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1  |  INTRODUC TION

Geriatric cognitive impairment refers to the cognitive impairment in 
different degrees caused by various reasons in the elderly, which 
involves one or more cognitive domains, such as orientation, mem-
ory, calculations, attention, language, executive function, reasoning, 
and visuospatial function. It can have varying degrees of impact on a 
patient's social function and quality of life, even leading to death in 
severe situations. Cognitive impairment is divided into mild cognitive 

impairment (MCI) and dementia according to its severity.1 Subjective 
cognitive decline (SCD) is considered to be an earlier stage than MCI. 
SCD is a term that refers to an individual who complains of a decline 
in memory or other cognitive functions, but who scores normally on 
objective cognitive tests.2 The prevalence of cognitive impairment in 
the elderly is increasing with age.3- 5

To enhance the assessment, intervention, and follow- up of geri-
atric cognitive impairment in general hospitals and primary med-
ical institutions, the project group organized Chinese experts in 
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Abstract
Cognitive impairment is a term that refers to the impairment of one or more cognitive 
domains to varying degrees caused by a variety of reasons. It is under a high preva-
lence, many risk factors, complex etiology, and great harm to the elderly population. 
Early screening, diagnosis, and intervention for cognitive impairment in the elderly are 
of great importance. However, at present, the recognition rate of cognitive impair-
ment for the elderly in China is low, the rate of missed diagnosis is high, and the eval-
uation is not standardized. This consensus integrates the commonly used cognitive 
function assessment scales in China and abroad, and aims to popularize the screening 
of cognitive impairment, standardize the evaluation methods and procedures of cog-
nitive impairment in the elderly, and establish clinical diagnoses, interventions, and 
follow- up plans in a timely manner.
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geriatrics and neurology to formulate the following consensus on 
the method and process of assessment for geriatric cognitive im-
pairment based on a review of relevant literature (Main database: 
PubMed and WanFang data), extensive comments (Main ways: email 
consultations, video conferences and offline conferences), expert 
discussions, and in combination with the current actual situation of 
geriatric cognitive impairment assessment in China. This consensus 
is applicable to older outpatients and inpatients, and can be used by 
geriatricians in secondary and tertiary hospitals, and general prac-
titioners in community health service centers and nursing homes.

Consensus I: Geriatric cognitive impairment refers to 
varying degrees of impairment in one or more cog-
nitive domains caused by a variety of reasons in the 
elderly (Expert consensus).

2  |  EPIDEMIOLOGY OF GERIATRIC 
COGNITIVE IMPAIRMENT

The prevalence of geriatric cognitive impairment is estimated dif-
ferently among studies. A Meta- analysis of 34 studies in the United 
States showed that the prevalence of MCI was 6.7% for the elderly 
aged 60– 64 years, 8.4% for 65– 69 years, 10.1% for 70– 74 years, 
14.8% for 75– 79 years, and 25.2% for 80– 84 years.3 The preva-
lence of all- cause dementia in the United States was 14.0% for ages 
71 years and above, with Alzheimer disease (AD) being the most 
common type of dementia. The prevalence of AD in the United 
States among people aged 65 years and above was ~ 10%, 3% for 
those aged 65– 74 years, 17% for 75– 84 years, and 32% for 85 years 
and above, respectively, indicating an increasing trend with age.4

A large- scale study that collected data from 2015 to 2018 
showed that the prevalence of MCI in China was 15.5% among the 
elderly aged 60 years and above, specifically 11.9% for those aged 
60– 69 years, 19.3% for 70– 79 years, 24.4% for 80– 89 years, and 
33.1% for 90 years and above. The prevalence of all- cause demen-
tia was 6.0% in the elderly aged 60 years and above, 2.9% for those 
aged 60– 69 years, 8.4% for 70– 79 years, 14.6% for 80– 89 years, 
and 31.9% for 90 years and above, specifically. It was expected that 
38.77 million patients with MCI and 15.07 million patients with 
dementia aged 60 years and above in China, of which 9.83 million 
(3.9%) were AD, 3.92 million (1.6%) were vascular dementia (VaD), 
and 1.32 million (0.5%) were other types of dementia.5

Consensus II: The prevalence of geriatric cognitive 
impairment is increasing with age (Evidence level 1).

3  |  RISK FAC TORS OF GERIATRIC 
COGNITIVE IMPAIRMENT

Age is an important independent risk factor for geriatric cognitive 
impairment, especially for AD. Epidemiological studies conducted 
in various countries confirmed that the incidence and prevalence of 

AD increases with age. Meta- analyses revealed that the prevalence 
of AD will double every decade beyond the age of 60 years.6 Higher 
education can increase brain reserve and significantly reduce the 
risk of cognitive impairment in the elderly, possibly because it stimu-
lates synaptic connections between neurons and activates neuronal 
function, thereby reducing the occurrence of cognitive impair-
ment.3,7 The long- term Mediterranean diet has a protective effect 
on cognitive function and can slow the rate of cognitive decline.1,4 
Smoking, reduced mental activity, insufficient physical activity, and 
decreased social contact are associated with an increased risk of 
cognitive impairment.1,4,5,8

Another risk factor for cognitive impairment in the elderly is isch-
emic or hemorrhagic stroke. According to studies, about 10% of pa-
tients with stroke had pre- stroke dementia, 10% developed incident 
dementia following their first stroke, and 30% developed dementia 
with a recurrent stroke.9 Cardiovascular metabolic risk factors (eg, 
diabetes, hypertension, hypercholesterolemia, obesity, metabolic 
syndrome, and vascular diseases) were associated with cognitive im-
pairment and were independently associated with AD and VaD.10,11 
Studies showed that genetic risk factors play a significant role in 
both early- onset and late- onset AD, as well as other neurodegener-
ative diseases.12 Other factors that may increase the risk of geriatric 
cognitive impairment include atrial fibrillation, depression, traumatic 
brain injury, hearing impairment, alcohol abuse, air pollution, etc.8 
Meanwhile, the Mediterranean diet, physical exercise, computer 
games, social activities, and control of cardiovascular risk factors can 
reduce the risk of cognitive impairment in the elderly.1

