression when answered negatively. A
cutoff has been proposed, with a score of ≥ 5 suggesting
depression, and the following ranges indicating severity:
5–9 points for mild and 10–15 for moderate-to-severe
depression.
The WHOQOL-OLD is a questionnaire used to assess

quality of life specifically among older adults. It com-
prises a Likert scale consisting of 24 items with scores
ranging from 1 to 5. The total score for the scale hence
ranges from 24 to 120 points. This questionnaire has
been validated among the Chilean population (Urzúa &
Navarrete, 2013).
The abbreviated 6-item version of the De Jong-

Gierveld Loneliness Scale (DJGLS-6) was used. The
items are scored on a scale from 0 to 2, although they
are subsequently recoded as dichotomous (0 or 1). The
final score ranges from 0 (no loneliness) to 6 (extreme
loneliness). This scale has not been validated among the
Chilean population. However, it has been found to have
appropriate psychometric properties among Peruvian
adolescents and adults (Ventura-León & Caycho, 2017)
and older Spanish adults (Ayala et al., 2012).
The BRCS is composed of 4 items with five Likert-

scale response categories. Total scores range between 4
and 20. A total score equal to or lower than 13 indicates
low resilience, while scores equal to or higher than 17
result in a classification of high resilience. The BRCS has
not been validated among Chilean older people.
However, the available evidence has reported the BRCS
to be valid and reliable for Latin American older people
(Caycho-Rodríguez et al., 2018).
The PWI is an 8-item scale relating to satisfaction and

covering various aspects of quality of life. The overall
value for the scale is obtained by adding together the
items and then transforming the result into a score from
0 to 100. This scale has been validated for the Chilean
population, including among indigenous older people
(Gallardo-Peralta, Molina, & Schettini, 2019).
The PSSQ is a scale made up of 9 items evaluating the

functional dimensions of support (emotional, advice, and
assistance) and reciprocity of support with respect to
each source. It also offers a total score for functional
support and reciprocity of support, as well as the num-
ber of components of the network, and separate scores
for the different sources of social support. The present
study takes into account social support from spouse/
partner, children, relatives (grandchildren, siblings,
nephews, in-laws, etc.), and friends. This instrument is
extensively used for the Spanish-speaking population,
having been validated in various contexts (residential,
general, hospital) (Herrero & Gracia, 2005). It has also

been successfully used with older Chilean people, al-
though it has not been validated among this population
(Gallardo-Peralta et al., 2015).

Data analysis
Descriptive statistics (frequency, mean, standard devi-
ation, and range) were calculated for socio-demographic
data and rating scale scores. All calculations were made
using the sample as classified in the three ethnic groups:
non-indigenous, Aymara, and Mapuche. The main vari-
able, GDS-15 total score, did not fit normal distribution,
and non-parametric statistics were therefore applied.
Statistical differences between groups were ascertained
with chi-square (with residual analysis and Bonferroni
correction), Mann-Whitney, or Kruskal-Wallis tests,
with post hoc analysis (Dunn test with Bonferroni cor-
rection) for the latter. The data were 100% fully comput-
able, with no missing data.
The following psychometric properties of the GDS-15

were analyzed according to classical test theory: data
quality and acceptability, internal consistency, and con-
struct validity. The percentage of missing data for GDS-
15 items and median, standard deviation, and minimum
and maximum values of the total GDS-15 score were
calculated for data quality and acceptability (McHorney
& Tarlov, 1995). Internal consistency was explored by
computing the corrected item-total correlation (criterion
.20–.40), Kuder-Richardson Formula 20 (KR-20) coeffi-
cient (standard criterion > .70) used for dichotomous
items, and item homogeneity (criterion > .30) (Aaronson
et al., 2002). Convergent validity, a type of construct
validity, was calculated using the Spearman’s rank cor-
relation coefficients of GDS-15 total score with the other
rating scales. Following the existing literature, a moder-
ate correlation was hypothesized between GDS-15 and
quality of life scales (rS = .30–.50) (Juniper, Guyatt, &
Jaeschke, 1996). Discriminant validity, another type of
construct validity, was also explored by calculating the
differences in GDS-15 scores in the sample grouped by
variables of interest: sex, age group (60 to 69, 70 to 79,
and 80 years and above), and ethnic group.
RA was performed to iteratively check for the follow-

