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ABSTRACT 
 

 

Background 

Vascular disease factors like hypertension, diabetes 

mellitus, dyslipidaemia, and ischaemic heart disease 

contribute to the development of vascular dementia. As 

comorbidity of vascular disease factors in vascular dementia 

is common, we investigated the vascular disease burden in 

subjects with vascular dementia. 

 

Aims 

To investigate the vascular disease burden due to four 

vascular disease factors: hypertension, diabetes mellitus, 

dyslipidaemia, and ischaemic heart disease in Indian 

subjects with vascular dementia.  

 

Methods  

In this study, 159 subjects with probable vascular dementia 

(as per NINDS-AIREN criteria) attending the memory clinic at 

a tertiary care hospital were assessed for the presence of 

hypertension, diabetes mellitus, dyslipidaemia, and 

ischaemic heart disease using standardised operational 

definitions and for severity of dementia on the Clinical 

Dementia Rating (CDR) scale. The data obtained was 

subjected to appropriate statistical analysis. 

Results  

Dyslipidaemia (79.25 per cent) was the most common 

vascular disease factor followed by hypertension (73.58 per 

cent), ischaemic heart disease (58.49 per cent), and 

diabetes mellitus (40.80 per cent). Most subjects (81.1 per 

cent) had two or more vascular disease factors. Subjects 

with more severe dementia had more vascular disease 

factors (sig 0.001). 

 

Conclusion 

People with moderate to severe dementia have a 

significantly higher vascular disease burden; therefore, 

higher vascular disease burden may be considered as a poor 

prognostic marker in vascular dementia. Subjects with 

vascular dementia and their caregivers must manage 

cognitive impairment and ADL alongside managing serious 

comorbid vascular diseases that may worsen the dementia. 
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What this study adds:  

1. What is known about this subject?  

Vascular disease risk factors are common in vascular 

dementia and contribute to its development. These vascular 

risk factors rarely occur in isolation and hence add to overall 

disease burden in vascular dementia. 

 

2.  What new information is offered in this study? 

Subjects with vascular dementia have a high vascular 

disease burden. The vascular disease burden is significantly 

greater in subjects with moderate to severe vascular 

dementia. 

 

3. What are the implications for research, policy, or 

practice?  

The vascular disease burden in people with vascular 

dementia necessitates revision of treatment strategies and 

research into pathophysiological mechanisms, preventive 

approaches, and effective public health approaches. 

http://dx.doi.org/10.4066/AMJ.2015.2390
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Background 

Vascular dementia is the second most common type of 

dementia. Hypertension, dyslipidaemia, metabolic 

syndrome, myocardial infarction, arrhythmias, and 

cardiovascular disease have been aetiologically implicated 

in the development of vascular dementia.
1–6

 These factors 

rarely occur in isolation and are often comorbid, hence 

subjects with vascular dementia and their caregivers face 

the challenge of having to manage impairment in cognition 

and activities of daily living (ADL) alongside managing 

serious comorbid conditions that may worsen the dementia. 

 

Currently in India there are about 3.7 million people with 

dementia and this number is projected to double by 2030.
7
 

India also has a huge burden of vascular disease risk factors. 

The Indian Council of Medical Research (ICMR)–World 

Health Organization (WHO) study in 2006 on the burden of 

disease has given the average prevalence of hypertension to 

be 16.4 per cent in urban areas and 15.7 per cent in rural 

areas.
8
 The same study estimated the average prevalence 

for ischaemic heart disease to be 6.4 per cent in urban areas 

and 2.5 per cent in rural areas. The ICMR multi-centric study 

on risk factors for non-communicable diseases also showed 

that a high proportion of Indians had substantial vascular 

risk factors like hypertension, diabetes, and raised 

cholesterol levels.
9 

 

With this background we decided to study the profile of 

specific comorbid vascular risk factors in Indian subjects 

with vascular dementia to understand better the vascular 

disease burden in vascular dementia. 

 

Method 

This was a tertiary hospital outpatient-based, cross-

sectional cohort study. The study protocol was approved by 

the Institutional Ethics Committee of our hospital 

(Reference No. 1- /2013/thesis/IEC/PGIMER/RMLH) in 

accordance with the Declaration of Helsinki of 1975 (revised 

2008) prior to the start of the study.  