Consensus III: Aging, low education level, smoking, 
alcohol abuse, reduced mental activity, insufficient 
physical activity, decreased social contact, stroke, 
depression, traumatic brain injury, hearing impair-
ment, air pollution, cardiovascular metabolic risk 
factors, and family history of dementia are the risk 
factors of geriatric cognitive impairment. Meanwhile, 
the Mediterranean diet, physical exercise, computer 
games, and social activities, as well as the manage-
ment of cardiovascular risk factors, can help to re-
duce the risk of geriatric cognitive impairment (Expert 
consensus).

4  |  ETIOLOGY OF GERIATRIC COGNITIVE 
IMPAIRMENT

Although the etiology of MCI in the elderly is diverse and complex, 
and the prognosis of MCI may vary, there may be a shared pathology 
between MCI and dementia. MCI occurs as a result of primary nerv-
ous system diseases, secondary nervous system injuries and other 
system diseases, or neuropsychological diseases in the elderly.13

Dementia is classified as AD, VaD, dementia with Lewy bodies 
(DLB), frontotemporal dementia (FTD), Parkinson's disease with 
dementia (PDD), and other types of dementia according to the 



156  |    NI et al.

etiology. AD is the most prevalent type of dementia, accounting 
for 50%– 70% of all dementia, followed by VaD (15%– 20%), DLB 
(5%– 15%), FTD (5%– 10%), PDD (3.6%) and other types of demen-
tia.1,4,5 AD is divided into familial AD and sporadic AD. Familial AD 
is inherited in an autosomal dominant manner, and the onset age is 
usually before the age of 65 years. The amyloid precursor protein 
(APP), presenilin1 (PSEN1), and presenilin 2 (PSEN2) genes are the 
most frequently found pathogenic genes. Whereas there are nu-
merous risk genes, the apolipoprotein E (ApoE) gene is currently 
considered the most relevant gene for more than 90% of sporadic 
AD.12

Consensus IV: The etiology of geriatric cognitive im-
pairment is diverse and complex. AD is the most prev-
alent type of dementia, followed by VaD, DBL, FTD, 
PDD, and other types of dementia (Evidence level 1).

5  |  A SSESSMENT METHODS OF 
GERIATRIC COGNITIVE IMPAIRMENT

5.1  |  Rapid screening scales of cognitive 
impairment

The rapid screening scales, with less time and simple operation, are 
especially suitable for the cognitive impairment screening of elderly 
patients in outpatient clinics, community medical institutions, and 
nursing homes.

5.1.1  |  Clock drawing test

The clock drawing test (CDT) is simple but involves multiple cognitive 
domains: understanding, planning, visual memory, graphical recon-
struction, visuospatial construction, movement performance, digital 
memory arrangement, abstraction, attention, anti- interference, and 
frustration tolerance. It is suitable for the screening of early cogni-
tive impairment, with a sensitivity of 0.77 and specificity of 0.80.14 
However, it is insensitive to very minor cognitive impairment and 
is not suitable for evaluation in patients with low education levels, 
aphasia, or anomia.

5.1.2  |  Min- Cog

The Mini- Cog is a brief, widely used cognitive test that consists of 
CDT and recall of three unrelated words without prompt. The test 
score is determined by word recall. The subject who can recall all 
three words is diagnosed with cognitively normal. The subject who 
cannot recall any word is diagnosed with cognitive impairment. 
Subjects who can recall one or two words are classified according to 
the CDT results, with abnormal CDT indicating cognitive impairment 
and normal CDT indicating no cognitive impairment. The Mini- Cog is 

easy to operate and only takes 3– 4 minutes to complete. The sensi-
tivity and specificity of predicting cognitive impairment are 0.9 and 
0.71, respectively. Due to the fact that the Mini- Cog contains CDT, 
its sensitivity is greater than that of CDT.14 The Mini- Cog is not rec-
ommended for patients with low education level, aphasia, or anomia, 
but it is less affected by age and language.14

5.1.3  |  Ascertain dementia eight- item

The ascertain dementia eight- item (AD8) is a brief informant 
questionnaire and performs well in the detection of early cogni-
tive impairment and dementia. It takes ~ 3 minutes to complete. A 
Meta- analysis of seven related studies, involving 3728 subjects, 
demonstrated that its sensitivity and specificity for distinguishing 
normal cognition from cognitive impairment were 0.72 and 0.67, re-
spectively, and non- dementia from dementia were 0.91 and 0.78, 
respectively.15 

Consensus V: The CDT, Mini- Cog, and AD8 are easy 
to operate and have a high degree of sensitivity and 
specificity. They are recommended for screening cog-
nitive impairment of elderly patients in outpatient 
clinics, community medical institutions, and nursing 
homes (Expert consensus).

5.2  |  Overall cognitive assessment scales

The assessment of overall cognitive function encompasses multiple 
cognitive domains and provides a comprehensive picture of the cog-
nitive state and characteristics, which is critical for the diagnosis and 
etiology of cognitive impairment in the elderly.

