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Introduction 

Dementia is an acquired and progressive syndrome 
that affects several cognitive capacities such as memory, 
recognition, behavior and independence; therefore 
limiting the daily living activities of patients with the 
disease. Furthermore, dementia has also become a serious 
public health problem because it strikes directly into the 

economy with the needs that these patients generate for 
an appropriate life quality (1).

Epidemiological studies of dementia in various 
developing countries have been published (2), however 
not many studies have been conducted in México. In 
population above 20 years old, the prevalence of 
dementia in Mexico is 6.1-7.9% (4, 34) and it was reported 
the fifth country with the highest prevalence of the 
disease in Latin America (2, 3).

The Mexican Group of Specialist in Dementia 
is a group of physicians and health professionals 
(geriatricians, psychiatrists, neurologists) that are 
dedicated to the diagnosis, treatment, research and 
spreading awareness of AD and other dementias 
common in Mexico. These specialists join the group by 
invitation of other members, regarding their experience 
in the management of dementia.
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Abstract: Objective: To know the current status of the clinical assessment tests used to evaluate Alzheimer’s disease (AD) and 
memory-related dementias in specific regions throughout Mexico. Design, patients and settings: Patients with objective memory 
impairment were subjected to a clinical survey in medical centers specializing in memory loss. Each patient’s consultation was 
conducted like a routine clinical practice. Patient’s data were recorded using an anonymous patient survey. The most prominent 
behavioral problems were recorded. Results: 1350 patients were tested, 65.19% female (n=880). Out of 1350 patients, 76.59% 
(n=1034) had been previously diagnosed with any kind of dementia. The most common diagnosis concerning cognitive impairment 
was AD (54.2%, n=560) and Vascular Dementia (VaD, 19.7%, n=204). Minimental State Examination (MMSE) was performed in 
all patients and the average score was of 18±7. Katz scale for Activities of Daily Living (ADL) was performed in 49.41% (n=667) 
of patients, Lawton and Brody scale for Instrumental activities of daily living (IADL) in 35.78% (n=483), and Geriatric Depression 
Scale (GDS-Yesavage) in 32.89% (n=444). The most prominent behavioral symptom was apathy (12.15%, n=164).The most frequent 
concomitant diseases were: high blood pressure in 52.3%, diabetes in 27.0% and Dyslipidemia in 23.4%. Conclusions: Through the 
assessment of clinical surveys throughout Mexico, it was found that the most common form of dementia is AD and it is followed 
by VaD. Commonly, the Katz, Lawton and Brody, and the GDS-Yesavage scales are clinical assessment tests that are the most 
commonly used. There are many differences in the use of tests to evaluate patients with dementia across Mexico. For the first time, 
we were able to identify tendencies in the assessment of dementias by Mexican physicians. 
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One problem that has arisen in several comparative 
studies that include in their methodology a follow up of 
the dementia development, is the diversity and number 
of instruments used to assess it (5, 6). This shows the 
lack of consensus to assess the evolution of the cognitive 
impairment, and it gives the physician the freedom to use 
whichever scale they want, making the comparison in the 
response to the treatment between patients impossible.

The neuropsychological assessment is one of 
the most important tests in the process of differential 
diagnosis of AD (7, 8). This assessment can be done 
structured and standardized, using questionnaires or 
tests, or in a personalized way by selecting tests based 
on the specific deficit found in each patient. Currently 
there are many scales for assessing the performance 
of different types of dementia in every aspect that 
affects the patient, evaluating the cognition, function, 
behavior, quality of life, depression, caregiver burden 
and overall dementia severity (9, 10). These scales are 
used to reduce false positive diagnosis when screening 
specifically for cognitive impairment, making the 
diagnosis for dementia, its follow up, and the response 
to treatment quantifiable. Therefore, these instruments 
should be reliable, practical, and objective to let the 
physician perform a complete and fast examination in the 
subsequent visits (11). 

The most known test worldwide used to measure 
cognition is the Mini-Mental State Examination (MMSE) 
with sensitivity of 79% and specificity of 95% (12). The 
Clock Drawing Test (CDT) with sensitivity of 86% and 
specificity of 96%, is another good instrument to measure 
cognitive dysfunction if it is well employed (13-15). The 
Katz scale for Activities of Daily Living (ADL) (16), the 
Lawton and Brody scale for Instrumental Activities of 
Daily Living (IADL) (17) and the Clinical Dementia 
Rating (CDR) (18, 19) are tools that are often used to 
evaluate patients with cognitive impairment in Mexico. 