 

Sample size calculation 

The prevalence of vascular disease factors like hypertension 

and diabetes in vascular dementia is well known.
10–12

 

Hypertension is considered the most common vascular 

disease factor in vascular dementia. The sample size was 

calculated based on the population prevalence of 

hypertension given by an earlier epidemiological study in a 

similar population in Delhi.
13   

Taking Type I error to be 0.05 

and Type II error to be 0.1, the sample size was determined 

to be 152. 

Recruitment and data collection 

All subjects with dementia aged 55 years and above 

attending the memory clinic at our tertiary care hospital 

were assessed for probable vascular dementia as per the 

National Institute of Neurological Disorders and Stroke and 

the Association Internationale pour la Recherché et 

l’Ensignement en Neurosciences (NINDS-AIREN) criteria.
14

 

The memory clinic is a specialised clinic for dementia 

assessment and management. It has patients referred from 

the departments of psychiatry, neurology, medicine, and 

other specialities. 

 

All subjects underwent MRI brain scans that were reported 

by trained radiologists. The clinical diagnosis of probable 

vascular dementia was made on detailed clinical evaluation 

and review of necessary investigations, including MRI brain 

scans by at least two trained neurologists.  

 

The exclusion criteria for the study were designed to 

exclude cognitive decline due to any other aetiology. 

Exclusion criteria were dementia due to any other aetiology 

(including Alzheimer’s Disease, dementia with Lewy Bodies, 

fronto-temporal dementia, secondary dementia etc.), 

current delirium, current major depressive disorder, 

hepatic, renal or thyroid dysfunction, previous significant 

head injury, mental retardation, history of psychiatric 

disorders associated with cognitive deficits such as 

schizophrenia and bipolar disorder, micronutrient 

deficiencies known to impair cognition such as B12 and 

folate, or history of any substance dependence other than 

nicotine. These factors were ruled out on the basis of 

history, detailed clinical examination, mental status 

examination, and appropriate investigations.  

 

Subjects who met the study criteria were enrolled in the 

study after obtaining written informed consent from the 

patient and their familial caregivers. After recording their 

socio-demographic profile, the subjects were assessed for 

various vascular disease risk factors based on history, past 

treatment records, clinical examination, and investigations. 

For the purpose of our research, the standardised 

operational definition for each vascular factor was identified 

to ensure validity of assessment of each vascular disease 

factor. These definitions for the purpose of our study were 

as follows: 

 

Hypertension 

Hypertension is defined as systolic blood pressure of more 

than 140mmHg or diastolic blood pressure of more than 

90mmHg as per the Joint National Committee on 

Prevention, Detection, Evaluation and Treatment of High 
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Blood Pressure VII criteria (JNC VII) on two or more 

measurements on separate occasions, history of 

hypertension in previous treatment records, or current use 

of any antihypertensive agents for treatment of 

hypertension as per medical records.
15 

 

Diabetes mellitus 

Fasting blood sugar level of ≥126mg/dl (7.0mmol/l) (fasting 

is defined as no caloric intake for at least eight hours) or 

two-hour plasma glucose ≥200mg/dl (11.1mmol/l) during an 

oral glucose tolerance test using a glucose load containing 

the equivalent of 75g anhydrous glucose dissolved in water 

or in a patient with classic symptoms of hyperglycaemia or 

hyperglycaemic crisis, a random plasma glucose ≥200mg/dl 

(11.1mmol/l) or A1c levels of 6.5 per cent or above as per 

the American Diabetes Association (ADA) guidelines, history 

of diabetes in previous treatment records, or current use of 

any oral hypoglycaemic agents or insulin.
16 

 

Dyslipidaemia 

Dyslipidaemia was defined as per the United States National 

Cholesterol Education Program Adult Treatment Panel (US 

NCEP ATP) III Guidelines.
17

 The US NCEP ATP III Guidelines 

are based on assessment for coronary heart disease (CHD), 

CHD equivalents (symptomatic carotid artery disease, 

peripheral artery disease, abdominal aortic aneurysm, or 

diabetes mellitus) and risk factors (nicotine use, 

hypertension, low HDL cholesterol less than 40 mg/dl, 

family history of premature CHD, age more than or equal to 

45 years in males and 55 years in females with HDL 

cholesterol, more than 60mg/dl negating for one risk 

factor), and evaluation of 10-year CHD risk or subjects with 

2+ risk  factors as per Framingham Tables. 

