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Abstract
Objective. To determine the psychometric qualities of the 
CES-DR and GDS scales in the elderly and compare them to 
clinical psychiatric diagnoses. Material and Methods. The 
first phase consisted of home interviews for determining the 
psychometric qualities of the GDS and CES-DR scales. In the 
second phase, psychiatrists conducted diagnostic interviews. 
The sample consisted of 534 participants older than 60 years 
of age insured by the Mexican Institute of Social Security. 
Results. First phase: Cronbach’s alpha for the GDS was 0.87 
and 0.86 for CES-DR. The GDS factorial analysis found eight 
factors that could explain 53.5% of the total variance and nine 
factors that explained 57.9% in the CES-DR. Second phase: 
Compared to the psychiatric diagnoses, CES-DR reported a 
sensitivity of 82% and a specificity of 49.2%; GDS reported 
53.8% sensitivity and 78.9% specificity. Conclusions. CES-DR 
and GDS scales have high reliability and adequate validity but 
the CES-DR reports higher sensitivity.

Key words: depression; elderly; Mexico

Usefulness of two instruments in assessing
depression among elderly Mexicans

in population studies and for primary care
Sergio Sánchez-García, CD, M en C,(1) Teresa Juárez-Cedillo, QFB, M en C,(1) José Juan García-González, MD, M en C,(1)

Claudia Espinel-Bermúdez, OD, M en C,(1) Joseph J Gallo, MD, MPH,(2) Fernando A Wagner, MPH, ScD,(3)

Felipe Vázquez-Estupiñán, MD, M en C,(4) Carmen García-Peña, MD, M en C, PhD.(1)

Sánchez-García S, Juárez-Cedillo T, García-González JJ,
Espinel-Bermúdez C, Gallo JJ, Wagner FA,
Vázquez-Estupiñán F, García-Peña C.
Utilidad de dos instrumentos para valorar
depresión entre adultos mayores de México en estudios
poblacionales y para la atención en el primer nivel de salud.
Salud Publica Mex 2008;50:447-456.

Resumen
Objetivo. Determinar las propiedades psicométricas de las 
escalas CES-DR y GDS para depresión en población anciana y 
compararlas con el diagnóstico clínico psiquiátrico. Material 
y métodos. La primera fase consistió en entrevistas en casa 
para determinar las propiedades psicométricas. En la segunda 
fase, los psiquiatras condujeron entrevistas diagnósticas. La 
muestra consistió en 534 participantes de 60 años y más 
asegurados por el Instituto Mexicano del Seguro Social. 
Resultados. Primera fase: Alfa de Cronbach para el GDS 
y CES-DR fue de 0.87 y 0.86, respectivamente. El análisis 
factorial del GDS reportó ocho factores que explicaron 
53.5% de la varianza, comparado con nueve del CESDR que 
explicaron 57.9%. Segunda fase: Comparado con el diagnós-
tico psiquiátrico, el CES-DR reportó una sensibilidad de 82% 
y una especificidad de 49.2% comparado con 53.8% y 78.9%, 
respectivamente del GDS. Conclusiones. Las escalas CES-
DR y GDS tienen consistencia y adecuada validez pero el 
CES-DR reporta más alta sensibilidad.
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Depression is a geriatric syndrome which has a 
significant impact on public health.1 Worldwide 

prevalence of depressive disorders in adults over 55 can 
exceed 35%, and that of depressive disorders considered 
to be clinically relevant is 13.5%.2 However, there are few 
reports on depression in older adults from developing 
countries.3 A longitudinal study conducted on elderly 
beneficiaries of the IMSS (Mexican Institute of Social Se-
curity), a main component of the Mexican public health 
system, estimated a prevalence of 43% using an abridged 
version of the Geriatric Depression Scale (GDS).4 More 
recently, Bello et al.5 estimated that 10% of women aged 
60 or older in Mexico had depression.
 The effects of depression in elderly people become 
more often and more intensely evident when declining 
state of health is involved,1,6 as well when there is a 
decrease in both functional capability7 and cognitive 
capability;7,8 this generates a high degree of dependence 
on their families and society,9 thus increasing the cost 
of health care and resulting in the loss of potentially 
productive individuals.10,11

 Previous studies have proven that depression is un-
der-diagnosed in elderly people, especially in primary 
care.12 Several factors have been associated with the 
lack of diagnosis, such as atypical manifestations of this 
condition, misdiagnosis as a chronic disease,1 cognitive 
decline,8 gender and ethnicity,13 cultural factors, and 
finally, shortcomings in the diagnosis and treatment on 
the part of medical service providers.14 For this reason, 
the use of screening scales to identify possible cases and 
begin treatment earlier is of utmost importance.15

 The Center for Epidemiologic Studies -Depression 
scale (CES-D)16,17 and the Geriatric Depression Scale 
(GDS)18,19 have been the two most widely used.20