5.2.1  |  Mini- Mental State Examination

The Mini- Mental State Examination (MMSE) is one of the most 
widely used cognitive assessment scales in clinical practice, which 
covers the cognitive domains, including orientation, memory, at-
tention, calculation, language, and visuospatial constructional func-
tion. It is a 30- point test and takes ~ 7 minutes to complete. The 
test score is affected by age, education, language, movement, visual 
impairment, and other factors. The cutoff point should be different 
among the subjects of different ages and educational levels. Meta- 
analysis showed that the sensitivity and specificity for screening 
cognitive impairment in primary medical institutions were 0.64 and 
0.80, respectively.16 The area under the receiver operating charac-
teristic curve (AUC) for distinguishing normal cognition from MCI in 
the elderly ranged from 0.43 to 0.94. The AUC for the detection of 
AD ranged from 0.67 to 0.99.17 It can be widely used for large- scale 
screening of dementia, but it has some limitations in differentiating 
normal cognition from MCI, and MCI from dementia in the elderly.
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5.2.2  |  Montreal Cognitive Assessment

The Montreal Cognitive Assessment (MoCA) covers a broader range 
of cognitive domains, such as memory, language, attention, abstrac-
tion, orientation, visuospatial constructional skills, and executive 
functions. It is a 30- point test and takes ~ 10 minutes to complete. 
Meta- analysis showed that the AUC to distinguish normal cogni-
tion from MCI in the elderly ranged from 0.71 to 0.99. The AUC for 
the detection of AD ranged from 0.87 to 0.99.17 Compared with the 
MMSE, the MoCA is more sensitive to detecting MCI and is capable 
of detecting cognitive heterogeneity due to the absence of the ceil-
ing effect.18

5.2.3  |  Alzheimer's Disease Assessment Scale- 
Cognitive Subscale

The Alzheimer's Disease Assessment Scale- Cognitive Subscale 
(ADAS- cog) focuses on memory and language function, which con-
sists of 12 items, including word recall, naming, commands, con-
structional praxis, ideational praxis, orientation, word recognition, 
remembering test instructions, oral expression, word finding, lan-
guage comprehension, and attention. Scores on the test ranged from 
0 to 75. With a cutoff point of 10, the sensitivity, specificity, and 
AUC for the diagnosis of MCI were 0.61, 0.93, and 0.82, respectively. 
With a cutoff point of 15, the sensitivity, specificity, and AUC for the 
diagnosis of AD were 0.73, 0.92, and 0.91, respectively. The diagnos-
tic accuracy for normal cognition, MCI, and AD in the elderly were 
81.7%, 58.0%, and 71.1%, respectively, with an overall accuracy of 
70.5%.19 It is frequently used to assess drug efficacy in patients with 
mild to moderate AD and to monitor changes in the severity of cog-
nitive decline in patients with AD.

5.2.4  |  Clinical Dementia Rating

The Clinical Dementia Rating (CDR) graded the severity of impair-
ment of cognitive function and social life function through semis-
tructured interviews with the subject and caregiver. It is commonly 
used in clinical trials to assess the severity in patients with AD. The 
subject's six cognitive domain functions were evaluated, includ-
ing memory, orientation, judgment, problem solving, social affairs, 
family life and hobbies, and personal care. The degree of cognitive 
impairment was graded according to the subject's performance: 0 
points for no cognitive impairment, 0.5 points for suspected demen-
tia, 1 point for mild dementia, 2 points for moderate dementia, and 3 
points for severe dementia.20

Consensus VI: The MMSE is the most widely used 
cognitive assessment scales in clinical practice, and 
they are recommended for overall cognitive assess-
ment in the elderly (Evidence level 1). Compared 
with the MMSE, the MoCA is more sensitive to 

distinguishing normal cognition from MCI (Evidence 
level 2). The ADAS- cog is advised for the evaluation 
of drug efficacy in mild to moderate elderly patients 
with AD (Evidence level 2). The CDR is recommended 
for the assessment of the severity in elderly patients 
with AD (Evidence level 2).

5.3  |  Assessment scales of important cognitive 
domain functions

Following a brief screening and overall assessment, if necessary, a 
specific cognitive domain function should be thoroughly evaluated. 
However, some assessment tools are complicated to operate, time- 
consuming, and require professional training or testing in a special-
ized neuropsychological testing room.

5.3.1  |  Assessment of memory

In clinical practice, memory assessment mainly focuses on epi-
sodic memory. The Auditory Verbal Learning Test (AVLT), Wechsler 
Memory Scale (WMS), and Non- Language- Based Cognitive 
Assessment (NLCA) can be selected. Episodic memory assessment 
cannot save time by doing only immediate memory tests while ig-
noring delayed memory tests because delayed memory, rather than 
immediate memory, is significantly associated with hippocampal 
atrophy.21

The AVLT is widely used in the assessment of memory im-
pairment and has favorable consistency for people with different 
regional cultures and educational levels. The vocabulary of the 
World Health Organization- University of California, Los Angeles 
(WHO/UCLA) AVLT is more accessible and less challenging than 
that of Rey- AVLT and California version AVLT. The Chinese ver-
sion of WHO/UCLA AVLT retains the characteristics of the 
original AVLT, which is suitable for the detection of memory im-
pairment in people of different educational levels and ages, and 
has a good correlation with the overall cognition and other cog-
nitive domains, providing multiple indicators for the differential 
diagnosis of elderly MCI and mild AD.22 The WMS is a commonly 
used scale to evaluate various memory functions, and can also be 
used for a brief assessment of cognitive status. It has good re-
liability and validity with test– retest reliability of 0.78– 0.91 and 
an average reliability coefficient of 0.90– 0.98.23,24 The NLCA is a 
scale developed in China to assess the non- verbal cognitive func-
tion of patients with aphasia. In this test, the non- verbal pictures 
and material objects are used to evaluate the subject's short- term 
memory, attention, executive functions, visuospatial functions, 
and logical reasoning abilities with demonstrations instead of in-
structions. It takes ~ 30 minutes to complete. The total score is 80 
and a score of less than 75 is considered cognitive impairment. 
Its outcomes are primarily affected by age but are not related to 
education and gender.25
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5.3.2  |  Assessment of attention

