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ABSTRACT 

Background and Objectve: Mild cognitive impairment (MCI) as pre-dementia syndrome has not been 
thouroughly studied in underdeveloped regions with cultural and social-economic backgrounds different from 
Western countries. This study was designed to characterize cognitive profiles of MCI prodromal for vascular 
dementia (VaD) among an elderly Chinese population. 

Methods: Subjects identified with MCI in a large epidemiological study of dementia and major subtypes in 
Beijing, China, were re-examined three years later, by repeating the baseline psychometric protocol. Baseline 
versus follow-up psychometric performance was compared among two outcome groups: 1) MCI converting to 
VaD (MCI-VaD) and 2) MCI-Non-converters. 

Results: 121 of 175 subjects identified as MCI at baseline were available for follow-up, with 18 diagnosed VaD, 
70 didn’t convert to any dementias. At baseline, MCI-VaD displayed extensive impairments in attention, naming 
and verbal fluency. At the time of dementia diagnosed, multiple cognitive domains declined significantly. 

Conclusions: The present study provided  additional evidence for the existence of prodromal VaD  in an elderly 
Chinese population. The distinctive cognitive patterns of prodromal VaD allowed for an early intervention  and 
improved control of vascular risk factors, which were less well controlled for than in developed countries.  
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Introduction 

Concepts of Mild Cognitive Impairment (MCI) have 
generated comprehensive interest over the last 
decade (Bennett, et al., 2002; Flicker, et al., 1991; 
Petersen, et al., 1999; Petersen, 2004; Ritchie, et al., 
2000). Etiologically, the term “amnestic MCI” likely 
represents a prodromal stage of Alzheimer’s disease 
(AD) (Petersen, 2004). As MCI research advanced, 
concepts of MCI have been extended to subtypes 

other than amnestic MCI, as well as MCI prodromal 
for other dementia subtypes, such as vascular 
dementia (VaD) (Meyer, et al., 2002; Petersen, 2004).  
Terms such as “vascular cognitive impairment(VCI)”, 
“vascular MCI”, or “vascular cognitive impairment, no 
dementia (vascular CIND)”, have been recently 
proposed to describe individuals with cognitive 
impairment resulting from vascular changes, such as 
large or small vessel disease, that fail to meet criteria 
for dementia (Ingles, et al., 2002; Gauthier, et al., 
2003). Cognitive profiles of amnestic MCI have been 
studied extensively reaching the consensus that 
episodic memory impairments are consistent with 
cognitive deficits, which are similar to but less 
severe,than AD (Collie, et al., 2000; Flicker, et al., 
1991; Petersen, et al, 1999). However, less attention 
has been directed  to characterizing cognitive 
patterns of vascular MCI, as a prodromeof VaD: 
findings were controversial (De Jager, 2004; Galluzzi, 
et al., 2005; Garrett, et al., 2004; Laukka, et al., 2004; 
Sachdev, et al., 2004).  
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Moreover, MCI as pre-VaD syndrome has rarely been 
well studied in underdeveloped regions with cultural 
and social-economic backgrounds different from 
Western countries, such as China, in which the social 
costs for dementia, particularly VaD, may be as 
sizable as that of developed countries.  Recently, 
reports based on a large, population-based, 
epidemiological investigations of Chinese elderly has 
revealed that prevalence of dementia subtypes in 
China, mainly AD and VaD, is comparable to the 
prevalence in Western countries (Zhang, et al., 2001; 
Zhang, et al., 2005), It was also shown, that  
conversion rates from MCI to both AD and VaD for 
elderly Chinese residents were in accordance with 
results reported worldwide (Huang, et al., 2005). 
Utilizing data from the same sample population as 
above (Huang, et al., 2005; Zhang, et al., 2001), the 
present study was designed to clarify cognitive 
characteristics of MCI converting to VaD in elderly 
Chinese.  

Subjects and Methods 

All subjects participated in a longitudinal 
epidemiological study of dementia among residents 
aged 55 years and older, in Beijing, China, between 
1997-2002 (Huang, et al., 2005; Zhang, et al., 2001; 
Zhang, et al., 2005). The original population included 
5,743 residents living in 29 geographically defined 
communities, within urban and rural areas of greater 
Beijing, sampled by stratified, multistage, cluster 
randomization (Zhang, et al., 2005). Participation was 
voluntary, with multilevel approvals by survey 
hospitals and community leaders. Before interviews, 
informative flyers were posted and community 
meetings were held. Eligible residents were 
encouraged to participate but were free to refuse.  