 Evidence shows that the CES-D scale is reliable 
and useful in identifying people with high depressive 
symptomatology. However, the scale was developed 
over 25 years ago and needed to be revised in order for 
it to correspond to the 10th edition of the International 
Statistical Classification of Diseases (ICD-10) or the 
American Psychiatric Association’s Diagnostic and Sta-
tistical Manual, 4th edition (DSM-IV).17,21 The GDS scale 
has been the subject of extensive research. Nevertheless, 
the existing information on the performance of both the 
CES-DR and GDS in Mexico is insufficient. Hence, it is 
necessary to test both the GDS and the CES-DR for their 
psychometric qualities as well as for their usefulness 
in identifying possible cases of depression. The pres-
ent study is aimed at determining the psychometric 
qualities of the CES-DR and GDS screening scales in a 
population-based study of older adults in Mexico City as 
well as comparing them to clinical psychiatric diagnoses 
in a subsample of participants.

Materials and Methods
The study was divided into two phases. The first phase 
consisted of in-home interviews for determining the 
psychometric qualities of the CES-DR and GDS scales. 
In the second phase, psychiatrists conducted diagnostic 
interviews on a subsample to compare each one of the 
scales to the clinical psychiatric diagnosis. The study 
was carried out between the months of January and 
June, 2005.

First phase of the study: interviews
by non-medical staff

The sample consisted of 534 individuals randomly 
chosen from 35 191 individuals who were aged 60 or 
older, beneficiaries of the IMSS, and residents in the 
southwest area of Mexico City who made up the final 
sample of a cohort study for identifying risk factors 
for root caries. Sample size was calculated using a 
Cronbach’s alpha of 0.8 for both scales,17, 22 with 95% 
confidence and 80% power.
 Each participant was interviewed in his or her home 
after granting verbal and written informed consent. 
A questionnaire was used containing the following 
variables: sex, age, marital status, schooling, employ-
ment status, personal perception of their state of health, 
cognitive impairment,23 morbidity, consumption of 
antidepressant medication, as well as the two instru-
ments for assessing depressive symptoms described 
below. The information was gathered by three trained 
interviewers.
 The revised version of the CES-D was created by 
Eaton et al.17 and adapted for a sample of older Mexican 
adults.21 The correspondence of items with the DSM-
IV was analyzed and new items were generated. Time 
scale was adjusted to assess the frequency of symptoms 
within the past 15 days. The revised version, compris-
ing 35 items, includes the entire original version of the 
CES-D. The dimensions that constitute the CES-DR 
are dysphoria, anhedonia, drastic weight change (ap-
petite), sleep disturbance, agitation / psychomotor 
retardation, fatigue, excessive or inadequate guilt, sui-
cidal ideation / thoughts, and friends, occupation, and 
family (social). The CES-DR algorithm for data analysis 
characterizes responses into five groups as follows: 
(a) without clinically significant symptoms of major 
depressive episode (MDE), (b) sub threshold MDE 
symptoms, (c) possible MDE, (d) probable MDE, and 
(e) with clinically relevant symptoms of MDE (Table 
I). Those participants who scored less than 16 points 
according to the criteria in Table I were considered to 
have no symptoms of depression.
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 The original Geriatric Depression Scale consisted of 
100 items18 and the version currently in use comprises 
30 items (20 positive and 10 negative), since somatic 
symptoms were eliminated.19 The categories for the clas-
sification are based on the sum of the scores as follows: 
“normal” (without clinically significant symptoms) from 
0 to 9, “moderate depression” from 10 to 19 points, and 
“severe depression” from 20 to 30 points.22

Second phase

All the participants were informed about the purpose 
of the second phase of the study by telephone three 
months after the first phase, on average, and invited 
to participate. Those who accepted were scheduled 
for an appointment with a psychiatrist for clinical as-
sessment.
 The GDS and CES-DR were administered again 
in this phase before making the psychiatric assess-
ment in order to compare recent results with clinical 
psychiatric diagnoses. Psychiatric assessments took 
place in an enclosed cubicle and included only the 
medical doctor and the participant, who were sitting 
face-to-face. The medical assessment lasted between 
45 and 60 minutes, approximately. The psychiatrists 
were provided with a semi-structured tool based on the 
DMS-IV to register depressive symptoms. The clinical 
diagnosis of depression was classified according to the 
categories and criteria in Table I. The psychiatrists that 

participated in the study were blinded to the results of 
the screening test.
 Participants who did not present depressive symp-
toms during the psychiatric assessment, or who scored 
less than 16 points on the CES-DR or less than or equal 
to nine points on the GDS were considered to have no 
symptoms of depression.

Statistical analysis

First phase: Cronbach’s alpha was calculated to determine 
the internal consistency of the CES-DR and GDS. The 
probabilistic estimates were weighted according to the 
number of patients registered per family physician.
 The underlying dimensions were explored through 
factorial analysis; factor extraction used the principal 
components method and orthogonal varimax rotation. 
The adequacy of the factorial analysis was evaluated 
by means of the Kaiser-Meyer-Olkin test and Bartlett’s 
sphericity test for each one of the scales.

