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Abstract

Xavier Wong-Achi, Gabriela Egas1, Dayana Cabrera2

Introduction: The Mini‑Cog is a simple and short test that identifies cognitive
impairment. Its detection helps provide an early dementia diagnosis, rapid access to
treatments, and even delay or reversion. Materials and Methods: This multicenter,
observational, descriptive, and cross‑sectional study included 214 patients. Patients
enrolled in this study were community dwellers aged ≥55‑year‑old, without prior
diagnosis of cognitive impairment or dementia, with adequate hearing and vision
functions. It was conducted in primary care health centers localized in rural
communities of Ecuador. Results: Ages ranged from 50 to 98 years and there was
predominance of female gender: 66% versus 33%. The percentage of illiteracy
was 26.4% (CI: 25.32–27.48), and 63% (CI: 62.1–63.94) of patients had complete
primary educational level. The overall prevalence of cognitive impairment was
50.9% (95% CI: 48.5–53.3) and 47.2% (95% CI: 45.2–49.2) in patients with
risk factors. We found several established risk factors associated with cognitive
impairment onset, including social factors, physiological factors, and comorbidities.
Conclusion: This is the first epidemiological research of CI in rural populations
in this country using the Mini‑Cog as a screening tool. Adopting public health
measures for the prevention and control of those modifiable risk factors could
reduce the prevalence of cognitive impairment and even its progression to dementia.
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Introduction

O

ne of the clinical conditions that precede dementia
is the cognitive impairment (CI).[1] In fact, it is
considered that one‑third of patients with CI develop
dementia.[2] Thus, an early detection of CI could produce
several benefits including early dementia diagnosis,
access to treatments, and delay or even reversion of CI.
Nowadays, the application of a simple and short test
helps optimize the detection of CI in primary care. The
Mini‑Cog test meets the criteria above; however, some
studies have shown influence of level of education in its
performance.[3] The present study was designed to show
the usefulness of the test in primary care in rural areas.

Materials and Methods
Study design and participants

This was a 5‑month, multicenter, observational,
descriptive, and cross‑sectional study conducted in three
rural communities of the coast and highlands of Ecuador.
The setting of the study was primary care health centers.
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Patients enrolled in this study were community dwellers
aged ≥55‑year‑old, any gender, without prior diagnosis
of cognitive impairment or dementia, with adequate
hearing and vision and able to communicate in Spanish.
Verbal consent was obtained from each participant
before their inclusion. Other patient information
collected at baseline included sociodemographics (level
of education) and comorbidities related with cognitive
impairment development (hypertension, diabetes
mellitus, stroke, traumatic brain injury). This information
was collected by the authors and registered in an Excel
2010 data sheet.
Cognitive function assessment

The Mini‑Cog test is a 3‑min instrument to screen
cognitive impairment in older adults in primary care
setting. This test uses a 3‑item recall for memory and a
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simple scored clock‑drawing test. In comparative tests,
the Mini‑Cog was at least twice as fast as the Mini–
Mental State Examination. According to many studies, the
Mini‑Cog is less affected by subject ethnicity, language,
and education. Furthermore, this test detects many people
with mild cognitive impairment.[4] A standard algorithm
is used to score the Mini‑Cog (number of word recalled
plus two points for the clock drawing) with a score <3
defining cognitive impairment.

aging (odds = 1.88, P = 0.022), illiterate (odds = 12.9,
P ≤ 0.0001), NIDDM (odds = 0.66, P = 0.344),
hypertension (odds = 0.82, P = 0.530), and two or more risk
factors (odds = 0.9, P = 0.836). A positive‑associated factor
identified was higher education or at least lower educational
level (odds = 14.1, P ≤ 0.0001). Table 2 and Figure 2
summarize the findings in the analysis of associated factors.

Analysis

In Ecuador, statistics on cognitive impairment and risk
factors had been reported in urban areas;[5‑7] however,
this study is the first epidemiological research of CI in
rural populations in this country using the Mini‑Cog
as a screening tool. From the present study, it was
demonstrated that the Mini‑Cog test is an easy‑to‑use
tool in primary care centers; furthermore, it has a high

A descriptive analysis was performed using frequencies
and percentages or medians with standard deviation
as appropriate. Fisher’s exact test was considered for
categorical variables. The primary outcome was to show
the influence of educational level in the test application
and as a factor for CI development. Secondary
outcome includes associated factors, its prevalence,
and relation with positive screenings. Odds ratios and
95% confidence intervals (CIs) were calculated for
significant associations. A P < 0.05 was considered
statistically significant. The tabulation of the data, its
analysis, and the elaboration of tables and graphs was
done with assistance of Microsoft Excel 2010 and 2015
Rcmdr: R Commander. R package version 3.2.3

Results
From this sample, 214 patients were suitable for analysis.
Two patients were excluded because of a diagnosis of
Alzheimer’s disease and visual deficit. No patient took
longer than 5 min to complete the test. Ages ranged from 50
to 98 years and there was predominance of female gender:
142 (66%) versus 72 (33%). The percentage of illiteracy
was 26.4% (CI: 25.32–27.48), and 63% (CI: 62.1–63.94)
of patients had complete primary educational level. Other
participant’s data are showed in Table 1. Patients with a
positive screening were older than those with a negative
test (mean age 70 ± 10.6 years vs. 63 ± 10.5 years) and also
had a lesser educational level. The overall prevalence of
cognitive impairment in these rural areas was 50.9% (95%
CI: 48.5–53.3) and 47.2% (95% CI: 45.2–49.2) in patients
with risk factors. Analysis showed that illiterates without risk
factors had higher prevalence of positive screening compared
with those patients with at least elementary educational
level: 35 (16.4%) versus 25 (11.7%). Figure 1 shows the
distribution of screening results by educational level in
the studied population. Furthermore, we found several
established risk factors associated with cognitive impairment
onset, including social factors (education), physiological
factors (age), and comorbidities, mentioned in Table 1.
However, there was no significance in some factors’ analysis
perhaps due to the low number of cases in comparison
to healthy patients. Negative‑associated factors included

Conclusion

Table 1: Baseline data of study population (n=216)

Study population (%)
Gender
Male
72 (33.3)
Female
144 (66.6)
Mean age±SD (years)
66.9±11
Educational level
Primary
136 (63)
Secondary
21 (9.7)
Tertiary
2 (0.9)
None
57 (26.4)
n (%) with chronic illneses and risk factors
Diabetes (NIDDM)
26 (12)
Hypertension
71 (32.9)
Stroke
4 (1.9)
Traumatic brain injury
1 (0.5)
Parkinson disease
1 (0.5)
2 or more**
16 (7.4)
**Patients with two or more risk factors associated with
cognitive impairment. Frequently a combination of hypertension
+ NIDDM, or lipid disorders with hypertension or NIDDM.
NIDDM: Noninsulin‑dependent diabetes mellitus, SD: Standard
deviation

Figure 1: Distribution of screening results by educational level
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Table 2: Variable output

Variables
OR
CI
P
Age (>65 years)
1.88
0.67‑5.32
0.022
Educated
14.1
6.02‑33.18
<0.0001
Illiterate
12.9
5.54‑30.31
<0.0001
NIDDM
0.66
0.27‑1.56
0.3439
Hypertension
0.82
0.45‑1.49
0.5304
2 or more risk factors
0.9
0.33‑2.43
0.8355
OR: Odds ratio, NIDDM: Noninsulin‑dependent diabetes mellitus,
CI: Confidence interval

can be used as an object of the future research that
support its widespread use in primary care centers,
allowing prevention, early diagnosis and treatment,
and even reversion of cognitive impairment.
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