Baseline Cognitive Evaluation 

Methods of cognitive evaluation and MCI identification 
have been described in our previous publication in 
details (Huang, et al., 2005). Briefly, All participants 
were screened with a Chinese version of the Mini-
Mental State Examinations (C-MMSE) (Zhang, et al., 
1999) and Activities of Daily Living (ADL)  scales 
(Chen, et al., 1995 . Those with MMSE scores below 
or equal to established cut-off points for Chinese,  i.e. 
19 or less for uneducated, 22 or less for those with 6 
or fewer years of education and 26 or less for those 
with 7 or more years of education (Zhang, et al., 
1999), were eligible for further clinical diagnostic 
assessment, including detailed medical histories, 
standard neurologic examinations and a 
comprehensive neuropsychologic test battery, which 
consisted of Fuld Object-Memory Evaluation (Fuld 
OME) (Fuld, 1981) for episodic memory, Category 
(Animals, Fruits and Vegetables) Fluency (Butters, et 
al., 1987)  for language and semantic memory, Block 

Design (BD) (Wechsler, 1974) for visuospatial skills, 
Digit Span (DS) (Wechsler, 1974) for attention and 
executive function, Global Deterioration Scale (GDS) 
(Reisberg, et al., 1982) for severity of global cognitive 
impairment, as well as Hachinski Ischemic Score 
(HIS) (Hachinski, 1978) and Hamilton Depression 
Rating Scale (HDRS) (Hamilton, 1967).  

Baseline Identification of MCI: Criteria for 
determination of MCI were similar to other population-
based studies (Bennett, et al., 2002; Lopez, et al., 
2003): 1) Cognitive complaints confirmed by a 
collateral source; 2) Objective deficits in memory or 
other cognitive domains on neuropsychological tests. 
Cut-offs for abnormal cognitive performances were 
defined as 2 SD below the mean values of total 
scores for specific cognitive tests, which had good 
sensitivity and specificity, as developed previously by 
another similar population-based study of dementia 
among Chinese elderly (Guo, et al., 1994); 3) A GDS 
score of 2 or 3; 4) ADLs of subjects in 1), 2) and 3) 
were normal, or mildly abnormal but with suitable 
explanations; 5) Not demented; 6) Subjects with 
general medical conditions and medications possibly 
causing abnormal neuropsychological test results, or 
those with information insufficient to support 
identification of MCI were excluded.  

Follow-Up 

Subjects meeting criteria of MCI as described above 
were re-examined about 3 years later utilizing the 
same test procedures used at baseline. Conversion 
of MCI to dementia, or to a normal cognitive state, 
was assessed on follow-up evaluation. Dementia was 
diagnosed according to criteria of the Diagnostic and 
Statistical Manual of Mental Disorders, 4th ed. (DSM-
IV) (American Psychiatric Association, 2000) . Criteria 
for possible and probable AD were: National Institute 
of Neurologic and Communicative Disorders and 
Stroke-Alzheimer’s Disease and Related Disorders 
Association (NINCDS-ADRDA) (Mckhann, et al., 
1984), for possible and probable VaD, National 
Institute of Neurological Disorders and Stroke- 
Association Internationale pour la Recherche et 
l’Enseignement en Neurosciences (NINDS-AIRENS) 
(Roman et al., 1993) 

Statistical Analysis 

This present manuscript was designed to only 
compare MCI subjects converting to VaD with MCI 
non-converters. Multivariate analysis of covariance 
(MANCOVA) utilizing age, gender, and educational 
levels as covariates or Chi-square analysis, 
depending on the level of variable measurement, 
were used to compare demographic variables, 
baseline and follow-up MMSE and its sub-scores, as 
well as baseline and follow-up neuropsychological 
measures between the two groups.  
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Results 

175 subjects classified as MCI at baseline were 
considered for follow-up evaluations.  Of these, 121 
(69.2%) were available for follow-up evaluations with 
an average follow-up interval of 35.78 ± 13.17 
months. Of these 121 avaiable follow-up subjects 
70did not conver to any dementias, 18 (14.9 %) 
converted to VaD and 33 converted to other 
dementias. Data of MCI subjects converted to other 
dementias will be not included in this report.  