Second phase: The medians for the GDS and CES-DR 
scores of individuals with and without clinically signifi-
cant symptoms of a depressive episode were compared 
using the Mann-Whitney U test. In this phase, exact tests 
were used due to the relatively low prevalence of major 
depressive episodes. Sensitivity, specificity, and posi-
tive and negative predictive value for both scales and 
between the CES-DR and the GDS were calculated.

Table I

CATEGORIES AND CRITERIA FOR THE DIAGNOSIS OF DEPRESSION IN ELDERLY MEXICANS, 2005

Category

Clinically significant symp-
toms of a major depressive 
episode

Probable major depressive 
episode

Possible major depressive 
episode

Subthreshold depressive 
episode

Without clinically significant 
symptoms of a major depres-
sive episode

CES-DR

Criteria

Presence of symptoms in at least five dimensions, necessarily 
including the presence of anhedonia or dysphoria for at least two 
weeks

Presence of anhedonia or dysphoria nearly every day for the past 
two weeks, but with only four symptoms (one dimension less than 
the DMS-IV)

Presence of anhedonia or dysphoria almost every day for the past 
two weeks, but with only three symptoms (two dimensions less 
than the DMS-IV)

Scoring 16 points or more and not belonging in any of the previous 
categories

It includes those who scored less than 16 in the revised scale

Clinical diagnosis

Criteria

Presence of five clinical symptoms of depression, neces-
sarily including the presence of anhedonia or dysphoria

Presence of four clinical symptoms of depression, neces-
sarily including anhedonia or dysphoria

Presence of three clinical symptoms of depression, neces-
sarily including anhedonia or dysphoria

Presence of clinical symptoms of depression except 
anhedonia or dysphoria

Absence of clinical symptoms of depression
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Ethical approval

The Institutional Review Board of the Mexican Institute 
of Social Security reviewed and approved the research 
procedures. This document is part of the research pro-
posal registered with the code 2001-785-015.

Results
First phase

The sample included 534 individuals, 68% of whom 
were women (n = 363) and 32% men (n = 171). Three 
out of every ten participants reported depressive 
symptoms according to both the GDS and CES-DR. 
The unweighted and weighted frequency and distribu-
tion of the characteristics of the sample can be seen in 
Table II. The average age was 71.5 ± 7.0 years, without 
weighting, and 69.9% (n = 357) of the participants were 
in the 60 to 74 age-group. Forty-nine percent of the 
participants were married or in a domestic partnership, 
56.6% reported having six or more years of schooling. 
Employed participants accounted for 45.7% of the 
sample and 38.2% perceived their health as being good 
or excellent. It was determined that 76.2% did not pres-
ent cognitive impairment. Only 8.8% of the participants 
reported not having any illness and 2.4% (n = 13) took 
antidepressants (Table II). 
 The internal consistency of the GDS was determined 
with a Cronbach’s alpha of 0.87 (0.86 once weighted) for 
the 30 items. Cronbach’s alpha was 0.88 for women and 
0.85 for men. The alpha coefficient was 0.89 among 
participants aged 60 to 74 and 0.83 among participants 
aged 75 or older; it was 0.87 for participants with less 
than six years of schooling and 0.86 for those with six 
or more years of schooling (Table III).
 The GDS factorial analysis confirmed that there 
were eight factors that could explain 53.5% of the total 
variance. The factors appeared in the following order: 
a) hopelessness, b) cognitive functioning, c) life satisfac-
tion, d) well-being, e) social isolation, f) apprehension, 
g) indecision, and h) anxiety. The Kaiser-Meyer-Olkin 
measure of sampling adequacy was 0.88 and Bartlett’s 
sphericity test was 3 884.88 with 435 degrees of freedom 
(p < 0.001).
 The internal consistency of the CES-DR was de-
termined with a Cronbach’s alpha of 0.86 (0.82 once 
weighted) for the 35 items. Cronbach’s alpha was 0.86 
for women and 0.85 for men. The alpha coefficient was 
0.88 among participants aged 60 to 74 and 0.83 among 
participants aged 75 or older; it was 0.85 for participants 
with less than six years of schooling and 0.78 for those 
with six or more years of schooling (Table III).

Table II

OVERALL CHARACTERISTICS OF ELDERLY MEXICANS

STUDIED IN THE FIRST PHASE, 2005

   Unweighted Weighted
  n % %

Sex*

 Women 363 68.0 70.1

 Men 171 32.0 29.1

Age (years)*

 60-74 357 66.9 66.0

 ≥ 75 177 33.1 34.0

Marital status* 

 Single / divorced / widowed 272 51.0 49.5

 Married 262 49.0 50.3

Schooling* 

 <6 years 232 43.4 41.7

 ≥6 years 302 56.6 58.3

Employment status* 

 Unemployed 290 54.3 60.3

 Employed 244 45.7 39.7

Personal perception of their state of health* 

 Excellent / good 204 38.2 37.2

 Regular / bad 330 61.8 62.8

Cognitive impairment* 

 Presence 127 23.8 21.7

 Absence 407 76.2 78.3

Morbidity* 

 Absence 47 8.8 8.8

 1-2 330 61.8 71.1

 ≥3 157 29.4 20.1

Consumption of antidepressants*

 Yes 13 2.4 2.1

 No 521 97.6 97.9

Geriatric Depression Scale (GDS)* 

 No depression symptoms 379 71.0 72.0

 Depression symptoms 155 29.0 28.0

Center for Epidemiologic Studies Depression Scale (CES-DR)* 

 No depression symptoms 382 71.5 73.3

 Depression symptoms 152 28.5 26.7

* p>0.05 with Chi-square test
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Table III