ing measurement attributes: fit to Rasch model, unidi-
mensionality, reliability using the Personal Separation
Index (PSI), and local item independence. The difference
between the observed responses and the ones expected
by the Rasch model was tested by an interaction chi-
square test, with Bonferroni adjustment for the number
of items. This chi-square reflects the invariance across
the trait, and a non-significant difference is expected.
Additionally, residual statistics should be within the ±
2.5 range.
RA also permits the checking of differential item func-

tioning (DIF) by established groups such as sex, age, and
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ethnic group and comparing them through an analysis
of variance. A random sample of 300 was used to
minimize unnecessary modifications to the model
(Linacre, 1994). RA with large sample sizes can highlight
as statistically significant small deviations from the
model at item level that otherwise would be well-fitting
items. A detailed description of RA is available elsewhere
(Martinez-Martin & Forjaz, 2012; Pallant & Tennant,
2007; Tennant & Conaghan, 2007).
All descriptive and classical psychometric analyses

were performed using IBM SPSS Statistics 22, and
RUMM2030 (Andrich, Sheridan, & Luo, 2010) was used
for RA.

Results
The descriptive statistics of the applied rating scales are
displayed in Table 2. The GDS-15 total score was higher
for non-indigenous participants: 4.72 as opposed to 2.69
and 3.81 for Aymara and Mapuche, respectively (p <
.001). These differences remained statistically significant
after controlling by age (p < .001). Quality of life and
wellbeing rating scale scores were lower for the non-
indigenous group (WHOQOL-OLD total 70.07; PWI
62.52) than for Aymara (76.69 and 78.52, respectively)
and Mapuche (74.27 and 72.14, respectively) (p < .001).
Applying the GDS-15 cutoff points, 38.9% of the non-

indigenous sample had suspected depression, a signifi-
cantly higher rate than among the Aymara and Mapuche

groups (20.9% and 33.1%, respectively; see Table 3).
There were also differences in the most frequently re-
ported depressive symptoms by ethnic group. For the
non-indigenous group, the most frequently reported
items were not feeling full of energy (reported by 56.7%
of participants) and dropping numerous activities and
interests (55.0%). For the Aymara group, the most fre-
quent items were getting bored (35.3%) and being afraid
that something bad was going to happen (33.8%). Drop-
ping numerous activities and interests (49.2%) and pre-
ferring to stay at home (47.8%) were the items most
frequently reported by Mapuche participants.
The corrected item-total correlation coefficients are

displayed in Table 4, with only item 15 in the Aymara
group scoring below the threshold (.19). In general, these
coefficients were higher for the non-indigenous group
(range .21–.75) than for Aymara (.19–.59) or Mapuche
(.29–.64). KR-20 was also consistently higher for the
non-indigenous group (.90) than for Aymara and
Mapuche (.79 and .85, respectively); this was also the
case for the homogeneity index (.38, .24, and .29 for the
non-indigenous, Aymara, and Mapuche groups,
respectively).
The GDS-15 correlated − .57 with PWI and − .56 with

the BRCS for the non-indigenous population, with lower
coefficients for Aymara (− .24 and − .24, respectively)
and Mapuche (− .48 and − .40, respectively) (Table 5).
GDS-15 correlation coefficients with the other rating

Table 2 Descriptive statistics of applied rating scales

Non-indigenous Aymara Mapuche p*

Mean (SD) Mean (SD) Mean (SD)

