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Abstract
Background: Around the world, the Center for Epidemiologic Studies Depression Scale (CES-D)
is the most popular instrument to identify depressive disorders in the community. However,
this scale has not been validated in Colombia. Objective: To validate the CES-D in the general population of Bucaramanga, Colombia. Method: A random sample of adults (N=266) was
evaluated. After the participants completed the CES-D, a psychiatrist interviewed them to
detect a current major depressive episode (MDE) using the Structured Clinical Interview for a
DSM-IV diagnosis. Results: The psychiatric clinical interview identified 44 (16.5%) people with
MDE. The ROC suggested 20 as the best cut-off point. With this cut-off point, 102 (38.3%)
people reported clinically meaningful depressive symptoms, with an observed concordance
of 0.77 (95%CI 0.71-0.82); sensitivity for a MDE, 0.96 (95%CI 0.83-0.99); specificity, 0.73
(95%CI 0.67-0.79); positive predictive value, 0.41 (95%CI 0.32-0.51); negative predictive
value, 0.99 (95%CI 0.95-1.0); positive likelihood ratio, 3.53; negative likelihood ratio, 0.06;
and Cohen’s kappa test, 0.45 (95%CI 0.35-0.55). The Cronbach’s alpha was 0.87, and four
factors explained 50.3% of the variance. Conclusions: The CES-D with a cut-off point of 20
may be a useful tool for MDE screening in Colombian adults.
Key words: Scales, CES-D, validation studies, population surveillance, major depressive
disorder, psychometrics, Colombia.
Título: Propiedades psicométricas de la escala CES-D en la población adulta
colombiana
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Resumen
Antecedentes: La escala del Centro para
Estudios Epidemiológicos de la Depresión
(CES-D) es el instrumento más conocido
para identificar trastornos depresivos en
población general. Sin embargo, no ha sido
validada en población colombiana. Objetivo:
Validar la CES-D en adultos de Bucaramanga, Colombia. Método: 266 adultos (muestra
aleatoria) completaron la CES-D. Luego,
los participantes fueron entrevistados por
un psiquiatra para identificar un episodio
depresivo mayor mediante la aplicación de
la entrevista estructurada para diagnósticos del eje I (SCID-I). Resultados: Con la
entrevista clínica se identificaron 44 personas (16.5%) con episodio depresivo mayor
(EDM). La curva ROC sugirió que 20 es el
mejor punto de corte. Con este punto de
corte, 102 participantes (38.3%) informaron
síntomas depresivos con importancia clínica;
la concordancia observada fue 0.77 (IC95%
0.71-0.82); la sensibilidad para un EDM,
0.96 (IC95% 0.83-0.99); la especificidad,
0.73 (IC95% 0.67-0.79); el valor predictivo
positivo, 0.41 (IC95% 0.32-0.51); el valor
predictivo negativo, 0.99 (IC95% 0.95-1.0);
la razón de verosimilitud positiva, 3.53; la
razón de verosimilitud negativa, 0.06; y la
kappa de Cohen, 0.45 (IC95% 0.35-0.55). Se
observó un coeficiente de alfa de Cronbach
de 0.86 y cuatro factores que explicaban el
50.3% de la varianza. Conclusiones: La CESD con un punto de corte de 20 puede ser un
instrumento útil para identificar EDM en
adultos de Bucaramanga.
Palabras clave: escalas, CES-D, estudios
de validación, población general, episodio
depresivo mayor, psicometría, Colombia.

Background
The Center for Epidemiologic
Studies Depression Scale (CES-D)
is a self-report depression rating