INTERNAL CONSISTENCY OF THE SCALES USED, ELDERLY MEXICANS, 2005

   Cronbach’s alpha
  Geriatric Depression Scale (GDS)  Center for Epidemiologic Studies Depression Scale (CES-DR)
  Unweighted Weighted Unweighted Weighted

Sex  
 Women 0.88 0.87 0.86 0.82
 Men 0.85 0.83 0.85 0.80
   p>0.05 with Chi-square test  p>0.05 with Chi-square test

Age    
 60-74 years 0.89 0.88 0.88 0.84
 75 years or older 0.83 0.81 0.83 0.77
   p>0.05 with Chi-square test  p>0.05 with Chi-square test

Schooling    
 <6 years 0.87 0.86 0.85 0.85
 ≥6 years 0.86 0.85 0.78 0.78
   p>0.05 with Chi-square test  p>0.05 with Chi-square test

   Cronbach’s alpha
  GDS  CES-DR
  Women Men Women Men
  Unweighted Weighted Unweighted Weighted Unweighted Weighted Unweighted Weighted

Age / Sex        
 60-74 years 0.89 0.89 0.86 0.85 0.84 0.84 0.84 0.84
 75 years or older 0.81 0.80 0.80 0.80 0.81 0.79 0.71 0.71
  p>0.05 with Chi-square test p>0.05 with Chi-square test p>0.05 with Chi-square test p>0.05 with Chi-square test

  Women Men Women Men
 Unweighted Weighted Unweighted Weighted Unweighted Weighted Unweighted Weighted

Schooling / Sex        
 <6 years 0.87 0.87 0.86 0.86 0.85 0.85 0.84 0.84
 ≥6 years 0.86 0.86 0.85 0.85 0.79 0.78 0.75 0.77
  p>0.05 with Chi-square test p>0.05 with Chi-square test p>0.05 with Chi-square test p>0.05 with Chi-square test

 The factorial analysis confirmed that there were nine 
factors that could explain 57.9% of the total variance. The 
factors were a) hopelessness, b) life satisfaction, c) fatigue, 
d) pessimism, e) sleep disturbance, f) poor concentration, 
g) drastic weight change, h) apprehension, and i) well-
being. The Kaiser-Meyer-Olkin measure of sampling 
adequacy was 0.88 and Bartlett’s sphericity test was 6 
289.36 with 595 degrees of freedom (p< 0.001).

Second phase

A total of 206 individuals accepted the clinical assess-
ment, 65.5% of who were women (n=135), and 34.5%, 
men (n=71). The age range was 60 to 90 years and the 

average age was 71.2±6.8 (70.9±6.7 for women and 
71.8±7.1 for men). Table IV shows the characteristics 
of the participants in the clinical psychiatric diagnosis 
and assessment. When comparing the samples in the 
first and second phases of the study, no major differ-
ences were observed in any of the variables under 
study or in the classifications obtained with the GDS 
and CES-DR.
 The frequency of depressive symptoms assessed 
by the psychiatrists was as follows: 10.2% (n= 21) of the 
participants presented dysphoria, 3.9% (n= 8) presented 
anhedonia, 4.4% (n= 9) had drastic weight changes (ap-
petite), 15.5% (n= 32) had sleep disturbance, 3.4% (n=7) 
experienced agitation or psychomotor inhibition, 15.5% 
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Table IV

CHARACTERISTICS OF ELDERLY MEXICANS IN THE FIRST AND SECOND PHASES OF THE STUDY, 2005

  First phase Second phase
  n % n %
Sex
 Women 363 68.0 135 65.5
 Men 171 32.0 71 34.5
  p>0.05 with Chi-square test
Age (years)     
 60-74 357 66.9 140 68.0
 ≥ 75 177 33.1 66 32.0
  p>0.05 with Chi-square test
Marital status  
 Single / divorced / widowed 272 51.0 107 51.9
 Married 262 49.0 99 48.1

 p>0.05 with Chi-square test
Schooling     
 <6 years 232 43.4 78 37.9
 ≥6 years 302 56.6 128 62.1