Table 1 compares baseline data between MCI 
subjects developing VaD (MCI-VaD) with those not 
converting to any dementias (MCI-Non-converters) at 
follow-up. Compared with MCI-Non-converters, MCI-

VaD subjects were younger (p<0.05). As expected, 
MCI-VaD had more subjects with past strokes or TIAs 
compared with MCI-Non-converters (p<0.01).  

Baseline and follow-up cognitive test performances 
are compared in table 2 and table 3 between two 
outcome groups. At baseline, compared with MCI-
Non-converters, MCI-VaD had poorer category verbal 
fluency (RVR) (p<0.01) and MMSE total scores 
(p<0.01), as well as poorer MMSE subtests for 
Orientation to time (p<0.05), Attention (p<0.05) and 
Naming (p<0.01). At follow-up, MCI-VaD scored less 
well on more extensive cognitive domains, as shown 
by MMSE, FOM, RVR and BD.  

 
 

Table 1. Baseline Demographic Characteristics Of MCI Converting To VaD Versus MCI-
Non-Converters  

 MCI-Non-converters (n=70) MCI-VaD (n=18) 
Duration of follow-upin  Months, M±SD 34.93±13.06 39.61±13.92 
Gender, Female (%) 55(78.6) 10(55.5) 
Education level (%)   
<7 years 60(85.7) 13(72.2) 
=7 years 10(14.3) 5(27.8) 
Age, Years, M±SD 71.17±9.57 67.28±6.12*  
Memory complaints (%) 48(68.6) 9(50)  
History of stroke or TIAs (%) 7(10) 15(83.3)# 

*, p<0.05 versus MCI-Non-converters; #, p<0.01 versus MCI-Non-converters 

Table 2. Baseline Cognitive Test Performances among MCI-VaD and MCI-
Non-converters 

 Baseline, Mean±SD 
 MCI-Non-converters MCI-VaD 
MMSE   
    Total score 19.16±4.79 18.06±5.12 # 
    Orientation to time 3.23±1.33 2.44±1.72 # 
    Orientation to place 4.34±0.83 4.39±0.70 
    Immediate recall 2.16±0.85 2.06±0.80 
    Attention 1.26±1.62 1.00±1.09* 
    Delayed recall 1.73±0.95 1.89±0.83 
    Naming 1.96±0.20 1.78±0.55 # 
    Repetition 0.57±0.50 0.39±0.50 
    Reading  0.26±0.44 0.33±0.49 
    Following commands 2.60±0.75 2.89±0.32 
    Writing 0.93±0.26 0.83±0.38 
    Design copy 0.14±0.35 0.11±0.32 
FOM 14.29±2.02 13.65±2.09 
RVR 28.09±7.62 23.88±5.74# 
BD 10.69±6.66 14.41±8.24 
DS 7.14±2.36 7.76±2.80 
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*, p<0.05 versus MCI-Non-converters; #, p<0.01 versus MCI-Non-converters. 

 

Table 3. Follow-up Cognitive Test Performances among MCI-VaD and 
MCI-Non-converters. 

 MCI-Non-converters MCI-VaD 
MMSE   
    Total score 19.54±3.82 17.00±3.51# 
    Orientation to time 3.27±1.36 2.43±1.16* 
    Orientation to place 4.56±0.73 4.29±0.91* 
    Immediate recall 2.38±0.77 2.21±0.89 
    Attention 1.19±1.51 0.29±0.61 # 
    Delayed recall 1.98±0.87 1.86±0.77 
    Naming 1.94±0.24 2.00±0.00 
    Repetition 0.75±0.44 0.79±0.43 
    Reading  0.27±0.45 0.36±0.50 
    Following commands 2.29±0.80 1.93±1.07 
   Writing 0.87±0.34 0.86±0.36 
     Design copy 0.13±0.34 0.14±0.36 
   
FOM 14.58±2.23 10.93±3.85# 
RVR 25.81±7.68 16.79±3.81# 
BD 12.75±7.64 6.00±3.66# 
DS 6.96±2.13 7.00±2.57 

*, p<0.05 versus MCI-Non-converters; #, p<0.01 versus MCI-Non-converters. 