GDS total score 4.72 (4.31)a 2.69 (2.82)a,b 3.81 (3.56)b < 0.001

WHOQOL-OLD

Sensory 10.10 (2.92)a 10.23 (3.22)b 11.17 (2.77)a,b < 0.001

Autonomy 13.36 (3.03)a,b 14.69 (2.60)a 14.04 (3.09)b < 0.001

Activities 12.19 (3.10) 14.39 (2.57) 13.69 (3.08) < 0.001

Participation 11.91 (2.96) 14.24 (2.76) 13.60 (3.44) < 0.001

Death 11.15 (5.04)a,b 9.39 (4.50)a 8.68 (3.82)b < 0.001

Intimacy 11.36 (4.20)a,b 13.74 (3.51)a 13.09 (5.13)b < 0.001

Total 70.07 (11.16)a,b 76.69 (9.68)a 74.27 (11.36)b < 0.001

DJGLS-6 total 6.22 (3.11)a,b 4.58 (2.02)a 5.25 (2.49)b < 0.001

BRCS total 14.12 (2.98) 14.54 (2.95)a 15.02 (3.22)a < 0.001

PWI total 62.52 (14.65) 78.52 (15.09) 72.14 (17.09) < 0.001

PSSQ

Spouse/partner 3.10 (3.58) 2.94 (3.48) 3.20 (3.52) 0.503

Children 3.19 (3.38)a,b 5.27 (2.85)a 4.50 (3.25)b < 0.001

Relatives 1.82 (3.01)a 2.27 (2.77)a,b 3.06 (3.40)b < 0.001

Friends 2.51 (3.30)a,b 0.85 (2.08)a 1.24 (2.53)b < 0.001

DJGLS-6 de Jong-Gierveld Loneliness Scale, 6 item; BRCS Brief Resilience Coping Scale; PWI Personal Wellbeing Index; PSSQ Perceived Social Support Questionnaire
*Kruskal-Wallis test for the three groups, with Dunn-Bonferroni correction. Superscript letters indicate significantly different values

Gallardo-Peralta et al. Psicologia: Reflexão e Crítica            (2020) 33:7 Page 5 of 9



scales were lower than .50 for all three ethnic groups.
The GDS-15 did not show statistically significant differ-
ences by sex in the three groups. By age, the non-
indigenous and Mapuche samples had higher GDS-15
scores in the oldest age group (80 years and above) (p <
.05) than in the youngest age group.
Fit to the Rasch model was obtained after deleting

items 7 (feel happy) and 10 (feel memory problems),
which showed significant misfit. Residual fit was − 4.078
and 3.306 for items 7 and 10, respectively, both with a
significant chi-square interaction (p = .000002 and p =
.000439). The PSI was .68, there was local item inde-
pendence, the scale was unidimensional, and there was
absence of DIF for all items except for item 4 (often get
bored). For the same depression level, non-indigenous
people tended to answer item 4 at a higher level, and
Mapuche at a lower level than Aymara. There was no
DIF by sex or age.

Discussion
The aim of the present study was to analyze the psycho-
metric properties of the GDS-15 for a multi-ethnic sam-
ple of older Chilean adults, specifically among two
indigenous communities (Aymara and Mapuche) and
among participants not identifying as indigenous. The
results of this study indicate that the psychometric prop-
erties of the GDS-15 are acceptable for the groups

Table 3 Frequency of people with problems in each GDS item and diagnosis of depression