p>0.05 with Chi-square test
Employment status     
 Unemployed 290 54.3 96 46.6
 Employed 244 45.7 110 53.4
  p>0.05 with Chi-square test
Personal perception of state of health     
 Excellent / good 204 38.2 76 36.9
 Regular / bad 330 61.8 130 63.1
  p>0.05 with Chi-square test
Cognitive impairment     
 Presence 127 23.8 38 18.4
 Absence 407 76.2 168 81.6
  p>0.05 with Chi-square test
Morbidity     
 Absence 47 8.8 18 8.7
 1-2 330 61.8 126 61.2
 ≥ 3 157 29.4 62 30.1
  p>0.05 with Chi-square test
Consumption of antidepressants     
 Yes 13 2.4 5 2.4
 No 521 97.6 206 97.6
  p>0.05 with Chi-square test
Geriatric Depression Scale (GDS)     
 No depression symptoms 379 71.0 150 72.8
 Mild depression 132 24.7 48 23.3
 Moderate to severe depression 23 4.3 8 3.9
  p>0.05 with Chi-square test

Center for Epidemiologic Studies Depression Scale (CES-DR)     
 No clinical significance 382 71.5 145 70.4
 Subthreshold depression 107 20.0 45 21.8
 Possible DSM-IV Major Depressive Episode 8 1.5 3 1.5
 Probable DSM-IV Major Depressive Episode 16 3.0 7 3.4
 DSM-IV Major Depressive Episode 21 3.9 6 2.9
 p>0.05 with Chi-square test

First phase: Interviews by non-medical staff. Second phase: Clinical psychiatric assessment using DSM-IV criteria
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Table V

DISTRIBUTION AND FREQUENCY OF AGREEMENT BETWEEN MEASUREMENT INSTRUMENTS. ELDERLY MEXICANS, 2005

   Possible DSM-IV Probable DSM-IV DSM-IV Major
 No clinical Subthreshold major depressive major depressive depressive
 significance depression episode episode  episode Total
   n % n % n % n % n % n %

Clinical diagnosis of depression

 CES-DR

  No clinical significance 63 49.2 11 26.8 2 50.0 - - 1 3.8 77 37.4

  Subthreshold depression 54 42.2 23 56.1 2 50.0 5 71.4 14 53.8 98 47.6

  Possible DSM-IV Major Depressive Episode 2 1.6 2 4.9 - - - - 2 7.7 6 2.9

  Probable DSM-IV Major Depressive Episode 7 5.5 4 9.8 - - 1 14.3 5 19.2 17 8.3

  DSM-IV Major Depressive Episode 2 1.6 1 2.4 - - 1 14.3 4 15.4 8 3.9

  Total 128 100.0 41 100.0 4 100.0 7 100.0 26 100.0 206 100.0

Clinical diagnosis of depression

 GDS

  No depression symptoms 101 78.9 25 61.0 3 75.0 2 28.6 6 23.1 137 66.5

  Mild depression 25 19.5 15 36.6 1 25.0 5 71.4 14 53.8 60 29.1

  Moderate to severe depression 2 1.6 1 2.4 - - - - 6 23.1 9 4.4

  Total 128 100.0 41 100.0 4 100.0 7 100.0 26 100.0 206 100.0

CES-DR

 GDS

  No depression symptoms 70 90.9 59 60.2 2 33.3 4 23.5 2 25.0 137 66.5

  Mild depression 7 9.1 38 38.8 3 50.0 10 58.8 2 25.0 60 29.1

  Moderate to severe depression - - 1 1.0 1 16.7 3 17.6 4 50.0 9 4.4

  Total 77 100.0 98 100.0 6 100.0 17 100.0 8 100.0 206 100.0

CES-DR= Center for Epidemiologic Studies Depression Scale
GDS= Geriatric Depression Scale

(n= 32) experienced fatigue, 7.8% (n=16) experienced 
excessive or inadequate guilt, 14.6% (n= 30) had a 
decrease in the ability to think or concentrate and 0.5% 
(n= 1) had recurring death thoughts or recurrent suicidal 
ideation. Thus, medical assessment indicated that 69.4% 
(n= 143) of the participants had no clinically significant 
symptoms of a major depressive episode, 21.4% (n= 44) 
had a subthreshold depressive episode, 2.9% (n= 6) had 
a possible major depressive episode, 3.4% (n= 7) had a 
probable major depressive episode, and 2.9% (n= 6) had 
clinically significant symptoms of a major depression 
episode. 
 Regarding the GDS scores, the participants without 
clinically significant symptoms of a depressive episode 
had a median of 6 points (R= 0 – 26) on the GDS, while 
those with clinically significant symptoms had a me-
dian of 8 points (R= 0 – 22); the median difference was 
significant (p= 0.030). 
 The distribution of the CES-DR categories was 
as follows: 70.4% (n= 145) of the participants had no 
clinically significant symptoms, 21.8% (n= 45) presented 

