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ABSTRACT 

AIM: 

1. To determine the prevalence of cognitive deficits in hypertensive patients 

2. To compare cognitive deficit in patients with and without hypertension 

MATERIAL AND METHODS: 

A comparative cross sectional observational study including patients already diagnosed with 

hypertension according to JNC VIII criteria between the ages of 45 to 60 years. Cognitive 

function assessment was done by two tests Addenbrooke’s cognitive examination score and 

Trail Making Test A and B. 

RESULTS: 

The average age was 53.57   4.94 for cases and 53.04  5.03 for controls. The mean Systolic 

Blood Pressure in cases is 136.56 ± 12.31and in controls is 114.44 ± 6.218 and mean 

Diastolic Blood Pressure in cases is 87.91 ± 7.29 and 72.59± 6.10 in controls. While 62 cases 

had scores below 82, 49 controls had similar scores. The mean time taken by the cases to 

complete TMT Part A was 94.27 ± 15.34 seconds while controls took lesser time of 68.00 ± 

12.97 seconds and to complete TMT Part B was 207.17 ± 44.98 seconds while controls took 

lesser time of 163.67 ± 33.51 seconds. 

 

CONCLUSION: 

High prevalence of cognitive impairment was found in hypertensive patients as compared to 

normotensives. Lower scores on Addenbrooke’s score were seen among the hypertensive 
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group compared to normotensive control. Time taken by the normotensive control group to 

complete trail making test part A and part B was shorter than the time taken by hypertensive 

cases. Hypertension has been a risk factor for cognitive dysfunction in the patients in the age 

group of 45-60 years in our study. 
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 Hypertension, Cognitive Decline, Dementia, Trail Making Test 

                                                            INTRODUCTION 

Cognition refers to a broad range of largely invisible activities carried out by the human 

brain. Perceiving, thinking, knowing, reasoning, remembering, analysing, planning, paying 

attention, generating and synthesizing ideas, creating, judging, being aware, having insight – 

all these, and more, are aspects of cognition. The following is a working definition: cognition 

includes any and all process by which a person becomes aware of his/her situation, needs, 

goals, and required actions, and uses this information to implement problem solving 

strategies for optimal living. [1] 

Cognitive decline is a part of a natural history of brain ageing. Cognitive decline may take 

different forms depending on the severity of the process—from physiological cognitive 

ageing through mild cognitive impairment (MCI), a cognitive decline greater than expected 

for an individual’s age and education, however not affecting patients activities of daily living, 

till dementia, a state in which cognitive impairment is affecting activities of daily living. [2] 

The normal aging process is associated with declines in certain cognitive abilities, such as 

processing speed and certain memory, language, visuo-spatial and executive function 

abilities. The age-related decline in the cognitive functions is not uniform across all the 

domains and varies amongst individuals. [3]  

Hypertension is defined as increase in the blood pressure above the normal range. World 

Health Organisation defines hypertension as systolic blood pressure more than or equal to 

140 mm Hg and/or diastolic blood pressure more than or equal to 90 mm Hg. It is important 

for the functioning of vital organs such as brain, heart and kidneys to have the blood pressure 

in normal range. Hypertension is among the most prevalent non-communicable diseases in 

the world and is a cause of high numbers of morbidity and mortality. In India, the prevalence 

has increased to around 31.%. The data on hypertension by World Health Organisation states 

that it is causing around 17 million deaths per year worldwide, also the complications of 

hypertension causes 9 million deaths globally each year. [3-4] 

Hypertension affects the brain in many ways which has its impact on cognition. It leads to 

reduced cerebral blood flow and metabolism particularly in areas such as frontal and 

temporal lobes and subcortical areas. The changes in the vasculature associated with 

hypertension like arteriosclerosis, lipohyalinosis leads to white matter lesions such as 

infarcts, lacunae. [5]  

There is moderately strong evidence to support the claim that impaired and declining speed of 

processing and executive function are the cognitive changes associated with chronic 

hypertension.[6] Many of the studies have demonstrated the effect of raised blood pressure on 
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cognitive impairment. This study aims to find the prevalence of cognitive deficits in patients 

with hypertension and to assess the variations in cognitive deficits in relation to hypertension. 