tool designed to identify depressive
disorders among community dwelling people (1). After its publication,
the CES-D has shown to have a
good sensitivity and specificity for
identifying depressive disorders in
community samples (2). However,
the CES-D has also been used and
validated in other populations, especially primary care and general
inpatients (3-5). The validation of
a scale, particularly in the general
population, is a complex and expensive task. This may explain the
delayed validation of the CES-D in
the Colombian population (6).
Depressive disorders are very
common among Colombian people
(7). Recent studies show inconsistent prevalences of major depressive
episodes (MDE) during the last-month among Colombian community
people. One investigation reported
a last-month MDE prevalence of 2%
using the Composite International
Diagnostic Interview (CIDI), which
is a structured interview applied by
lay interviewers (8). Another survey
found a prevalence of 9% applying
the Structured Clinical Interview for
DSM-IV axis I diagnosis (SCID-I).
This is a semi-structured questionnaire applied by psychiatrists (9). It
is apparent that MDE prevalences
change across the different instruments used. The discrepancy
between lay and psychiatrist interviews, like the CIDI and SCID-I is
well-known (10). The prevalence established by psychiatric interview is
more accurate. The CIDI has a high
reliability, although it also exhibits a
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modest sensitivity that compromises
diagnosis validity (11).
Additionally, similar to observations made in other countries, MDE
prevalences vary across Colombian
regions. In Bucaramanga, a northeastern city at Colombia, the prevalence reaches 15% of the population,
the highest in Colombia (9). However,
any explanation is unknown at this
point. MDE and other depressive disorders decrease the quality of life of
people and have a significant impact
on country economies causing many
daily labor loss (12,13).
The CES-D has never been validated formally as an MDE screening
scale among the Colombian community people and used in any Colombian study. The CES-D has exhibited
a good content, criterion and discriminant validity (3). However, the
four-factor structure proposed by
Radloff (1) has not been replicated
in several populations (14-16).
The validation of a scale is
required for any population with
special or particular sociocultural characteristics or background
(17); for instance, it was found that
the CES-D may measure different
constructs across ethnic and cultural groups (14). Moreover, the
cut-off point must be adjusted for
any population. The prevalence of
a mental disorders in a population
affects the scale performance (18).
The cut-off point should be a higher
point among populations with a
low prevalence, like usually among
people are dwelling in community,
and a lower one in populations
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with a high prevalence, like clinical
settings (19).
Validating the CES-D in the
Colombian general population
has various advantages: it may
be a cheap, easy and quick way
to recognize people with clinically
meaningful depressive symptoms
(20); it might facilitate the comparison of similar surveys in different
countries; it might increase the
possibility of people speaking about
depressive symptoms in primary
care settings (the number of times
that people ask for professional
help for these symptoms when they
are surveyed in general community); and it may assist physicians
in detecting depressive disorders
among outpatients (21). The objective of this research was to validate
the CES-D among people living in
the urban area of Bucaramanga,
Colombia.
Method
Research design
This article describes a validation study of a diagnostic test in the
general population from Bucaramanga, Colombia, during 2004.
Ethical considerations
Review Board from the School
of Medicine of the Universidad Autónoma de Bucaramanga, Colombia,
approved this project. After knowing
the objectives and minimum risks
for participating, all participants
signed a written informed consent.
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Participants
A random sample of adults from
the general population was selected
and asked to participate in this research. In Bucaramanga, the prevalence of a current major depressive
may reach 15%. The sample selection
was multistage. First, blocks were
randomly chosen from all blocks in
Bucaramanga, then a house was
randomly chosen from within blocks,
and finally one person was randomly
chosen per home. Selections were
done using a random number list
for each stage. The random number
list was taken from Epi-info (22). We
included 18-65 year-old people. Illiterate people were excluded.
Two hundred ninety-nine persons were contacted to take part of
this research. Thirty-three people
refused to participate (11%). Thus,
we interviewed a total of two hundred sixty-six persons. The sample’s
mean age and formal education were
37.48 (SD = 12.92; Min = 18, Max
= 65) and 9.85 (SD = 4.71; Min = 0,
Max = 25) years. The gender composition of this sample was 57% females and 43% males. Fifty-two percent
were employees, 24% housewives,
12% students, 7% unemployed and
5% retired. Fifty-six percent were
married and 44% single, widow or
widower. The socioeconomic status
was low 34%, middle 51% and high
15%, according to the residential
neighborhood (Official information).
Procedure
Initially, participants reported
depressive symptoms using the

CES-D scale. The CES-D is a 20item Likert-type scale that explores
symptoms frequency during the last
week. Each answer is scored from
zero to three points, and the total
score ranges from 0 to 60. Usually, 16 is taken as a cut-off point
for clinically important depressive
symptoms (1). The process of traduction and re-traduction was done
for the English original version of the
CES-D. A psychiatrist performed a
clinical interview using the module
for a current major depressive episode from the Spanish Structured
Clinical Interview for DSM-IV Axis I
disorders, Clinical Version (23).
One assistant gave instructions
to participants for completing properly the CES-D, and a psychiatrist
made the clinical interview blinded
to the CES-D results; this interview
was taken as the gold standard.
People who met criteria for a major
depressive disorder or other depressive disorder according to the
clinical interview were counseled
and remitted to their own medical
or psychological services.
Statistical analysis
Sensitivity, specificity, predictive values and likelihood ratios
were also computed. In addition,
Cohen’s kappa was computed to
examine concordance (24). Ninetyfive percent confidence intervals
(95%CI) were computed. In order to
identify convenient cut-off points, a
Receiver Operating Characteristic
(ROC) curve analysis was performed
(25). Cronbach’s alpha coefficient
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was used to establish internal
consistency of the CES-D (26). A
maximum likelihood confirmatory
factor analysis was performed to
find out the CES-D dimensionality
(27, 28). The number of factors was
determined using a combination of
criteria: a minimum eigenvalue of
1.0, item loading higher 0.35, and
at least three items per factors.
The solution was then subjected
to a promax rotation with Kaiser
normalization, in order to identify
the correlated factors that building
the construct of a major depressive
episode. STATA 9.0 was used for all
statistical tests (29).