subthreshold depressive symptoms, 1.5% (n= 3) had 
a possible major depressive episode, 3.4% (n= 7) had 
probable major depression and, finally, 2.9% (n= 6) 
had clinically relevant symptoms of a major depressive 
episode.
 Table V shows the distribution and frequency of 
agreement between the clinical psychiatric diagnosis 
and the CES-DR and GDS, and between the CES-DR 
and the GDS. The CES-DR classified 49.2% (n= 63) 
of the 128 elderly people that were diagnosed as not 
having clinically significant symptoms of a depressive 
episode through clinical psychiatric diagnosis, while 
the GDS classified 78.9% (n= 101) of the 128 participants 
diagnosed as not having clinically significant symptoms 
of a depressive episode through clinical psychiatric 
diagnosis. The GDS classified 90.9% (n= 70) of the 77 par-
ticipants diagnosed as not having clinically significant 
symptoms of a depressive episode by the CES-DR.
 Compared to the psychiatric diagnosis, the CES-DR 
sensitivity was 82.0% (95% CI, 81.3% - 82.7%), with a 
specificity of 49.2% (48.7% - 49.6%). Positive predictor 
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value was 49.6% (49.1% - 50.0%), and negative predictor 
value was 81.8% (81.1% - 88.5%). For the GDS, sensitiv-
ity was 53.8% (53.1% - 54.5%), with specificity of 78.9% 
(78.4% - 54.5%). Positive and negative predictor values 
were 60.8% (60.0% - 61.6%) and 73.7% (73.3% - 74.1%), 
respectively.
 Between the CES-DR and the GDS, sensitivity was 
81.5% (80.8% - 82.2%), with a specificity of 90.9% (90.2% 
- 91.6%). Positive predictor value was 89.8% (89.0% - 
90.6%), and negative predictor value was 83.3% (82.6% 
- 83.9%).

Discussion
First phase

It was found that one-third of the participants had at 
least one symptom of depression and that approxi-
mately one out of twelve elderly people in this sample 
possibly suffered from a major depressive episode. The 
results of this study show that the GDS and CES-DR 
have overall high internal consistency; however, we 
observed that there is greater reliability in women, as 
well as in 60-to-74-year-olds.
 In the validation of the Spanish version of the 
GDS, there was a Cronbach’s alpha of 0.82.22 As for the 
CES-DR, a Cronbach’s alpha of 0.90 and 0.93 has been 
estimated.17,21 The results of our study with respect to 
internal consistency are similar to those reported in these 
studies.

Second phase

Based on our results, the frequency of patients diag-
nosed with at least one clinically significant symptom 
of a depressive episode was 30.6% based on clinical 
psychiatric diagnosis, 27.2% based on the GDS, and 
29.6% based on the CES-DR; the results being very simi-
lar. A report from Evans & Katona24 found a frequency 
of depressive symptoms of 37% in elderly patients in 
primary care in London, 24% in the Netherlands,25 
13% in Switzerland,26 18% and 9% in North American 
women and men, respectively, 27 and finally, 43% in 
Mexico.4 The CES-DR has reported a 36% frequency 
of depression symptomatology in elderly patients in 
primary care in Mexico.21

 It is important to consider that the participants 
in the second phase of the study were not chosen ran-
domly; however, the original sample is representative 
of elderly IMSS beneficiaries in the southwest region 
of Mexico City. It may be observed that there are no 
differences between the results obtained in the first and 
second phases of our study with respect to the variables 

under study, or with respect to the GDS and CES-DR, so 
we can assume that the subsample in the second phase 
is not different from the base population of this study.
 There was a significant difference between the mean 
GDS scores of participants with and without clinically 
significant symptoms of a depressive episode based on 
clinical psychiatric diagnosis. In a study that compared 
mean GDS scores using the Geriatric Mental Schedule 
(GMS) and confirmed cases of depression through 
psychiatric diagnosis, it was observed that depression 
cases had a higher mean score than those that were not 
depression cases, which confirms our results.22

 There is a difference among the reports of the 
various studies conducted in primary care due to the 
diversity of criteria used as a reference (gold standard) 
to classify elderly patients in “cases” of depression. We 
must admit that clinical psychiatric diagnosis may pose 
the risk of imperfect gold standard bias, which could 
lead to the results being underestimated;28 that is, the 
frequency of participants with clinically significant 
symptoms of a depressive episode being either under-
estimated or overestimated. The use of psychiatrists as a 
gold standard reference in this study has the disadvan-
tage that clinical judgment is not structured and there 
might have been variations in medical practices as well 
as in the reviewers’ own judgments; thus, the reference 
that we used in this study could be questioned.29 In this 
field, a perfect diagnosis can rarely be used as a gold 
standard. Therefore, researchers need numerous ap-
proximations with various methods in order to establish 
the validity and reliability of their measurements.30