Percentage of people with problems in each item Non-indigenous Aymara Mapuche

N % N % N % p

1. Satisfied with your life? (No) 36 15.6a 10 5.0b 27 7.3b < 0.001

2. Dropped many of your activities and interests? (Yes) 127 55.0a 54 26.9b 181 49.2a < 0.001

3. Feel that your life is empty? (Yes) 47 20.3a 14 7.0b 49 13.3a,b < 0.001

4. Get bored? (Yes) 96 41.6a 71 35.3a 75 20.4b < 0.001

5. In good spirits most of the time? (No) 64 27.7a 25 12.4b 89 24.2a < 0.001

6. Afraid that something bad is going to happen? (Yes) 96 41.6a 68 33.8a,b 96 26.1b < 0.001

7. Feel happy most of the time? (No) 70 30.3a 28 13.9b 70 19.0b < 0.001

8. Feel helpless? (Yes) 58 25.1a 27 13.4b 80 21.7a 0.009

9. Prefer to stay at home? (Yes) 123 53.2a 67 33.3b 176 47.8a < 0.001

10. More problems with memory than most? (Yes) 36 15.6a 33 16.4a 110 29.9b < 0.001

11. It is wonderful to be alive now? (No) 38 16.5a 11 5.5b 52 14.1a 0.001

12. Pretty worthless the way you are now? (Yes) 55 23.8a 18 9.0b 62 16.8a < 0.001

13. Full of energy? (No) 131 56.7a 56 27.9b 145 39.4c < 0.001

14. Feel that your situation is hopeless? (Yes) 60 26.0a 21 10.4b 82 22.3a < 0.001

15. Most people are better off than you are? (Yes) 53 22.9a,b 37 18.4b 109 29.6a 0.009

Diagnosis of depressive symptoms < 0.001

Normal (0–4 points) 141 61.0a 159 79.1b 246 66.8a

Mild depression (5–9 points) 50 21.6a 36 17.4a 94 25.5a

Moderate-to-severe depression (10–15 points) 40 17.3a 6 3.0b 28 7.6b

Chi-squared test with Bonferroni correction. Superscript letters indicate significantly different values

Table 4 Internal consistency of GDS

Item-total corrected
correlation GDS items

Non-indigenous Aymara Mapuche

1 R 0.521 0.280 0.589

2 0.521 0.258 0.425

3 0.677 0.498 0.494

4 0.614 0.416 0.528

5 R 0.669 0.595 0.585

6 0.444 0.351 0.410

7 R 0.740 0.554 0.636

8 0.734 0.589 0.556

9 0.498 0.327 0.292

10 0.206 0.273 0.374

11 R 0.670 0.403 0.537

12 0.749 0.575 0.509

13 R 0.531 0.569 0.424

14 0.642 0.482 0.518

15 0.565 0.186 0.509

KR-20 coefficient 0.901 0.796 0.848

Item homogeneity 0.38 0.24 0.29

R recoded (0➔1; 1➔0)
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analyzed. However, the GDS-15 shows higher internal
consistency among the non-indigenous Chilean popula-
tion. This result indicates the importance of creating
geriatric assessment scales that are culturally adapted for
ethnical and indigenous minorities (Almeida et al.,
2014). The GDS-15 can be culturally adapted to the in-
digenous communities subject to study. For example,
the expressions correlating to “dropped,” “helpless,” and
“hopeless” could be replaced by their respective indigen-
ous terms.
Notwithstanding this, the greatest difficulty to be taken

into account is the fact that the concept of wellbeing
and general health in the indigenous communities ana-
lyzed—suma qamaña and küme mongen—is the result
of a balancing process involving individual/spiritual, so-
cial, and community aspects (Guerrero, 1995). The
GDS-15 is a scale for the assessment of depressive symp-
toms that is focused on individual processes, but it does
not take into account the importance of community in
the subjective aspects of depression. To overcome this,
clinicians should have knowledge of their patients’ socio-
cultural context and implement comprehensive psycho-
geriatric interviews (Hunter, 2014).
The results of this study also suggest differences in the

prevalence of depressive symptoms depending on ethnic
group. Unexpectedly, 85.6% of the Aymara group did
not present depressive symptoms, despite previous stud-
ies identifying a higher incidence of this neuropsychiatric
disorder among this indigenous group (Gallardo-Peralta
et al., 2015). Being resident in native communities and
natural environments may act as a protective factor in
this regard. However, the same results were not

observed for the Mapuche community, with 16.8% being
classified in the moderate depression category. This indi-
genous Chilean community has encountered and con-
tinues to experience major problems with the State of
Chile and is in a situation of greater social exclusion
(Pacheco, 2012). Finally, 17.3% of the non-indigenous
group presented severe depression, data that invite con-
sideration of the factors that may negatively affect health
among older non-indigenous adults living in areas that
historically belonged to the indigenous population of
Chile.
Despite ethnic groups presenting significant differ-

