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[Abstract] Objective: To analyze the application of the Mini-Mental State Examination (MMSE) scale in cognitive
assessment of elderly patients in a general ward. Methods: Elderly patients who underwent nephrosurgery and thoracic
surgery between July 2015 to June 2019 were eligible for the study. A total of 713 patients enrolled and data were collected
for the assessment of cognitive status. We analyzed the relationship between cognitive impairment, degree of cognitive
impairment, age, and gender. Result: In the 713 cases of cognitive ability assessment by the MMSE, there was cognitive
impairment in 21 (4.04%) male patients, and 10 (5.18%) female patients. In addition, the analysis of the correlation between
cognitive impairment and gender showed a P value of 0.51, which was not statistically significant. In the participants age
research, the average age of the patients in the cognitive normal group was 72.30±6.50 years old, and the average age of the
patients in the cognitive impairment group was 78.61±6.90 years old. Their p value was <0.0001, which was statistically
significant. Conclusion: There is a correlation between cognitive impairment and age. Therefore, the MMSE helps detect
cognitive impairment and potential safety hazards in elderly patients. It is convenient for medical staff to take corresponding
measures in time to ensure the safety of the patients.
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1 Introduction

Elderly patients show progressive systemic organ decline
due to older age leading to a great impact on their cognitive
function [1]. Based on the research, reports show that
cognitive decline in hospitalized elderly patients amounted
to 47.5% [2]. According to the result of previous
epidemiologic surveys, the prevalence of cognitive
impairment in elderly patients aged 65 years was quite high
and ranged from 35% to 50% of the population [3]. This
could lead to delicate and persistent cognitive impairment in
elderly patients after surgery [4]. In addition, cognitive
impairment is the transitional stage from the cognitive
changes of normal aging to very early dementia [5]. The
research shows that 10–15% of patients with mild cognitive

impairment (MCI) progress to dementia annually compared
to 1–2% of healthy controls [6].

Originally, the Mini-Mental State Examination (MMSE)
was designed to screen for dementia of Alzheimer’s [7].
Currently, it is used to evaluate various cognitive
impairments in medical organization, and can detect mild
cognitive impairment with higher sensitivity. This
assessment not only has high test-retest reliability and good
internal consistency but also has strength in detecting
executive function [8, 9]. The MMSE includes a 30-point
scale which is used in various languages. The researchers
need spend about 5 to 10 mins to finish the test. For cut-off
scores for dementia, the patients are commonly considered
to have dementia if their scores were 24 to 26 out of 30 [10, 11].
The aim of this study was to evaluate the application of the
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MMSE scale in cognitive assessment of elderly patients in a
general ward.

2 Methods

2.1 Participants Enrollment and Survey Methods
We invited 713 elderly patients who were treated in
department of renal surgery and thoracic surgery between
July 2015 to June 2019 and were older than 65 years. The
patients were divided into a cognitively normal group (n =
682) and cognitively impaired group (n = 31), according to
their cognitive function. All participants finished the MMSE
after the patient file was established face to face.

The MMSE included six aspect tests based on
directivity, immediate memory, attention and computation,
delayed memory, language, and visual space. There were 30
questions in the scale. Each correct answer was equivalent to
1 point. Each incorrect or no answer was equivalent to 0
points. The scoring was as follows: scores of 27-30 were
considered as normal cognition; 21-26 was classified as mild
cognitive impairment; 10-20 is classified as moderate
cognitive impairment; and 0-9 were classified as severe
cognitive impairment[3]. The retest reliability was 0.80-0.99,
the sensitivity of screening was 80%-90%, and the
specificity was 70%-80%[4].

2.2 Statistical Analysis
In this study, Microsoft Office Excel 2010 software was
used to build a database, and double entry was made for the
final recovered data. The software performed logical
verification to ensure the accuracy of regression entry. In
addition, SPSS 22.0 software was used for data analysis and
processing. Statistical analysis methods included a
univariate analysis—the categorical variables were assigned
by the value method and tested by a chi-square test, and
continuous variables were tested by an independent sample
t-test. Single factor analysis of variance (ANOVA) was used
to compare the means of multiple groups. Bilateral α =0.05
was taken as the test level, and P ≤ 0.05 was considered as
statistically significant.

3 Results

A total of 713 patients were included in this study which
included 520 males and 193 females. There were 31 patients
with cognitive impairment and 682 patients with normal
cognition (Table 1). In addition, among the patients with
cognitive impairment, there were 21 (4.04%) male patients
and 10 (5.18%) female patients. Statistical analysis showed
no significant difference between cognitive impairment and
gender differences.