                          MATERIAL AND METHODS 

This is a cross sectional observational study that took place at Ruxmaniben Deepchand Gardi 

Medical College & Hospital, Ujjain including outdoor patients of both sexes attending 

Medicine OPD already diagnosed with hypertension according to JNC VIII criteria between 

the ages of 45 to 60 years. The duration of hypertension was categorized in three groups with 

<10 years, 10-15 years and >15 years. The control group comprised of attendant/relatives 

accompanying patients belonging to the same age group. Patients with known cognitive 

impairment, systemic illness like diabetes mellitus, endocrine disorders or any other 

condition which may interfere with the evaluation were excluded. Patients with 

schizophrenia, delusional disorders, anxiety disorders, substance use disorder excluding 

nicotine were also excluded. Patients with visual/hearing impairment and who didn’t give 

consent were also excluded. A total number of 68 cases and 68 controls were taken satisfying 

the criteria. The study received approval from Ethical Committee of R D Gardi Medical 

College, Ujjain and informed consent of all the participants were obtained. 

Tools: 

1. Semi structed proforma to collect socio-demographic and clinical details such as 

duration of hypertension, treated/untreated along with psychiatric complaints like 

forgetfulness, confusion, aggression, change in behavior, socio-economic functioning. 

2. For Cognitive assessment Addenbrooke’s Cognitive Examination III (Hindi) and Trail 

Making Test were applied. 

3. Addenbrooke’s Cognitive Examination III is a simple, brief, paper-and-pencil-based 

measure of global cognitive function. It covers five cognitive domains. Each cognitive 

domain measure’s specific cognitive ability, contributing to the overall score. The 

scale is 100 points. Each domain carries different points, as follows: 18 points are 

allocated to the attention and orientation domain, 26 points to the memory domain, 14 

points to the verbal fluency domain, 26 points to the language domain, and 16 points 

to the visuospatial domain. A higher score is interpreted as better cognitive ability. [7] 

4. Trail Making Test is a brief paper and pencil neuropsychological test often used for 

screening for cognitive impairment. Part A appears to be dependent primarily on the 

efficiency of visual scanning and psychomotor speed. In contrast, Part B consists of 

circles, some of which contain numbers and others letters. The alternation between 

serial sequences of letters and numbers is thought to require executive control, 

specifically, flexibility of thinking and greater demand for working memory. [8] If the 

time taken to complete Part A is less than the time taken to complete Part B, the 

subject is considered to have difficulties in complex conceptual tracking. In general, 

performance is considered impaired if scores exceed 90 seconds for part A and 270 

seconds for part B. [9] 
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The various study parameters were summarized as frequencies & percentages for categorical 

variables and Mean ± SD or Median (Range) for continuous variables. Unpaired t test was 

used to compare cases with controls in case of parametric data while Mann- Whitney U test 

was used for nonparametric data. A p value less than 0.05 was considered to be statistically 

significant. 

                                               RESULTS 

The average age was 53.57   4.94 for cases and 53.04  5.03 for controls. 64.7 % were 

males and 34.3% females in case group and 69.1% males and 30.9% females in the control 

group. The mean Systolic Blood Pressure in cases is 136.56 ± 12.31and in controls is 114.44 

± 6.218 and mean Diastolic Blood Pressure in cases is 87.91 ± 7.29 and 72.59± 6.10 in 

controls are statistically significant with p value <0.0001.  

Majority of the patients had long standing history of hypertension with 31 cases being 

hypertensive for 10 – 15 years, 28 cases for more than 15 years and 9 cases had a history of 

less than 10 years of hypertension. Almost half of the patients (54.4%) had adequately 

controlled BP. In the uncontrolled group, 25% cases belonged to JNC VIII Category I 

hypertension, 20.6% patients belonged to JNC VIII Category II. (Table 1) 

Table 1: Cognitive assessment parameters 

Test Cases Control P value 

Addenbrooke’s 

cognitive 

examination score 

(Mean ± SD) 