 We were not able to compare the classification 
of categories for depression according to the DSM-IV 
since the GDS was developed earlier, which was not 
the case with the CES-DR. Unfortunately, the size of the 
subsample did not allow us to make this comparison 
with the CES-DR as the highest frequency was found 
in the categories that corresponded to patients without 
clinically significant symptoms of a major depressive 
episode and patients with a subthreshold depressive 
episode. Ongoing studies by our research group will 
offer new data, but it is clear that more research with 
various samples will be necessary in order to continue 
perfecting the criteria and parameters of tools for as-
sessing depressive symptoms in large groups of the 
population.
 According to our results, the CES-DR properly clas-
sified 82% of our participants with significant depressive 
symptoms; however, it has a low probability (49.2%) 
when classifying participants without depressive symp-
toms. The opposite occurs with the GDS, since this scale 
presents low sensitivity (53.8%) but higher probability 
(78.9%) of proper classification for those without sig-
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nificant depressive symptoms. Therefore, CES-DR may 
be more useful in the context of primary care since this 
questionnaire is able to increase the probability of cor-
rect diagnosis, even when the positive predictive value 
is scarcely 50%.
 Family physicians may be a valuable resource to 
address the health care needs of patients with mental 
health problems such as depression, anxiety, and cog-
nitive impairment at IMSS, which also faces the severe 
deficit of psychiatry and psychogeriatric specialists that 
affect Mexico and other countries.31,32

 It is true that the incorporation of treatment for 
depression in primary care units could give rise to an 
increase in the use of costly therapeutic resources. Yet, 
treatment of depression is necessary and it can free re-
sources that could be applied to improving the therapeu-
tic response of other co-morbidities and to diminishing 
services utilization.3 A secondary purpose of this study 
is to point out that mental health in general, and mental 
problems in the elderly, in particular, should be consid-
ered as priorities by health policy decision makers.
 The importance of systematically conducting as-
sessments of mood disorders and, especially, depres-
sion in elderly people in primary care lies in the fact 
that depressive disorders are highly prevalent, have 
a high incidence, high recurrence, and tendency to 
chronicity, and entail high morbidity, both direct and 
indirect.33 For instance, a study on psychological disor-
ders in primary care by the World Health Organization 
found that, on average, approximately one-in-four 
patients requesting services in primary care units had 
an identifiable mental disorder.34 Depressive disorders 
were the most common and nearly 13% presented with 
symptoms of anxiety and/or depression, although not 
enough in number to qualify as a case according to pre-
established clinical criteria. Nevertheless, nearly one 
out of two patients with anxiety or depression was not 
identified as a case by physicians in all participating 
centers around the world.35

Conclusion

Our study helps demonstrate that the CES-DR and GDS 
have high reliability and adequate validity, which en-
able their use among the elderly population. However, 
CESDR reports a higher sensitivity compared with 
physicians’ diagnoses. 

Competing interests

The authors declare that they have no competing in-
terests.

Acknowledgments

This project was supported by grants from CONACyT 
(México) 2002-CO1-6868, Mexican Institute of Social Se-
curity (IMSS 2002-382), and NIH-FIRCA R03 TW005888. 
Dr. Wagner was funded through grant DA 17796-01 from 
NIDA and P60-MD002217-01 from the NCMHHD.

References

1. Apfeldorf W, Alexopoulos G. Late-life Mood Disorders. In: Principles of 
geriatric medicine and gerontology. USA: McGraw Hill, 2003.
2. Beekman A, Copeland J, Prince M. Review of community prevalence of 
depression in later life. Br J Psychiatry 1999;174:307-311.
3. Wagner FA, Gallo JJ, Delva J. Depression in late life: a hidden public 
health problem for Mexico? Salud Publica de Mex 1999;41:189-202.
4. Reyes-Fraustro S. Population Ageing in the Mexican Institute of Social 
Security: economic and health policy implications. Mexico City: IMSS-
Mexican Foundation for Health, 2001.
5. Bello M, Puentes-Rosas E, Medina-Mora, ME, Lozano, R. Prevalence and 
diagnosis of depression in Mexico. Salud Publica Mex 2005;47:S4-S11.
6. Bair M, Robinson R, Katon W, Kronke K. Depression and pain 
comorbidity: a literature review. Arch Intern Med 2003;163:2433-2445.
7. Beekman A, Penninx B, Deeg D, Beurs E, Geerlings S, Tilburg W. The 
impact of depression on the well-being, disability and use of services in 
older adults: a longitudinal perspective. Acta Psychiatr Scand 2002;105:20-27. 
8. Mitchell AJ. Depression as a risk factor for later dementia: a robust 
relationship? Age and Aging 2005;34:207-209.
9. Lapid MI, Rummans TA. Evaluation and management of geriatric 
depression in primary care. Mayo Clin Proc 2003;78:1423-1429.
10. Himelhoch S, Weller WE, Wu AW, Anderson GF, Cooper LA. Chronic 
medical illness, depression, and use of acute medical services among 
Medicare beneficiaries. Med Care 2004;42:512-521.
11. Robins LN, Regier DA. Psychiatric Disorders in America: The 
Epidemiologic Catchment Area Study. New York: The Free Press, 1991.
12. Wang PS, Schneeweiss S, Brookhart MA, Glynn RJ, Mogun H, 
Patrick AR, et al. Suboptimal antidepressant use in the elderly. J Clin 
Psychopharmacol 2005;25:118-126.
13. Strothers HS 3rd, Rust G, Minor P, Fresh E, Druss B, Satcher D. 
Disparities in antidepressant treatment in Medicaid elderly diagnosed with 
depression. J Am Geriatr Soc 2005;53:456-61.
14. Remick RA. Diagnosis and management of depression in primary care: 
a clinical update and review. CMAJ 2002;167:1253-1260.
15. Tesar GE. Should primary care physicians screen for depression? Cleve 
Clin J Med 2003;70:488-490.
16. Radloff LS. The CES-D scale: a self-report depression scale for 
research in the general population. Applied Psychological Measurement 
1997;1:385-401.
17. Eaton W, Muntaner C, Smith C. Revision of the Center for 
Epidemiologic Studies Depression (CES-D) Scale. Johns Hopkins 
University. Prevention Center. Baltimore: Johns Hopkins University, 1998.
18. Brink TL, Yesavage JA, Lum O, Heersema P, Adey M. Dement WC. 
Screening test for geriatric depression. Clin Gerontol 1982;1:37-44.
19. Yesavage JA, Brin TL, Rose TL, Lum O, Huang V, Adey M et al. 
Development and validation of a geriatric depression screening scale: a 
preliminary report. J Geriatr Psychiatry Neurol 1983;17:37-49.
20. Nease DE Jr, Maloin JM. Depression screening: a practical strategy.
J Fam Pract 2003; 52:118-126.