There is no doubt that the applications of these tests 
are vital to properly manage any type of dementia. 
Unfortunately, despite their reliability, only a 
few physicians and specialists use them. Based on a 
standardized questionnaire administered at specialized 
centers for dementias, this study aims to analyze the 
clinical background, diagnosis, behavioral problem and 
the use of different neuropsychological tests for clinical 
assessment of the patients with dementia in Mexico.

 
Methods

This is a descriptive, prospective, cross-sectional 
multicenter study. Forty-two researchers worked 
in 34 different memory-specialized centers around 
Mexico (Figure 1). From February 1st to December 1st, 
2012, each center recruited randomly a minimum of 
5 new subsequent patients with subjective cognitive 
impairment.

All patients that visited a memory center or memory 

specialist (hospital or ambulatory) and had cognitive 
impairment or moderate to severe memory loss were 
included in this study. Patients with subjective memory 
complaints associated with non-central nervous system 
disease or intracranial occupant causes, or whose 
diagnosis after consultation was different from dementia 
were excluded. In addition, those who were not able to 
complete a MMSE or patients with a life expectancy of 
less than 6 months were also excluded.

Figure 1 
Distribution of centers across Mexico that participated in 

the study

Each patient’s visit was carried out according to a 
standardized clinical practice of each investigator, in 
which the investigator made an interview, physical 
exam, reviewed the laboratory and imaging tools 
and administered a questionnaire. This standardized 
questionnaire was used to acquire the patient’s clinical 
background and the patient’s demographics: gender, 
age, educational level, socioeconomic status, occupation, 
comorbidity, type of dementia, duration of symptoms, 
MMSE score, rating scales, diagnostic imaging and 
laboratory tools used (i.e. complete blood count or serum 
Vitamin B12 levels), and psychiatric symptoms. Out of 
these variables, the qualitative ones were analyzed by 
their frequency of appearance in each patient. The SPSS 
software version 20.0 was used to obtain and quantify 
our data. 

Results

Thirty-four centers throughout Mexico were used and 
42 researchers (24 geriatricians, 12 neurologists and 6 
psychiatrists) actively participated in the study (Table 
1). On average, 39.7 patients were studied per center. 
The minimum number of patients seen at some centers 
was five, while some centers included a maximum of 113 
patients. A total of 1350 patients participated in this study 
and 65.19% were female (n=880) and 34.81% were male 
(n=470). The mean age was 78.3 ± 10.7 years (Table 2).
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The patients that participated in the study had variety 
of diseases and the most prevalent were: high blood 
pressure (52.37%, n=707), diabetes (26.96%, n=364) and 
dyslipidemia (23.41%, n=316) (Figure 2). 

The MMSE was performed on all patients, the score 
was corrected for age and years of education and the 
average score was 18 ± 7. 23.41% (n=316) of the patients 
studied had mild cognitive impairment and the 
remaining 1034 patients (76.59%) were diagnosed with 
some type of dementia. The most commonly diagnosed 
dementia among the patients was Alzheimer’s disease 
(54.2%, n=560), followed by various forms of dementia: 
vascular dementia (19.7%, n=204), mixed dementia (6.2%, 
n=64), frontotemporal dementia (5.9%, n=61), Lewy body 
dementia (4.2%, n=43) and other types of dementia (9.7%, 
n=102).

The duration of symptoms varied: 7.52% (n=142) had 
cognitive symptoms lasting from 0 to 6 months before the 
visit, 13.85% (n=187) for 6 to 12 months, 24.59% (n=332) 
for 1 to 2 years, 29.70% (n=401) for 2-5 years, and 21.33% 
(n=288) over 5 years with the symptoms.

Eighty-eight percent of the patients (n=1188) had 
a diagnostic imaging test, either Brain Computed 
Tomography (CT) or Brain Magnetic Resonance Imaging 
(MRI).