62.93 ± 13.00 73.28 ± 8.05 0.000 

Time taken to 

complete TMT A in 

seconds* 

(Mean ± SD) 

94.27 ± 15.34 68.00 ± 12.97 0.000 

(382) 

Time taken to 

complete TMT B in 

seconds** 

(Mean ± SD) 

207.17 ± 44.98 163.67 ± 33.51 0.000 

(761) 

*6 patients in the cases did not complete the trail 

**15 patients from the cases group and 4 from the control group did not complete the trail 

p value <0.0001 is highly significant (Mann Whitney U test) 

 

In the Addenbrooke’s cognitive examination higher scores were obtained in normotensive 

control group which suggests a higher prevalence of cognitive dysfunction in hypertensive 

patients. Prevalence of cognitive dysfunction was assessed by defining 82 as a fixed score on 

Addenbrooke’s cognitive examination. Scores < 82 were considered as cognitive impairment. 
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In our study, while 62 cases had scores below 82, 49 controls had similar scores. A higher 

prevalence (91%) was seen in cases when compared to 72% in controls.  

Comparison of scores between different grades of hypertension was made. Scores between 

controlled cases (64.93 ± 10.93) and Grade I (64.7 ± 12.56) and Grade II (57.71 ± 17.59) 

hypertensive was not statistically significant.(Table 2)Further, scores on individual 

components of Addenbrooke’s examination was compared between cases and controls. It was 

seen that the difference between cases and controls was statistically significant with all the 

components. 

Table 2 : ACE and its component score among cases and controls 

Component Cases 

(Mean ± SD) 

Controls 

(Mean ± SD) 

P value 

(U Statistic) 

Composite Score 62.93 ± 13.00 73.28 ± 8.05 0.000 

(1174) 

Attention and Orientation 13.69 ± 2.18 14.03 ± 1.82 0.551 

(2177) 

 Memory 14.15 ± 4.51 18.15 ± 3.15 0.000 

(1167) 

Fluency 7.69 ± 1.94 8.69 ± 1.47 0.001 

(1606) 

Language 16.35 ± 3.26 20.29 ± 2.23 0.000 

(689) 

Visuospatial 11.03 ± 3.19  11.96 ± 1.86 0.031 

(1819) 

 

The mean time taken by the cases to complete TMT Part A was 94.27 ± 15.34 seconds while 

controls took lesser time of 68.00 ± 12.97 seconds. The difference in the time lag in Part A 

between the cases and controls was statistically highly significant. 6 patients among the cases 

did not complete the trail. Similarly, the mean time taken by the cases to complete TMT Part 

B was 207.17 ± 44.98 seconds while controls took lesser time of 163.67 ± 33.51 seconds. The 

difference in the time lag in Part B between cases and controls was statistically highly 

significant. However the time taken by controls was clearly lesser than the time taken by 

cases. 15 patients among the cases and 4 patients among the controls did not complete the 

trail. 

There was a statistically significant difference between patients belonging to lower (Cases 

56.46 ± 11.32; Controls 69.74 ± 5.73) and middle (Cases 72.74 ± 8.52; Controls 79.00 ± 

8.04) socioeconomic statuses among cases and controls themselves as well as between cases 

and controls. While it may not be feasible to comment on the actual impact, the difference 

between the scores was striking with lower scores seen in lower socioeconomic status. 

                                            DISCUSSION 
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Hypertension and risk of cognitive impairment has been positively associated through various 

longitudinal studies. [10-12] There are myriad of pathological mechanisms proposed by which 

hypertension causes functional and structural changes in the brain leading to cognitive 

decline. [13] In this study, the mean systolic blood pressure in cases is 136.56 ± 12.31and in 

controls is 114.44 ± 6.218 and mean Diastolic Blood Pressure in cases is 87.91 ± 7.29 and 

72.59± 6.10 in controls. Both cases and controls were statistically comparable. The gender 

differences were comparable and showed male preponderance in both cases and controls. 