 

Discussion 

As one of the most common subtypes of dementia, 
VaD represents cognitive syndromes caused by 
ischemic vascular mechanisms (Garrett, et al., 2004; 
Sachdev, et al., 2004). Neuropsychological studies of 
VaD have resulted in  controversial results, without 
clear-cut characteristic cognitive impairments 
(Garrett, et al., 2004; Sachdev, et al., 2004). 

Nevertheless, trends from representative studies 
show that, when VaD is compared with AD, there are 
different profiles of cognitive impairments. Among 
VaD subjects there are greater deficits in executive 
function and visuospatial/perceptual dysfunctions 
(Garrett et al., 2004; Sachdev et al., 2004). These 
results suggest the possibility that, patterns of 
cognitive impairments for vascular MCI may be 
similar to converted VaD. Based on a representative 
large sample, the present study confirmed that at the 
time of MCI identification, MCI-VaD subjects 
displayed extensive impairments in attention, naming 
and verbal fluency. At the time of VaD diagnosed, 
multiple cognitive domains declined significantly, 
particularly the disability in attention and visuospatial / 
perceptual skills. 

The present study revealed that category verbal 
fluency was more impaired in MCI-VaD group than 
MCI-Non-converters. Although impairment of 
category fluency has traditionally been considered as 
an early neuropsychological feature for AD, however, 
there were controversies existing in the literatures. 
Sachdev, et al (2004) reported that vascular cognitive 
impairment in stroke and TIA patients scored poorer 
in category fluency tests than normal control. Ingles, 
et al (2002) showed that low baseline scores on tests 
of category fluency in vascular CIND subjects were 
associated with incident dementia.  A more recent 
study (Galluzzi, et al, 2005) revealed that subcortical 
vascular MCI was more impaired on both category 
and letter fluency than amnestic MCI.  These existing 
controversies may be partially explained by marked 
heterogeneity of the neuropathologic basis for 
vascular cognitive impairment (VCI), probably 
overlaps in underlying brain pathology occurring 
among subjects compared VCI  versus AD and  lack 
of consensus for definitions and diagnostic criteria of 
vascular MCI (Garrett, et al., 2004; Sachdev, et al., 
2004).  
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The present study has some limitations. First, as part 
of a large epidemiologic investigation conducted in an 
elderly Chinese population, the sample of the present 
study was characterized as less-educated, lower 
social-economic status  and culturally different from 
other population-based MCI studies in Western 
countries. Thus, the application  of the 
neuropsychometric tests in this population was 
challenging and some results were difficult to 
interpret. However, as the validity and liability of the 
neuropsychometric test battery utilized in the present 
study has been established in a previous Chinese 
population study, most of the results in the present 
study were consistent with other studies in different 
cultural backgrounds. Secondly, concern of circular 
reasoning may be raised due to the utilization of the 
same set of neurological test battery for  both, 
baseline cognitive evaluation and study outcome. 
However, during both evaluations neurological test 
results were only used to help to determine  the 
existence of dementia or cognitive impairment and  
not used to define subgroups of dementia. Once the 
diagnosis of dementia had been established, only the 
clinical history  and the radiologic data rather than 
neuropsychologic test results were used to 
differentiate VaD from other dementias.  

The proportion of elderly people in developing 
countries is growing continuously. Therefore. the 
public health burden of dementia as well as its two 
major subtypes, AD and VaD, will continue to 
increase during the next decades and can be 
expected to be particularly devastating for nations 
with limited resources. The present report, based on 
data from a representative large population-based 
longitudinal study in Chinese elderly, does provide 
additional evidence for the existence  of prodromal 
states of  VaD. These distinctive cognitive patterns 
might assist in ident MCI prodromes of  VaD, and 
also in providing possibilitiesfor early intervention in 
MCI and VaD, and for a  better prevention of vascular 
risk factors and vascular diseases which were far 
from well controlled in the developing countries than 
in Western countries.  
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