Attention can be assessed by the Digit Span Test (DST) of the Wechsler 
Adult Intelligence Scale, Test of Everyday Attention (TEA), Paced 
Auditory Serial Addition Test (PASAT), Symbol Digit Modalities Test 
(SDMT), Number Cancellation Test (NCT), Continuous Performance 
Test (CPT), and Trail Making Test (TMT).21,26,27

The DST is commonly used to test subjects’ instantaneous mem-
ory and attention, as well as their alertness, concentration, main-
tenance, and alternation of attention. The TEA takes the scenes of 
daily life as test items, which are designed into eight sub- tests for 
different dimensions of attention. The selective attention, sustained 
attention, shifted attention, and divided attention are evaluated by 
visual and auditory stimulation tests. The PASAT is commonly used 
to assess divided attention. The SDMT is mainly used to evaluate 
the subject's learning, sustained attention, and alternating atten-
tion. The NCT is used to test attention stability. The CPT is used to 
detect sustained attention, including visual and auditory sustained 
attention.

The TMT is a common diagnostic tool that requires subjects to 
quickly connect consecutive targets, with the time to complete as 
a measure. The TMT- A requires the subject to connect all the num-
bers (1, 2, 3, etc.) in sequence. The TMT- B requires the subject to 
connect numbers and letters (1, A, 2, B, etc.) alternately. Both the 
TMT- A and TMT- B involve visual scanning and graphomotor speed, 
and can be used to assess the subject's attention and visual process-
ing speed. The TMT- B further relates to executive components, such 
as working memory, inhibition control, or set- shifting, and can be 
used to assess the subject's executive functions. The TMT is one of 
the most widely used neuropsychological tests in English- speaking 
countries, and is also applicable to elderly patients with cognitive 
impairment. However, its use in cross- cultural environments is lim-
ited due to the inclusion of English letters in the TMT- B. This feature 
prevents the TMT from being applied to individuals with dyslexia, il-
literacy, low education level, and who are unfamiliar with the English 
alphabet.21,26,27

5.3.3  |  Assessment of executive functions

The executive functions can be assessed by the Behavioral 
Assessment of the Dysexecutive Syndrome (BADS), Stroop Color 
and Word Test (SCWT), TMT, maze tests, Category Test (CT), 
Wisconsin Card Sorting Test (WCST), and California Card Sorting 
Test (CCST).21,26,27

The BADS frequently uses real- world problems to assess a sub-
ject's executive functions in daily life, testing the ability to plan, 
organize, supervise, and solve problems. It is less affected by the 
subject's culture and linguistic background. The WCST is commonly 
used for the assessment of executive functions in psychiatric and 
neurosurgical patients with good stability, validity, and reliability. 
However, the prerequisite for the SCWT testing is that the patient 
must have normal visual acuity, and its results should be interpreted 

cautiously in the elderly. The SCWT should not be used in isolation 
for diagnostic decision making, but rather in conjunction with other 
test parameters to comprehensively analyze and determine the sub-
ject's executive functions. Although the overall test mode of the 
CCST is similar to that of the WCST, some studies indicated that 
the CCST is more sensitive than the WCST at detecting executive 
defects. It is particularly emphasized that the executive functions 
are divisible, and different executive function components contrib-
ute to the completion of different complex executive tasks. It is not 
sufficient to rely on a single task (such as the WCST) as an overall 
evaluation of the executive function.

5.3.4  |  Assessment of language function

The language function can be assessed by the Verbal Fluency Test 
(VFT) and the Boston Naming Test (BNT). For the more detailed test, 
the Aphasia Battery of Chinese (ABC) and the Chinese Rehabilitation 
Research Center Standard Aphasia Examination (CRRCAE) can be 
chosen.

The VFT consists of a semantic fluency test, phonemic fluency 
test, and movement fluency test, which needs to be modified appro-
priately for domestic application due to the differences in language 
and culture. The popular rapid verbal retrieve (RVR) test in China 
requires the subject to list out as many names in a given category 
(eg, fruits, vegetables, animals, supermarket commodities, clothing, 
vehicles, surnames, city names, and household items) within 1 min-
ute. The phonetic fluency test requires the subject to enumerate as 
many idioms or colloquialisms that began with the characters “Yi” or 
“Wan” within 1 minute. The movement fluency test requires the sub-
ject to list out as many movements in a given situation within 1 min-
ute. Semantic fluency rather than alphabetic fluency at baseline was 
related to an increased risk of MCI, according to an annual longi-
tudinal follow- up study of 514 community seniors aged 65 years.28 
Studies showed that the defect of movement fluency appears first, 
with the disease progression, the impairment of semantic fluency 
and phonetic fluency also gradually develop. The impairment of pho-
netic fluency could be used to predict the occurrence of PDD.29,30

The BNT is commonly used to assess the visual naming ability of 
patients with dementia, stroke, and traumatic brain injury.31,32 The 
ABC was revised by Gao et al with reference to the Western apha-
sia battery in combination with Chinese culture and language habits. 
The ABC consists of four parts: oral expression, listening compre-
hension, reading, and writing. The language function is scored by 
the subject's speed, accuracy, quantity, and intonation in answering 
questions and retelling words. The diagnosis of aphasia type can be 
aided by the diagnostic flow chart of the ABC in combination with 
the lesion location on cranial imaging.33