ARTÍCULO ORIGINAL

456 salud pública de méxico / vol. 50, no. 6, noviembre-diciembre de 2008

Sánchez-García S y col.

21. Reyes M, Soto AL, Milla JG, García A, Hubard L, Mendoza H,
et al. Actualización de la Escala de Depresión del Centro de Estudios 
Epidemiológicos (CES-D). Estudio piloto en una muestra geriátrica 
mexicana. Salud Mental 2003;26:59-68.
22. Fernandez-San Martin MI, Andrade C, Molina J, Munoz PE, Carretero 
B, Rodriguez M et al. Validation of the Spanish version of the geriatric 
depression scale (GDS) in primary care. Int J Geriatr Psychiatry 
2002;17:279-287.
23. Reyes de Beaman S, Beaman P, García-Peña C, Vill, MA, Heres J, 
Córdova A, et al. Validation of a modified version of the Mini-Mental 
State Examination (MMSE) in Spanish. Aging Neuropsychol. Cognition 
2004;11:1-11.
24. Evans S, Katona C. Epidemiology of depressive symptoms in elderly 
primary care attenders. Dementia 1993;4:327-333.
25. Lyness JM, Noel TK, Cox C, King DA, Conwell Y, Caine ED. Screening 
for depression in elderly primary care patients. A comparison of the 
Center for Epidemiologic Studies-Depression Scale and the Geriatric 
Depression Scale. Arch Intern Med 1997;157:449-454.
26. Blank K, Gruman C, Robison JT. Case-finding for depression in elderly 
people: balancing ease of administration with validity in varied treatment 
settings. J Gerontol A Biol Sci Med Sci 2004;59:378-384.
27. Barry KL, Fleming MF, Manwell LB, Copeland LA, Appel S. Prevalence of 
and factors associated with current and lifetime depression in older adult 
primary care patients. Fam Med 1998;30:366-371.
28. Leung KK, Lue BH, Lee MB, Tang LY. Screening of depression in patients 
with chronic medical diseases in a primary care setting. Family Practice 
1998;15:67-75.

29. Donabedian A. Aspects of medical care administration: Specifying 
requirements for health care. Cambridge, MA: Harvard University 
Press, 1973.
30. Kendell RE. Clinical validity. Psychol Med 1989;19:45-55.
31. Herrman H, Patrick DL, Diehr P, Martin ML, Fleck M, Simon GE,
et al. Longitudinal investigation of depression outcomes in primary care 
in six countries: the LIDO study. Functional status, health services use 
and treatment of people with depressive symptoms. Psychol Med 2002; 
32:889-902.
32. Regier DA, Narrow WE, Rae DS, Manderschied RW, Locke BZ, 
Goodwin FK. The de facto US mental and addictive disorders service 
system: Epidemiological Catchment Area prospective 1-year prevalence 
rates of disorders and services. Arch Gen Psychiat 1993:50:85-94.
33. Blazer D. Depression in the elderly. N Engl J Med 1989;320:164-166.
34. Sartorius N, Ustun TB, Costa e Silva JA, Goldberg D, Lecrubier 
Y, Ormel J, et al. An international study of psychological problems in 
primary care. Preliminary report from the World Health Organization 
Collaborative Project on “Psychological Problems in General Health 
Care”. Arch Gen Psychiatry 1993;50: 819-824.
35. Sartorius N, Ustun TB, Lecrubier Y, Wittchen HU. Depression 
comorbid with anxiety: results from the WHO study on psychological 
disorders in primary health care. Br J Psychiatry 1996:Suppl, 38-43.