 

Accordingly, the cut-offs for diagnosing raised LDL 

cholesterol for subjects with CHD/CHD equivalent/10-year 

CHD risk more than 20 per cent is 100mg/dl, for subjects 

with more than two risk factors with 10-year CHD risk more 

than 10-20 per cent is 130mg/dl, for subjects with more 

than two risk factors with 10-year CHD risk less than 10 per 

cent is 160mg/dl, for subjects with either no or one risk 

factor is 160mg/dl. 

 

Raised triglyceride levels are defined as more than or equal 

to 150mg/dl. The presence of raised LDL cholesterol or 

triglyceride levels or documented history of dyslipidaemia in 

previous treatment records, or current use of any lipid-

lowering agent like statins or fenofibrate was considered as 

dyslipidaemia for the purpose of the study. 

 

Ischaemic cardiovascular disease 

Ischaemic cardiovascular disease is based on a history of 

myocardial infarction, angina with ischaemic changes on 

graded exercise tests or positive imaging, previous coronary 

revascularisation procedures like coronary angioplasty or 

bypass in previous treatment records, or current use of any 

anti angina agents. 
18

 

 

The severity of dementia was determined using the CDR 

scale, which is a widely used measure of severity of 

dementia with high validity and reliability.
19 

Mild dementia 

is given a score of one, moderate dementia a score of two, 

and severe dementia a score of three. 

 

Data analysis 

The data obtained was statistically analysed using 

descriptive statistics, ANOVA, and Chi-square tests (as 

appropriate) using SPSS version 17. 

 

Results 
A total of 159 subjects with vascular dementia were 

enrolled in the study between 1 June 2013 and 31 October 

2014. The socio-demographic and clinical profile of subjects 

is given in Table 1. The study subjects were 55 to 88 years in 

age (mean age of 69.35 ± 7.51 years). There were 87 males 

and 72 females enrolled in the study. Most subjects were 

married reflecting the socio-cultural norm. Nearly 30 per 

cent were widowed. All subjects had received at least 

primary school education, i.e., five years of formal schooling 

and no subject was illiterate. 

 

The most common vascular risk factor was dyslipidaemia 

(79.25 per cent), followed by hypertension (73.58 per cent). 

Ischaemic heart disease was found in 58.49 per cent of 

subjects, while diabetes mellitus was found in 40.80 per 

cent subjects. 

 

Most subjects had two or more vascular disease factors 

indicating a trend towards a high comorbid vascular disease 

burden and less than five per cent had none of the 

investigated vascular disease factors (Figure 1). 
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Table 1:  Socio-demographic and clinical profile of subjects 

with vascular dementia  

 n=159 

 Age in years  

[Mean ± sd (range)] 

69.35+7.51 (55–88) 

Sex   [n(%)] 87:72 (54.7: 45.3%) 

Male 87 (54.7%) 

Female 72 (45.3%) 

Educational attainment in years 

[Mean ± sd (range)]  

11.34+3.76  (5-20) 

Marital Status [n(%)]  

Married 113 (71.1%) 

Widowed 45 (28.3%) 

Divorced/Separated 1 (0.6%) 

Hypertension [n(%)] 117 (73.58%) 

Diabetes Mellitus [n(%)] 65 (40.80%) 

Dyslipidaemia [n(%)] 126 (79.25%) 

Ischaemic Heart Disease [n(%)] 93 (58.49%) 

Number of Vascular Disease 

factors [n(%)] 

 

0 7 (4.4%) 

1 23 (14.5%) 

2 51 (32.1%) 

3 42 (26.4%) 

4 36 (22.6%) 

 

Figure 1: Vascular disease burden in subjects with vascular 

dementia 

n= Number of vascular disease factors

% = Number of subjects with 'n' vascular disease factors

22.6%

26.4% 32.1%

14.5%

4.4%

n=4

n=3 n=2

n=1

n=0

 
Further analysis was done according to the severity of 

dementia as per CDR scores (Table 2). The subjects in the 

mild, moderate, and severe dementia groups were 

comparable with respect to gender, educational attainment, 

and marital status. The subjects in the severe dementia 

group were significantly older than the mild dementia 

subjects. Significant differences were evident in the three 

severity groups with respect to rates of hypertension, 

dyslipidaemia, or ischaemic heart disease individually, and 

total number of vascular disease factors reflecting the 

composite vascular disease burden.  