The CRRCAE was developed by the China Rehabilitation 
Research Center according to Chinese language and culture habits 
with reference to the Japanese standard aphasia test. It is appli-
cable to adults with aphasia in various parts of China. The first 
section of the CRRCAE evaluates the patient's language function 
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by answering questions. The second section of the CRRCAE con-
sists of nine subtests, including listening comprehension, retelling, 
speaking, aloud reading, reading, transcription, description, dicta-
tion, and calculation. Throughout the test, the patient's reactions 
are meticulously recorded, including body posture, expression, 
reaction time, and content.34 A study showed that the CRRCAE 
had good reliability (interclass correlation coefficients >0.9) and 
sensitivity (0.94), and its total score was effective at assessing the 
severity of aphasia. The CRRCAE can be used as a quantifiable 
indicator in the clinical evaluation and rehabilitation of patients 
with aphasia.35

5.3.5  |  Assessment of visuospatial 
constructional function

The CDT, cancellation tests, Rey- Osterrieth Complex Figure Test 
(CFT), Hooper Visual Organization Task (HVOT), and Judgment of 
Line Orientation (JLO) can all be selected to assess the visuospatial 
constructional function.

The cancellation tests are simple and easy to operate and can be 
used for large- scale screening of people. The digital cancellation test 
is used to assess attention. The graphic cancellation tests (includ-
ing balloons cancellation test and bells cancellation test) are com-
monly used to assess the visuospatial executive abilities.36 The CFT 
is the most commonly used test in the world to evaluate visuospatial 
constructional abilities and visual memory. It also has good validity 
among the elderly in China. The CFT includes copying graphics, re-
drawing in delayed memory, and local recognition of graphics. The 
copying graphics test is used to evaluate the visuospatial construc-
tional abilities. The redrawing in the delayed memory test is used 
to evaluate the retention of information. The local recognition of 
graphics test is used to assess the discriminating ability of local de-
tails. However, its results may be affected by the subject's education 
level.37,38 The HVOT is a commonly used test of visuospatial func-
tions and can evaluate the subject's organizing ability of visuospa-
tial objects.39 The JLO requires the subject to compare a pair of line 
segments from different angles with those from standard images to 
evaluate the visuospatial perception.40

Consensus VII: The AVLT and WMS are recom-
mended for memory function assessment, whereas 
the NLCA is recommended for patients with aphasia. 
The DST and TMT are recommended for attention 
assessment. The BADS and TMT are recommended 
for executive function assessment, whereas the 
WCST is proposed for psychiatric and neurosurgi-
cal patients. The VFT and BNT are recommended 
for language function assessment, whereas the ABC 
and CRRCAE are suggested for more detailed as-
sessment. The CDT, cancellation tests, CFT, HVOT, 
and JLO are recommended for the assessment 

of visuospatial constructional functions (Expert 
consensus).

5.4  |  Assessment of activities of daily living

Decreased activity of daily living (ADL) is one of the core symptoms 
of dementia. The complex social functions of patients with MCI have 
been damaged to a certain extent. The impairment of complex in-
strumental activities of daily living (IADL) or social functions can 
predict the transition from MCI to dementia.

The ADL scale developed by Lawton and Brody in 1969 is com-
monly used in clinical practice, which consists of the basic activities 
of daily living (BADL) scale and IADL scale. The ADL can be ana-
lyzed by total score, subscale score, and individual score. However, 
it may be affected by a variety of factors (eg, age, visual, auditory, or 
movement dysfunction, physical diseases, and depression), so the 
interpretation of its score should be cautious.26

The Alzheimer's Disease Cooperative Study Activities of Daily 
Living (ADCS- ADL) scales are specifically designed to evaluate 
BADL and IADL for patients with varying degrees of AD severity. 
Galasko et al developed the ADCS- ADL- SEV scale for patients with 
severe AD and the ADCS- ADL- MCI scale for patients with MCI. The 
ADCS- ADL- MCI scale involves complex social function and daily ac-
tivity, and its score can distinguish patients with MCI from healthy 
controls and be helpful for the diagnosis of MCI.41

Consensus VIII: The Lawton ADL scale is recom-
mended for the clinical assessment of ADL (Evidence 
level 1). The ADCS- ADL scale is recommended for 
the scientific research assessment of ADL in patients 
with AD; the ADCS- ADL- SEV scale for patients with 
severe AD; and the ADCS- ADL- MCI scale for patients 
with MCI (Expert consensus).

5.5  |  Assessment of mental and 
behavioral symptoms

The Neuropsychiatric Inventory (NPI) is the most commonly 
used scale to assess the behavioral and psychological symptoms 
of dementia (BPSD). On the basis of simplifying the content of 
the NPI, Kaufer et al developed the Neuropsychiatric Inventory 
Questionnaire (NPI- Q). The evaluators obtained the information 
about the subject by asking the informant or family members. The 
NPI- Q is brief and reliable, making it suitable for clinical use, but 
it is also susceptible to being influenced by the informant's knowl-
edge level, comprehension ability, and cultural background.42 The 
Chinese version of the NPI- Q also demonstrated high reliability 
and validity, according to studies.43 The Chinese version of the 
neuropsychiatric inventory- nursing home (NPI- NH) showed ac-
ceptable internal consistency (Cronbach's α coefficient for the 
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total scale, frequency, severity, and disturbance subscales were 
0.64, 0.70, 0.73, and 0.80, respectively) and test– retest reliability 
(intra- class correlation coefficient for the total scale, frequency, 
severity, and disturbance subscales were 0.93, 0.92, 0.89, and 
0.91, respectively).20