Results
The CED-S scores ranged from
zero to fifty-two points, with a mean
of 17.16 (SD = 9.88) and median of
16 (interquartile range 9-24). The
psychiatric structured interview
identified 44 (16.5%) people with a
current major depressive episode
(MDE).
Cronbach´s internal consistency was 0.87. Four factors were
identified, the first (depressed mood)
showed an eigenvalue of 6.239 that
explained 31.2% of the variance; the
second (principally positive mood)
exhibited an eigenvalue of 1.497 that

Table 1. Structure matrix with promax rotation of the CES-D
in adults from the Colombian general population

Item
Bothered
Appetite
Blues
Good
Mind
Depression
Effort
Hopeful
Failure
Fearful
Sleep
Happy
Talk
Lonely
Unfriendly
Enjoyed
Crying
Sad
Disliked
Going

Component
Factor 1
.427
.328
.480
.229
.374
.574
.229
.186
.540
.697
.388
.512
.103
.690
.255
.556
.642
.807
.577
.547

Factor 2
.529
.496
.617
.241
.580
.735
.325
.161
.449
.590
.416
.532
.251
.611
.208
.476
.673
.777
.343
.434

* Items that loaded 0.35 or higher are in bold.
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Factor 3
.253
.323
.349
.009
.259
.293
.154
-.009
.121
.316
.681
.263
.476
.247
.377
.156
.094
.240
.248
.109

Factor 4
.247
.222
.340
.466
.474
.427
-.005
.489
.409
.308
.140
.450
.074
.363
.071
.457
.400
.326
.197
.332
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accounted for 7.5% of the variance;
the third (especially interpersonal
problems) presented an eigenvalue
of 1.183 that explained 5.9% of the
variance; and the fourth (principally
somatic) exhibited a eigenvalue of
1.149 that account for 5.7% of the
variance. The factor matrix appears
in Table 1. The area under the ROC
curve was 0.90 (95%CI 0.86-0.94,
see Figure 1).
Using the usual cut-off point of
16, a group of 137 (51.5%) people
reported clinically important depressive symptoms; the observed
concordance was 0.64 (95%CI 0.580.70); sensitivity for a MDE, 0.98
(95%CI 0.87-1.0); specificity, 0.58

(95%CI 0.51-0.64); positive predictive value, 0.31 (95%CI 0.24-0.40);
negative predictive value, 0.99
(95%CI 0.96-1.0); positive likelihood
ratio, 2.31; negative likelihood ratio,
0.04; and Cohen’ kappa test, 0.30
(95%CI 0.21-0.39).
The ROC suggested 20 as the
best cut-off point. With this cut-off
point, 102 (38.3%) people reported
clinically meaningful depressive
symptoms, with an observed concordance of 0.77 (95%CI 0.71-0.82);
sensitivity for a MDE, 0.96 (95%CI
0.83-0.99); specificity, 0.73 (95%
CI 0.67-0.79); positive predictive
value, 0.41 (95%CI 0.32-0.51); negative predictive value, 0.99 (95%CI