 

The results showed an inverse relationship between severity 

of dementia and vascular burden in terms of the number of 

vascular risk factors (Figures 2 and 3). Subjects with 

moderate to severe dementia (CDR scores 2 and 3) had 

proportionately more risk factors (Figure 2). Most subjects 

in the severe dementia group had 3–4 vascular risk factors, 

while most subjects with mild dementia had 1–2 vascular 

risk factors. Similarly, subjects with more vascular risk 

factors were more likely to have moderate or severe 

dementia (Figure 3). Subjects with one or two vascular risk 

factors mostly had mild dementia, while most subjects with 

three or more vascular factors had moderate to severe 

dementia. 

 

Figure 2: Vascular disease burden as per severity of 

vascular dementia 
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Figure 3: Severity of dementia as per number of vascular 

disease factors 
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Discussion 
The presence of vascular risk factors in subjects with 

vascular dementia has been assessed for different ethnic 

populations, but how multiple vascular risk factors 

contribute to more severe dementia has not been 

established and this was the focus of our research. This 

study demonstrates that subjects with vascular dementia 

have a number of vascular risk factors as reported in earlier 

literature.
1–6,20

 Subjects with vascular dementia have a high 

vascular disease burden. Fewer than five per cent of 

subjects had none of the investigated vascular disease 

factors and mostly had moderate dementia. This group had 

high levels of nicotine dependence (results reported in a 

separate publication).
21

 
 

Dyslipidaemia, hypertension, and ischaemic heart disease 

were the most common vascular disease factors. The 

vascular disease factors investigated in our study are well 

identified in the literature.
20

 The most common vascular risk 

factor in our study was dyslipidaemia, which can be 

attributed to high rates of lipid abnormalities in both 

hypertensive and diabetic subjects.
22, 23 

 

The rate of hypertension in the study population was very 

high, far in excess of already high population rates of 

around 63 per cent in the elderly general population in 

Delhi as reported in an earlier epidemiological study.
13

 

Similarly, the rates of diabetes, dyslipidaemia, and 

ischaemic heart disease in the study population are far in 

excess of population prevalence rates reflecting the 

contributory role of these vascular disease factors in the 

development and course of vascular dementia.
8,9 

 

Vascular risk factors continue to operate even after the 

development of vascular dementia. The authors had 

hypothesised that a higher vascular disease burden would 

contribute to a more severe state of dementia. The vascular 

disease burden in our study was significantly more in 

subjects with moderate to severe vascular dementia 

reflecting the cumulative impact of different vascular 

factors on the course and outcome of vascular dementia. 

 

With regard to the severity of dementia, the rates of all 

investigated vascular disease risk factors were higher in 

moderate and severe dementia subgroups except for 

diabetes mellitus. Though the rate of diabetes mellitus was 

higher in the moderate and severe dementia groups as 

compared to mild dementia group, the difference was not 

statistically significant. This must be interpreted in light of 

the fact that the subjects with severe dementia were 

significantly older. Therefore, the lack of statistically 

significant difference in rates of diabetes mellitus between 

moderate and severe dementia (47.46 per cent versus 50 

per cent) may be attributed to decreased survivor rates and 

the shorter life expectancy by up to 10 years in people with 

diabetes mellitus.
24–28

 In other words, people with vascular 

dementia and diabetes mellitus may succumb to a diabetes-

related complication before developing severe dementia. 

 

The study has several strengths. First, it was a well-planned 

systematic investigation into vascular disease burden in 

vascular dementia. The study was designed using 

nosologically valid diagnosis for vascular dementia by using 

NINDS-AIREN criteria.
14

 Standardised operational definitions 

for various vascular disease risk factors allowed for reliable 

assessment of vascular disease burden.
15–18

 The CDR scale 

was used to determine severity of dementia.
19 

The study 

population comprised Indian subjects who are at increased 

risk for high vascular disease burden as per different 

epidemiological studies
8,9 

and hence may be at increased 

risk for more severe states of vascular dementia. 

 

The major limitation is the site of the study. It was a 

hospital-based study at a tertiary care centre attending to 

subjects referred from other specialities. The patient load 

does not reflect a community-based sample. The actual 

vascular disease burden can be better determined by 

appropriately designed community-based epidemiological 

studies incorporating other vascular factors like arrhythmia, 

hypotension, etc., in addition to the ones investigated in our 

study.  