The behavioral pathology in AD (BEHAVE- AD) can comprehen-
sively and effectively evaluate the BPSD of patients with dementia. 
There were 25 items in total, and each item was graded on four lev-
els (0– 3 points) according to the severity of symptoms. In addition, 
there was an overall rating item, which was graded on four levels 
(0– 3 points) according to the overall impression. A study of 63 pa-
tients with dementia in China discovered that the Chinese version of 
BEHAVE- AD had good reliability and validity.44

Consensus IX: The NPI is the most commonly used 
scale for the clinical assessment of BPSD. The reliabil-
ity and validity of the NPI- Q are equivalent to those 
of the NPI. The BEHAVE- AD can comprehensively 
and effectively assess the BPSD of patients with de-
mentia. The NPI, NPI- Q, NPI- NH, or BEHAVE- AD are 
recommended for the assessment of BPSD in elderly 
patients with dementia (Expert consensus).

6  |  GERIATRIC COGNITIVE SCREENING 
SC ALE AND GERIATRIC COGNITIVE 
COMPREHENSIVE A SSESSMENT SC ALES

At present, the majority of clinically used cognitive assessment scales 
in China are quoted from abroad, some of which do not conform to 
the Chinese national conditions and culture, and a set of integrated 
clinically applicable versions is lacking. Due to the concealment of 
early symptoms, patients with MCI or early dementia tend to first 
visit community medical institutions or other clinical specialties. 
Furthermore, most of the general practitioners in community medi-
cal institutions and the non- neuropsychiatrists in general hospitals 
were not trained in cognitive assessment. The evaluation results are 
affected by the nonstandard operation and the unfamiliarity with 
the instructions. The complete comprehensive assessment toolset 
is too complex to be performed, which reduces the test willingness 
of the subjects. The non- uniform scoring standards, uneven qual-
ity of collected data, and poor consistency of assessment results all 
impede data sharing and are not conducive to the early detection 
and subsequent diagnosis, intervention, and follow- up of cognitive 
impairment in the elderly.

Combining with Chinese national conditions and the characteris-
tics of the elderly population, the project group adopted the Delphi 
Method to select, reorganize, and adapt the items of the commonly 
used clinical cognitive function assessment scales, and developed 
the geriatric cognitive screening scale, the geriatric cognitive com-
prehensive assessment self- rating scale, and the geriatric cognitive 
comprehensive assessment examiner- rating scale.

6.1  |  Geriatric cognitive screening scale

The Geriatric Cognitive Screening Scale (GCSS), as shown in 
Appendix A, covers 11 cognitive domains: time orientation, location 
orientation, immediate memory, delayed memory, calculation, nam-
ing, retelling, verbal fluency, abstraction, attention, and visuospatial 
construction. The total score is 20 points.45 This scale is suitable for 
cognitive screening in older outpatients or inpatients. The clinical 
verification of 546 cases in four tertiary general hospitals in Beijing 
and Shanghai showed that the sensitivity and specificity were 0.86 
and 0.77, respectively, when the demarcation score was 16 points. 
The AUC was 0.90 (95% confidence interval [CI] = 0.87– 0.92). The 
Cronbach's α coefficient was 0.81, indicating that the internal con-
sistency was generally favorable.

6.2  |  Geriatric Cognitive Comprehensive 
Assessment Self- Rating Scale

The Geriatric Cognitive Comprehensive Assessment Self- Rating 
Scale (GCCASS), as shown in Appendix B, asks the subject or in-
formant the following six questions: ① Do you remember your 
address and telephone number? ② Do you often forget your 
appointments with others? ③ Are you always looking for your 
things everywhere? ④ Do you remember what year it is? What 
month? ⑤ Do you have any difficulty learning how to use new 
things (mobile phones, home appliances, etc.)? and ⑥ Have your 
interests/hobbies decreased? It takes ~ 3 minutes to complete, 
with a total score of six points.45 This scale is suitable for cog-
nitive self- assessment in older outpatients or inpatients. The 
clinical verification showed that the sensitivity and specificity 
were 0.92 and 0.66, respectively, when the demarcation score 
was three points. The AUC was 0.85 (95% CI = 0.82– 0.88). The 
Cronbach's α coefficient was 0.76, indicating that the internal 
consistency was generally good.

6.3  |  Geriatric Cognitive Comprehensive 
Assessment Examiner- Rating Scale

The Geriatric Cognitive Comprehensive Assessment Examiner- 
Rating Scale (GCCAES), as shown in Appendix C, covers 12 cognitive 
domains: time orientation, location orientation, immediate memory, 
delayed memory, calculation, attention, retelling, naming, language 
understanding, verbal fluency, abstraction, and visuospatial con-
struction. The total score is 30 points.45 This scale is suitable for cog-
nitive comprehensive assessment in older outpatients or inpatients. 
The clinical verification showed that the sensitivity and specificity 
were 0.88 and 0.78, respectively, when the demarcation score was 
24 points. The AUC was 0.91 (95% CI = 0.89– 0.93). The Cronbach's 
α coefficient was 0.87, indicating that the internal consistency was 
excellent.
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Consensus X: The GCSS is recommended for cogni-
tive screening in older outpatients or inpatients. The 
GCCASS and GCCAES are recommended for compre-
hensive cognitive assessment in older outpatients or 
inpatients (Expert consensus).