Figure 1. ROC curve for the CES-D in adults from the Colombian general population
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0.95-1.0); positive likelihood ratio,
3.532; negative likelihood ratio,
0.06; and Cohen’s kappa test, 0.45
(95%CI 0.35-0.55).
In the other hand, the cutoff point of 30 classified the most
correctly people with or without
a MDE; at this point, 35 (13.2%)
persons reported clinically important depressive symptoms, with a
observed concordance 0.88 (CI95%
0.84-0.92), sensitivity 0.55 (CI95%
0.39-0.69); specificity, 0.95 (95%CI
0.91-0.97); positive predictive value,
0.69 (95%CI 0.51-0.83); negative
predictive value, 0.91 (95%CI 0.870.95); positive likelihood ratio, 11.0;
negative likelihood ratio, 0.48; and
Cohen’s kappa test, 0.54 (95%CI
0.42-0.66).
Discussion
This study found that the CESD scale is a useful tool to identify
current major depressive episodes
in Colombian adults from the general population. This scale showed
high sensitivity, good specificity,
excellent discrimination, and acceptable concordance with the Structured Psychiatric Clinical Interview.
Moreover, the CES-D exhibited an
acceptable internal consistency and
a four-factor structure that explained 50% of the variance.
Consistently with prior validation studies among community-dwelling people, the CES-D scale may
detect clinically important depressive symptoms with high accuracy.
In the general population, older
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studies concluded that the CES-D
is a successful indicator of depressive episodes (2, 30). However, in
contrast with community samples,
CES-D scores predicted accurately
major depressive episodes and other
mental disorders such as anxiety
and substance abuse disorders in a
sample of primary medical care patients (31). Breslau reported similar
findings; the CES-D did not measure exclusively depressive symptoms
because the CES-D detected equally
major depression and generalized
anxiety (32). Likewise, the cut-off
point should be adjusted for screening a particular population (19). It
was observed that in the Colombian
people the best cut-off point was 20.
This point is near the ideal properties for a screening scale: sensitivity
of 0.95 and specificity of 0.80. These
tools always presented “false positives” o “false negatives”. Although,
the CES-D exhibited an area under
ROC curve that it is considered
excellent discrimination between
subject who experience MDE versus
those who do not (33); it is necessary to keep in mind that screening
scales are only a rough measure of
clinical depressive disorders; so, a
further psychiatric clinical evaluation is required in order to know the
accurate diagnosis (9, 34).
The chance adjusted agreement
or concordance between the CES-D
and the psychiatric clinical structured interview (kappa) was relatively
modest. It is important to consider
that the prevalence of a condition
affected strongly the kappa. The
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concordance is poor when the prevalence is low (35). Although, for
screening scales the most wanted
property is to have a high sensitivity. The prevalence of any condition
does not affect the sensitivity of a
scale (36).
The Cronbach’s alpha coefficient (internal consistency) of the
CES-D scale indicates that its items
present a high degree of interrelatedness and points out a strong
common factor (28, 37). The four
extracted factors that explained
the half of the variance. This factor
solution does not corroborate the
unidimensionality or homogeneity
of the CES-D among Colombian
adults from the general population
(27). However, the four high-correlated factors could represent the
current global construct of a major
depressive episode. Comparison is
difficult, investigators commonly
use different criteria for determining
the number of factor. If Gorsuch’s
recommendations are considered
this four-factor solution can be
rejected (38). The eigenvalue of 1.0
overestimates the number of factors when items of a scale have low
correlations (39), then salient factors must be just left out. A salient
factor loads greater than 1.40 (40).
So, possibly the two-factor solution
could be better, if it is kept in mind
that the first principal factor accounted for 31% of the variance and
the second factors just explained
7% of the variance. But, this perspective has a big problem. Streiner
suggests that the extracted factors

should be responsible at least of
50% of the variance (27).
As it is expected, factor solution
of the CES-D changes according to
population. Schroevers, Sanderman, van Sonderen, and Ranchor
identified two factors (depressed
and positive affect) in cancer patients and healthy controls (4).
Guarnaccia, Angel, and Worebey
found different factor structures for
the CES-D in Mexican-American,
Cuban-American and Puerto Rican
samples (41). Besides, Nguyen, Kitner-Triolo, Evans, and Zonderman
did support a four-factor structure
for the CES-D in a representative
sample of African Americans and
Caucasians (42). It is well accepted
that social, economic, and cultural
backgrounds affect the answer pattern of a scale (17). For instance,
Brown, Schulberg, and Madonia
(43) and Iwata, Turner, & Lloyd
observed that depressed African
Americans, compared with Caucasians, reported more frequently somatic symptoms than affective and
cognitive symptoms (44). Similarly,
depressed Latino Americans are
more likely than North Americans
to complain of somatic symptoms
(45).
In different populations or settings, using a self-reporting depressive symptom scale is an excellent
option for identifying possible cases
of MDE (46). General and primary
care practitioners have some difficulty to diagnose depressed patients
(47). Data suggests that depression
screening improves the possibility
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of seeking treatment, that is to say,
depressed people living in community who complete a self-report
scale ask for the professional help
more frequently (48). Also, it is very
important to provide education for
enhancing diagnostic and treatment
skills of physicians in primary care
and other contexts (49, 50).
In conclusion, the CES-D with
a cut-off point of 20 can be used for
screening a current major depressive disorder in adults from the general population of Bucaramanga,
Colombia. Investigations are needed
to replicate this CES-D validity in
different care settings and other
Colombian cities.
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