 

The NINDS-AIREN criteria for vascular dementia employed 

in our study have been reported to have issues of low 

sensitivity and moderate inter-rater reliability. Further, a 

diagnosis of probable vascular dementia was used in the 

study because a diagnosis of definite vascular dementia, 

which requires histopathological correlation from biopsy or 

autopsy, was beyond the scope of the study. 

 

On the other hand, the NINDS-AIREN criteria have the 

advantage of high specificity Further, they take into 

consideration evidence of vascular lesions on neuroimaging, 

a wide range of neurological symptoms consistent with 

vascular dementia (and not just focal neurological deficits), 

many etiopathological causes of vascular dementia (unlike 

other diagnostic criteria). Hence, the NINDS-AIREN criteria 

are able to capture the broad rubric of vascular insufficiency 

contributing to development of dementia.
29

 Since the 

research focussed on the role of vascular disease burden, 

the NINDS-AIREN criteria were considered appropriate for 

the study. 
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Conclusion 

Vascular dementia is the second most common type of 

dementia and is associated with an enormous vascular 

disease burden. Subjects with vascular dementia and their 

caregivers must manage cognitive impairment and ADL 

alongside managing serious comorbid vascular diseases that 

have the potential to worsen the dementia. 

 

Vascular risk factors are known to contribute to the 

development of incident vascular dementia in different 

ethnic populations and continue to operate even after the 

development of vascular dementia. This study 

demonstrates that vascular risk factors also have a 

prognostic significance with higher vascular disease burden 

being a poor prognostic marker and contributing to a more 

severe dementia state. 

 

Information on vascular burden in vascular dementia 

necessitates revision of pharmacological and non-

pharmacological treatment strategies. Further research is 

also needed to elucidate the pathophysiological 

mechanisms of vascular dementia and to determine an 

evidence base for various preventive approaches. As most 

vascular disease factors are amenable to pharmacological 

and non-pharmacological interventions, a more 

comprehensive public health policy must be devised to 

address primary and secondary prevention of vascular 

dementia. 
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Table 2: Analysis of vascular disease burden according to severity of vascular dementia 
 Mild 

Dementia  

(n=64) 

Moderate 

Dementia  

(n=59) 

Severe  

Dementia  

(n=36) 

Sig* 

(p=0.05) 

Post-Hoc Tukey’s 

Analysis 

 

Age in years 

 [mean± s.d. (range)] 

67.08 

+7.07 

(55-82) 

69.93 

+7.09 

(55-87) 

 

72.42 

+7.84 

(60-88) 

0.002 * 

 

Mild-Severe =0.002 

Mild-Moderate= 

0.078 

Moderate-

Severe=0.241 

Sex  

[Male: Female in 

n(%)] 

32:28 

(53.3: 46.7) 

33:25 

(56.9: 

43.1) 

17:16 

(51.5: 

48.5) 

0.401  

Education in years  

[mean± s.d. (range)] 

11.77 + 3.77 

(5–18) 

11.51 + 

3.65 

(5–20) 

10.31 + 3.85 

(5–17) 

0.161 

 

 

Marital Status  [n(%)]  

Married 42 (65.63) 42 (71.19) 29 (80.56) 0.452  

Widowed 21 (32.81) 17(28.81) 7(19.44) 

Divorced 1 (1.56) 0 (0) 0 (0) 

Vascular disease factors [n(%)] 

Hypertension 44 (68.75) 38 (64.41) 35 (97.22) 0.001*  

Diabetes mellitus 19 (29.69) 28 (47.46) 18 (50.00) 0.060  

Dyslipidaemia 52 ( 81.25) 41(69.49) 33 (91.67) 0.031*  

Ischaemic Heart 

Disease 

28 (43.75) 38(64.41) 27 (75.00) 0.005*  

Number of vascular disease factors [n(%)] 

0 2 (3.13) 5  (8.47) 0 (0) 0.001*  

1 12 (18.75) 8 (13.56) 3 (8.33) 

2 28 (43.75) 19 (32.20) 4 (11.11) 

3 15 (23.44) 12 (20.34) 15 (41.67) 

4 7 (10.93) 15 (25.43) 14 (38.89) 

 