Each investigator had the option to use whichever 
assessment scale they preferred. A variety of assessment 
tools were used, the most common was the Katz Scale 
for ADL (16) (49.41%, n=667), followed by Lawton and 

Brody Scale for IADL (17) (35.78%, n=483), the Geriatric 
Depression Scale (GDS-Yesavage) (20) (32.89%, n=444), 
the Clinical Dementia Rating (CDR) (18) (15.93%, n=215), 
the Clock Drawing Test (CDT) (14) (14.22%, n=192), the 
Zarit Burden Interview (ZBI) (scale performed in the 
caregiver) (21) (14.15%, n=191), the Global Deterioration 
Scale (GDS-Reisberg) (22) (12.74%, n=172) and lastly, the 
Neuropsychiatric Inventory(NPI) (23) (8.22%, n=111). 
Other scales less commonly used were: the Hachinski 
Ischemic Scale (HIS) (24) (6.44%, n=87), the Informant 
Questionnaire on Cognitive Decline in the Elderly 
(IQCODE) (25) (6.14%, n=83), the Alzheimer’s Disease 
Assessment Scale Cognitive Subscale (ADAS-Cog) (26) 
(4.44%, n=60) and the Cornell scale for depression in 
dementia (27) (4.37%, n=59). The assessment scales used 
for the evaluation of the patients are summarized in Table 
3.

With an interview and without using any clinical scale; 
almost three quarters of the patients (72.07%, n=973) 
did not show any psychiatric symptoms at the time of 
consultation. However, as noted by the interviewers 
using the NPI scale, the most common symptom noted 
was apathy in 16.9% (n=164) of patients, followed by 
anxiety in 15.3% (n=149) and lastly, hallucinations in 
14.2% (n=138) (Figure 3).

 

Table 1
List of members from the mexican group of specialists in Dementias and number of patients studied in each centre 

Centre Researcher N Centre Researcher N

Distrito Federal Albert G., Ordoñez L., 
Mena F., Montiel A., Pérez 
A.

104 Distrito Federal 
Sinaloa

Pedrero Nieto L.
Pedraza Ibarra S.

20
20

Puebla Albrecht Junghanns R. 111 Distrito Federal Sosa A., Peña E., Orozco E. 21

Chihuahua Bazaldua H., González D. 20 Aguascalientes Ramírez S., Reyes S. 113

Distrito Federal Becerra Laparra I. 20 Distrito Federal Rangel López L. 20

Guanajuato Bédia Reyes M. 100 Tamaulipas Robles Almaguer E. 80

Distrito Federal Carrillo Mora P. 25 Distrito Federal Trujillo De Los Santos Z. 20

Querétaro Carvajal García R. 42 Coahuila Valdes Dávila M. 20

Distrito Federal Corona Gutiérrez D. 23 Jalisco Ville Corona J. 20

Jalisco Cruz Alcalá L. 24 Yucatán Viveros Erosa M. 5

Nuevo León Flores Ramírez F. 31 Baja California Zuñiga Gil C. 102

Tamaulipas Gonzalez Ortega A. 50 Nuevo León Gonzalez Alanis I. 20

San Luis Potosí Rodríguez Leyva I. 23 Distrito Federal Rosas Carrasco O. 26

San Luis Potosí Gutierrez R., Iracema L. 35 Aguascalientes Rendon J. 20

Distrito Federal Gutierrez Reza M. 17 Baja California Navarrete Báez H. 20

Distrito Federal Longoria Ibarrola E. 62 Distrito Federal Becerra Pino M. 17

Nuevo León Macías Osuna A. 65 Estado De México Rivera Zetina D. 8

Baja California Ng Solís B. 26 Total 1350
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Discussion

The National Dementia Survey outlines a general 
approach of the diagnosis and management of dementias 
in Mexico, the sample size is significant and capable to 
define most of the habits and practices among specialists 
of dementia in this country for screening, follow-up and 
treatment. Distrito Federal and central area of the country 
gather the centers with most patients analyzed because 
most of the Mexican population lives in that area (34).

It is well established that dementia rates are growing 
in high speed. Worldwide there are some descriptions 
of epidemiological surveys of this disease; most of them 
describe its prevalence, risk factors and neurological 
conditions (32, 33).