ences in the level of depression measured by the GDS-
15, RA showed absence of DIF for virtually all items.
These results are not contradictory. Rather, they indicate
that GDS-15 items are not biased by ethnicity, with the
exception of item 4 (feel happy). To account for DIF of
item 4 by ethnicity, specific scores may be developed for
each group.
Congruently with previous Rasch studies, our results

also support the scale’s unidimensionality, local item in-
dependence, and fit to the Rasch model after deleting
items 7 and 10. A Rasch analysis performed in another
South American country, Brazil, also revealed misfit of
these two same items (Chachamovich, Fleck, & Power,
2010). Likewise, item 10 showed misfit for a US sample
of older adults (Chiang et al., 2009). Results for these
two items should be interpreted cautiously.
With respect to convergent validity, the strongest asso-

ciation is with WHOQOL-OLD and there are lower cor-
relations with the Loneliness Scale and PSSQ. Again,
these results show the need to culturally adapt

Table 5 Convergent validity of the GDS-15 total score

GDS-15 total, non-indigenous GDS-15 total, Aymara GDS-15 total, Mapuche

WHOQOL-OLD sensory 0.23** 0.12 0.15**

WHOQOL-OLD autonomy − 0.47** − 0.25** − 0.39**

WHOQOL-OLD activities − 0.54** − 0.29** − 0.34**

WHOQOL-OLD participation − 0.59** − 0.40** − 0.46**

WHOQOL-OLD death 0.55** 0.27** 0.03

WHOQOL-OLD intimacy − 0.48** − 0.27** − 0.21**

WHOQOL-OLD total − 0.28** − 0.19** − 0.37**

DJGLS-6 total 0.36** 0.29** 0.28**

BRCS total − 0.56** − 0.29** − 0.40**

PWI total − 0.57** − 0.24** − 0.48**

PSSQ spouse/partner − 0.14* − 0.04 − 0.03

PSSQ children − 0.18** − 0.02 − 0.02

PSSQ relatives − 0.01 − 0.00 0.06

PSSQ friends 0.16* 0.02 − 0.12*

Spearman’s rank correlation coefficients
DJGLS-6 de Jong-Gierveld Loneliness Scale, 6 item; BRCS Brief Resilience Coping Scale; PWI Personal Wellbeing Index; PSSQ Perceived Social Support Questionnaire
*p < .05; **p < .01
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instruments that have been standardized for the general
non-indigenous population.
There were no missing data in this study for the vari-

ous GDS-15 items assessed, which is due to the quality
control process in the face-to-face interviews carried out
by social and health science professionals who were
qualified in conducting interviews among indigenous
groups with low levels of education prior to carrying out
the fieldwork.
This study was subject to certain limitations. First, the

study design is cross-sectional. This invites a cautious
interpretation of the potential existence of causal rela-
tionships. Second, although the sample was representa-
tive for the regions in the north (Arica and Parinacota)
and south (Araucanía) of Chile, it is not a national sam-
ple. The results cannot therefore be generalized for all
Chilean older people and should be understood and ap-
plied in the specific geographical context in which they
were collected. The final limitation is not having refer-
ence points to compare the potential diagnosis of de-
pression in indigenous communities.
Despite these limitations, the use of both CTT and RA

methodologies offers added value to this study by pro-
viding robust psychometric results. This study hence
represents one of the first validations of the GDS-15
among Latin American indigenous communities living
in native territories.

Conclusion
In conclusion, the GDS-15 is generally an acceptable, re-
liable, and valid instrument to assess depression among
Chilean older people, including ethnic minorities. With
small modifications, it shows good measurement proper-
ties according to the Rasch model, including the absence
of bias by ethnic group.
A comparison of validation results for the indigenous

and non-indigenous samples suggests a need for geriat-
ric rating scales that take into account the specific char-
acteristics of indigenous older adults. Using this kind of
instrument would enable researchers and clinicians to
detect depressive symptoms and other signs of mental
illness, in order to prevent such illnesses and implement
appropriate interventions to address the needs of indi-
genous geriatric populations.
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