7  |  A SSESSMENT PROCESS OF GERIATRIC 
COGNITIVE IMPAIRMENT

The entire assessment process includes general information col-
lection, medical history collection, physical examination, rapid 
cognitive screening, comprehensive cognitive evaluation, spe-
cific cognitive domain function assessment (optional), BPSD 
assessment and ADL assessment. Individualized auxiliary ex-
amination items should be selected based on the medical his-
tory and physical examination results, and, on this basis, the 
clinical diagnosis, interventions, and follow- up plans should be 
developed.

The scale test is the core content of the assessment of geriatric 
cognitive impairment, but the clinical diagnosis depends not only on 

the scale score, but also on the subject's medical history, physical 
examination, and auxiliary examination results. The clinical diagnosis 
should first determine the presence of cognitive impairment and, if 
so, further evaluate its severity and possible etiology. The assess-
ment process is shown in Figure 1.

Consensus XI: The clinical diagnosis of geriatric cogni-
tive impairment should be based not only on cognitive 
assessment tests but also on a comprehensive con-
sideration of the subject's history, physical examina-
tions, and ancillary examinations (Expert consensus).

EXPERT PANELISTS (List in alphabetic order by the last name in 
Chinese Pinyin):

Jiumei Cao (Department of Geriatrics, Ruijin Hospital, Shanghai 
Jiaotong University School of Medicine); Bo Chen (Department of 
Geriatrics, Jiangsu Provincial Key Laboratory of Geriatrics, First 
Affiliated Hospital, Nanjing Medical University); Zheng Chen (Beijing 
Geriatric Hospital); Hua Cui (Department of Geriatric Cardiology, 
Chinese PLA General Hospital); Shuiping Dai (Center of Gerontology 
and Geriatrics, National Clinical Research Center for Geriatrics, 

F I G U R E  1  Flowchart for assessment 
of geriatric cognitive impairment. SCD, 
subjective cognitive decline; MCI, mild 
cognitive impairment; AD, Alzheimer 
disease; VaD, vascular dementia; 
DLB, dementia with Lewy bodies; 
FTD, frontotemporal dementia; PDD, 
Parkinson's disease with dementia.
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West China Hospital, Sichuan University); Linzi Deng (Beijing 
Hospital); Jinglong Gao (Department of Geriatric Neurology, Shaanxi 
Provincial People's Hospital); Xuewen Gao (Institute of Geriatrics, 
Inner Mongolia People's Hospital); Zhe Jin (Department of Geriatrics, 
Beijing Geriatric Hospital); Lin Kang (Department of Geriatrics, 
Peking Union Medical College Hospital); Feika Li (Department of 
Geriatrics, Ruijin Hospital, Shanghai Jiaotong University School 
of Medicine); Rui Li (Department of Geriatric Neurology, Shaanxi 
Provincial People's Hospital); Siyuan Li (Center of Gerontology and 
Geriatrics, National Clinical Research Center for Geriatrics, West 
China Hospital, Sichuan University); Yan Li (Department of Geriatric 
Medicine, The Affiliated Hospital of Kunming University of Science 
and Technology, The First People's Hospital of Yunnan Province); 
Gongxiang Liu (Center of Gerontology and Geriatrics, National 
Clinical Research Center for Geriatrics, West China Hospital, Sichuan 
University); Ying Liu (Center of Gerontology and Geriatrics, National 
Clinical Research Center for Geriatrics, West China Hospital, 
Sichuan University); Lina Ma (Department of Geriatrics, Xuan Wu 
Hospital, Capital Medical University); Xunlong Ma (Department 
of General Medicine, The third Hospital of Mianyang); Yongjun 
Mao (Department of Geriatric Medicine, The Affiliated Hospital of 
Qingdao University); Li Mo (Center of Gerontology and Geriatrics, 
National Clinical Research Center for Geriatrics, West China 
Hospital, Sichuan University); Xiushi Ni (Department of Geriatrics, 
Shanghai General Hospital, Shanghai Jiao Tong University School of 
Medicine); Huiyun Pan (Center of Geriatrics, First Affiliated Hospital 
College of Medicine, University of Zhejiang); Jin Peng (Center of 
Gerontology and Geriatrics, National Clinical Research Center for 
Geriatrics, West China Hospital, Sichuan University); Mingzhao Qin 
(Department of Geriatrics, Beijing Tongren Hospital, Capital Medical 
University); Yuetao Song (Institute for Geriatrics and Rehabilitation, 
Beijing Geriatric Hospital, Beijing University of Chinese Medicine); 
Xiaohong Sun (Department of Geriatrics, Peking Union Medical 
College Hospital); Zhe Tang (Xuan Wu Hospital, Capital Medical 
University); Fangyuan Tian (Department of Pharmacy, West China 
Hospital, Sichuan University); Yingxuan Tian (Department of 
Geriatric Respiratory, Shaanxi Provincial People's Hospital); Zhaohui 
Wang (Department of Geriatrics, Union Hospital, Tongji Medical 
College, Huazhong University of Science and Technology); Jiahe 
Wang (Department of Family Medicine, Shengjing Hospital of China 
Medical University); Jianye Wang (Beijing Hospital); Qing Wang 
(Department of Geriatrics, Fuxing Hospital Affiliated to Capital 
Medical University); Fang Wu (Department of Geriatrics, Ruijin 
Hospital, Shanghai Jiaotong University School of Medicine); Jianqing 
Wu (Department of Geriatrics, Jiangsu Provincial Key Laboratory 
of Geriatrics, First Affiliated Hospital, Nanjing Medical University); 
Jinhui Wu (Center of Gerontology and Geriatrics, National Clinical 
Research Center for Geriatrics, West China Hospital, Sichuan 
University); Yiying Wu (Department of Geriatrics, Shanghai General 
Hospital, Shanghai Jiao Tong University School of Medicine); 
Huan Xi (Beijing Hospital); Ming Yang (Center of Gerontology and 
Geriatrics, National Clinical Research Center for Geriatrics, West 
China Hospital, Sichuan University); Pulin Yu (Beijing Hospital); 
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APPENDIX A

Geriatric Cognitive Screening Scale (GCSS)

Cognitive domains Items Score

Time orientation What is the year? Month? 1

Location orientation Where are we now: Province/city? District/county? 1

Immediate memory I will tell you three objects (red flag, car, and mobile phone)a. Please keep them in mind. Please repeat 
them after I have said them. Remember these three objects, because I will ask you to recall all three 
of them later. (This item is scored based on the subject's first response, but the assessor can repeat it 
up to five times.)