Table 1. Correlation between cognitive impairment and gender
Projects Male Female Total P value

cognitively normal group 499 183 682
0.51cognitively impaired group 21 10 31

Total 520 193 713

Table 2 shows the effect of age on cognitive
impairment. The results indicated that the average age of the
patients was 72.30±6.50 years old in the cognitive normal
group, and 78.61±6.90 years old in the cognitive impairment

group. We compared the mean age between the two groups
via an independent sample T test. The results showed that
the difference between the two groups was statistically
significant.

Table 2. Correlation between cognitive impairment and age
Projects Age (year) (Mean ± SD) SD N (case) P value

cognitively normal group 72.30±6.50 6.496 682
<0.0001#

cognitively impaired group 78.61±6.90 6.903 31
# stands for independent sample T test

In order to explore whether there was a gender
correlation between patients with different degrees of

cognitive impairment and patients with normal cognition, we
divided the subjects into different groups of normal
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cognition, mild cognitive impairment, moderate cognitive
impairment, and severe cognitive impairment. We found that
the proportion of male patients in the four groups were
96.96% (499/520), 1.54% (8/520), 1.15% (6/520), 1.35%
(7/520); while female patients in the four groups were
94.82% (183/193), 1.04% (2/193), 1.55% (3/193), 2.59%

(5/193) (Table 3). There were no significant gender
differences between the mild, moderate, and severe
cognitive impairment groups and the normal cognitive
impairment group. Furthermore, different degrees of
cognitive impairment were not associated with normal
cognitive impairment and gender.

Table 3. Correlation between degree of cognitive impairment and Gender

Gender

Cognitive grade grouping N (case) P value

Severe cognitive
impairment

Moderate
cognitive

impairment

Mild cognitive
impairment

Cognitively
normal

Male 7 6 8 499 520
0.63*Female 5 3 2 183 193

Total 12 9 10 682 713
* stands for chi-square test

Based on the results of correlation between degree of
cognitive impairment and age, the mean age of the four
groups was 72.30±6.50 years, 79.00±5.908 years,
79.56±9.084 years, and 77.30±9.084 years, respectively.
Additionally, there were statistically significant differences
in age between the cognitive-normal group and the

cognitive-impairment group at different levels, such that the
average age of the three groups was higher than that of the
cognitive-normal group. Therefore, patients with any degree
of cognitive impairment were older than those with normal
cognitive impairment (Table 4).

Table 4. Correlation between degree of cognitive impairment and age
Projects Age (year) (Mean ± SD) N (case) P value

Cognitively normal 72.30±6.50 682
Mild cognitive impairment 79.00±5.908 12 <0.01＊

Moderate cognitive
impairment

79.56±9.084 9 <0.01＊

Severe cognitive impairment 77.30±9.084 10 <0.01＊
Total 713

* represents the comparison of mean values between groups, using one-way analysis of variance (one-way ANOVA)

4 Discussion

As the global aging population increases, the number of
elderly people in China will reach 254 million by the end of
2019[12]. Based on the research, in China, the number of
elderly people with cognitive impairment is also increasing
due to aging, leading to an increase in the annual number of
hospitalized elderly patients[3]. The number of elderly
patients in general wards are also increasing significantly[13].
In fact, elderly patients with cognitive impairment face
multiple safety hazards when they are in the hospital,

leading to many difficulties in treatment and recovery, such
as longer hospital stays and higher medical costs[14].
Therefore, timely detection and identification of disorders in
elderly patients and the adoption of appropriate measures
can avoid the occurrence of accidents during hospitalization
of elderly patients. Shortening the length of hospital stay can
reduce the medical costs, which is of positive significance to
the patients, their families, the hospital, and society.

Based on the above results, there was no correlation
between gender and cognitive ability in the elderly patients
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in the general ward. Therefore, both male and female elderly
patients needed to use the MMSE for cognitive ability
assessment. In addition, the cognitive abilities of older
patients are age-related. Results showed that the average age
of the elderly patients in the cognitive impairment group was
significantly higher than that in the normal cognitive group,
which means the risk of cognitive impairment in elderly
patients increases with age. In fact, there were more subtle
differences in cognitive impairment among patients of the
same age; hence, investigators need better assessment
techniques to accurately identify patients with different
levels of cognitive impairment and to provide more accurate
data.

Furthermore, elderly patients have varying degrees of
cognitive impairment. However, most family members of
elderly patients did not realize this risk and paid little
attention to the safety hazards of elderly patients in their
daily lives. The medical staff should inform the family
immediately when elderly patients are diagnosed with
cognitive impairment, and the staff should explain to the
patient’s family the potential safety problems and
corresponding countermeasures and sign the safety notice. In
addition, the medical staff should confirm the bedside label
and the patient’s wrist band label to ensure the safety of
elderly patients.

5 Conclusion

There is a correlation between cognitive impairment and age.
Therefore, the MMSE helps to detect cognitive impairment
and potential safety hazards in elderly patients. It is
convenient for medical staff to take corresponding measures
in time to ensure the safety of patients.
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