Figure 2
Distribution of patient’s background diseases: HBP, High 
blood pressure; DM, Diabetes; DL, Dyslipidemia; COPD, 
Chronic obstructive Pulmonary Disease; MI, Myocardial 
Infarction; TBI, Traumatic Brain Injury; RF, Renal Failure; 

OAD, Osteoarthritic diseases; HT, Hypothyroidism

The most common comorbidities and background 
diseases in our study were cardiovascular, similar to that 
reported in the national literature (28).This study shows 
a well-supported diagnosis of cognitive disorders linked 
to dementia thanks to the laboratory and imaging tests 
performed by most centers to support the diagnosis. 
This tests are necessary to exclude a space-occupying 
lesion or any other condition outside neurodegenerative 
patterns, they improve accuracy on differential diagnosis 
and can be considered for monitoring the disease process 
or disease progression in its follow up (7). In addition, 
Alzheimer’s disease and vascular dementia were the 
most common diseases, as reported in previous studies 
(2, 4).

Many articles show that despite the broad and 
extensive development of evaluation tools, particularly 
in Alzheimer’s disease and other dementias, their 
appropriate use in monitoring and screening for clinical 
practice is not used properly (29). In common clinical 
practice we cannot perform all of the tests described 
previously because their use and application is not 
interchangeable. Some tests were designed for particular 
conditions associated with the cognitive impairment or to 
evaluate just a part of it. The assessment of the activities 
of daily living were the most used scales in patients with 
dementia. It is noteworthy that the third most commonly 
used scale was depression screening in patients with 
dementia, which supports the relationship between these 
conditions (30).

Table 2
Demographic characteristics of the population

n %

Sex

  Male 470 34.81

  Female 880 65.19

Schooling

  Basic 1125 83.64

  Medium 81 6.02

  Superior 139 10.33

Employment

  Retired 1025 75.93

  Not retired 325 24.07

Socioeconomic status

  High 282 20.89

  Medium 777 57.56

  Low 291 21.56

Table 3
Distribution of the main neuropsychological assessment 

tools  used in specialized centers across Mexico

Assessment tools N % Average 
score

Katz (ADL) 667 49,41 4

Lawton & broody (ADL/IADL) 483 35,78 5

Geriatric Depression Scale (GDS) 444 32,89 7

Clinical Dementia rating (CDR) 215 15,93 1,5

Clock drawing test (cdt) 192 14,22 55

Zaritburden interview (ZBI) 191 14,15 55

Global deterioration Scale (gds) 172 12,74 5

Neuropsychiatric Inventory (NPI) 111 8,22 -

Hachinski Ischaemic Scale (HIS) 87 6,44 6

IQCODE test 83 6,14 5

Alzheimer’s disease assesment (Adas-
cog)

60 4.44 -

Cornell scale for depression in demen-
tia

59 4.37 -
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The characteristics of the scales used for dementia 
assessment may limit their application; conditions 
as language, time to perform the test, training of the 
rater; and other different circumstances concerning 
the patient, like psychiatric condition, can make the 
physician or specialist unable to implement correctly 
a neuropsychological assessment (31). In the sample, 
most of the patients did not complain of behavioral 
and psychological symptoms at the time of consultation 
contrary to what is stated in the literature, where over a 
half of the patients do present with these symptoms (35).

Even though we had a very good response from all 
over the country with over 1300 patients in the database 
(Figure 1) we did not cover all the country. We are now 
working in getting more centers involved for a better 
sample of the country.

Figure 3
Distribution of prominent associated psychiatric 

problems

Conclusions 

Only a few clinical assessments scales are used for 
the evaluation of dementia. The Katz for ADL, Lawton-
Brody for IADL and the GDS-Yesavage scales are the 
most common tests used for the assessment of dementia 
in México. There are many differences in the tests used 
in the centers to evaluate patients with dementia across 
Mexico. Unifying the way we use diagnostic criteria 
and the use of neuropsychological assessment tools to 
evaluate cognitive impairment is required. Nevertheless, 
it is important to mention that this work is the first 
attempt to get the whole country represented. The 
National Group of specialists in dementia are a group of 
physicians (geriatricians, neurologists and psychiatrists) 
working together to unify criteria for diagnose, treatment 
and follow-up patients with dementia.
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