□ Red flag □ Car □ Mobile phone

3

Calculation I will ask you to count by subtracting seven from 100, and then, keep subtracting seven from your 
answer until I tell you to stop.

□ □ □ □ □

5

Delayed memory Earlier, I gave you the names of three things. Can you tell me what they were? (red flag, car, mobile 
phone)

□ Red flag □ Car □ Mobile phone

3

Naming Please name ① ear (or nose, thumb); ② cup (or toothbrush, key)b

□ ① □ ②
2

Retelling I am going to read you a sentence. Repeat it after me, exactly as I say it [pause]: When Lao Zhang is on 
the balcony, his wife always asks him to water the flowersc.

1

Verbal fluency Please tell me as many Chinese surnames as you can within 1 minute. The number of Chinese surnames 
is: ____ (≥11, 1 point)

1

Abstraction What category do the following things belong to? (For example, bananas and oranges are both fruits.)
□ Radish and cabbage belong to?

1

Attention Please read out the following numbersd. Whenever the number 0 appears, the examinee must tap the 
table with his hand. No points will be awarded if the number of errors is greater than or equal to 2.

1

Visuospatial construction Please copy this design. (Overlapping pentagons) 1

Total score 20
Note: The total score is 20 points. A score of 16 points or less is considered possible cognitive impairment, and the GCCASS and GCCAES should be 
further tested.
a According to the characteristics of Chinese culture and times, and taking into account the difficulty and frequency of words, these three words used 
in this scale are different from the original MMSE (apple, table, penny), the MMSE Zhang Mingyuan version (ball, flag, tree), the MMSE Hong Kong 
version (apple, newspaper, train) and the original MoCA (face, velvet, church, chrysanthemum, red).
b It is different from the MMSE Zhang Mingyuan version and the MMSE Hong Kong version (pencil, watch).
c It differs from the original MMSE (No ifs, ands, or buts), the MMSE Zhang Mingyuan version (forty- four stone lions), and the MMSE Hong Kong 
version (uncle buys fish intestines).
d Refer to the relevant scale and rearrange it.
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APPENDIX B

Geriatric Cognitive Comprehensive Assessment Self- Rating Scale (GCCASS)

Cognitive domains Items Score

Memory Do you remember your address and telephone number? Yes 1
No 0

Do you often forget appointments with others? Yes 0
No 1

Are you always looking for your things everywhere? Yes 0
No 1

Do you remember what year it is? What month? Yes 1
No 0

Learn new skills Do you have any difficulty learning how to use new things (mobile phones, home 
appliances, etc.)?

Yes 0
No 1

Emotional behavior Have your interests/hobbies decreased? Yes 0
No 1

Total score 6
Note: The total score is 6 points. A score of 3 points or less is considered possible cognitive impairment, and the GCCAES should be performed.

APPENDIX C

Geriatric Cognitive Comprehensive Assessment Examiner- Rating Scale (GCCAES)

Cognitive domains Items Score

Time orientation What is the year? 1

Month? 1

Date? 1

Day of the week? 1

Location orientation Where are we now: Province/city? 1

District/county? 1

Immediate memory I will tell you three objects (apple, key, and basketball)a, please keep them in mind. Please repeat 
them after I have said them. Remember these three objects, because I will ask you to recall all 
three of them later.

□ Apple □ Key □ Basketball

3

Calculation I will ask you to count by subtracting seven from 100, and then, keep subtracting seven from your 
answer until I tell you to stop.

□ □ □ □ □

5

Delayed memory Earlier, I gave you the names of three things. Can you tell me what they were?
□ Apple □ Key □ Basketball

3

Attention There are three shapes below: square, circle, and triangle. Please read the numbers in the circleb. 1

Retelling I am going to read you a sentence. Repeat it after me, exactly as I say it [pause]: I only remember 
that Lao Wang was a guest who had dinner with us on the weekendc.

1

Namingd 4

Language understanding Please read this sentence aloud and do what it says:
Please touch your right ear with your left hand

1

Verbal fluency Please tell me as many names of vegetables as you can within 1 minute. The number of vegetables 
is: ___ (≥11, 1 point)

1
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Cognitive domains Items Score

Abstraction What category do the following things belong to? (For example, bananas and oranges are both 
fruits.)

□ Radish and cabbage belong to? □ Pencil and eraser belong to?

2

Visuospatial construction Clock drawing test (8:20): Please draw a clock. Put in all the numbers and set the time to 20 
after 8.

3

Total score 30
Note: The total score is 30 points. A score of 24 points or less is considered probable cognitive impairment, and the diagnosis should be made in 
combination with clinical practice.
a It is different from the original MMSE, the MMSE Zhang Mingyuan version, the MMSE Hong Kong version, and the original MoCA.
b Refer to the relevant scale and rearrange the order of shapes and numbers.
c Rewrite after referring to the relevant scale.
d Animals are selected according to the characteristics of Chinese culture and life, which is different from the original MoCA (lion, rhinoceros, and 
camel).
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