Maximum patients belonged to middle and lower socio-economic strata.41 of the cases and 

27 of the controls belonged to lower socioeconomic status, 42 of the cases and 26 of the 

controls belonged to middle socioeconomic status and the patients belonging to low 

socioeconomic status had more cognitive impairment. The findings described above are in 

accordance with the longitudinal cohort study performed in Netherlands in which 2574 men 

and women participated and it was found that the decline in cognition is related to low 

socioeconomic status and it is not mediated by factors such as heart disease, hypertension, 

diabetes etc. [14] 

The assessment of hypertension was based on the BP measurements at the point of visit. 

Almost half of the patients (54.4%) had controlled BP with normal BP values at the point. In 

the uncontrolled cases 25% belonged to JNC VIII Category I hypertension and 20% patients 

belonged to JNC Category II. The difference between category I and category II was not 

statistically significant. The study conducted by Wilkie et al states that “the basis for the 

cognitive decline associated with aging should be considered secondary to some pathologic 

processes and not merely as a ‘normal’ aging process.” [15] In the longitudinal Framingham 

Study performed in 1956-1964, on the age group 55-80 years found an inverse relation 

between hypertension and cognitive impairment. [16]. The Honolulu-Asia Aging Study showed 

that in later life high systolic BP is a predictor of reduced cognitive function in later life. [17] 

Although the SPRINT trial in adults with hypertension showed that more intensive bloop 

pressure control (target SBP <120mmHg versus <140mmHg) did not result in significant 

cognitive benefit [18] 

The effect of antihypertensive therapy on cognitive deficit in hypertension is controversial in 

previous literature and could not be commented in our study. As this was a cross – sectional 

study neither the adequacy and compliance to treatment or the impact on progression could 

be assessed. The various trials on the use of antihypertensive therapy in the elderly showed it 

is capable of decreasing all types of cardiovascular events. The Syst-Eur study showed that 

there was reduction in the incidence of dementia in patients on treatment for systolic 

hypertension. [19] 

Prevalence of cognitive dysfunction was assessed by defining 82 as a fixed score on 

Addenbrooke’s cognitive examination. In our study, while 62 cases had scores below 82, 

only 49 controls had similar scores. A higher prevalence (91.2%) was seen in cases when 

compared to 72.1% in controls. A study in Japan was conducted for validation of 

Addenbrooke’s scale in which ACE was translated into Japanese and it was found that at a 

cut-off score of 82, Addenbrooke’s scale had a sensitivity of 99% and specificity of 100% 

and it was observed that hypertensive patients scored lower on ACE in comparison to 

normotensives. [20] Unlike other screening tests, the ACE-III provides the clinician with a 

brief multi- component cognitive profile, since it provides specific scores for different 
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cognitive domains: attention, memory, verbal fluency, language, and visuospatial function. 
[21] 

Forgetfulness was the most common complaint in both cases and controls. While 44.1% of 

cases presented with this complaint, only 20.6% of controls had forgetfulness. 17 patients 

among cases had confusion, 3 had complaint of aggressive behaviour and 20 patients had 

behavioural changes. There were 36 cases with impairment in social functioning. 

The mean scores on Addenbrooke’s cognitive examination in the cases was 62.93 ± 13.00 

compared to of 73.28 ± 8.05 in normotensive controls. The difference between the cases and 

controls was statistically highly significant. The cases and controls were compared for the 5 

parameters of Addenbrooke’s examination and the hypertensive patients had lower scores as 

compared to normotensive controls and difference was statistically significant. 

In a longitudinal cohort study at National Institute on Aging Alzheimer's Disease Centres, US 

setting, 1,385 patients with mild cognitive impairment (MCI) and measured BP values at 

baseline were followed for two annual visits. Participants with MCI high BP values (SBP 

≥140 mmHg or DBP ≥90 mmHg) on 2 or 3 occasions had significantly faster decline on 

neuropsychological measures of visuomotor sequencing, set shifting, and naming than those 

who were normotensive on all three occasions. [22] In the longitudinal study among the ages 

of 46-68 years it was found that, “High blood pressure was associated with cognitive function 

in middle-age in the Whitehall II”, had an adverse effect on executive or “meta” cognitive 

abilities, implicating basic processes like attention, memory and information processing 

speed. [23] A Swedish study of 999 seventy-year-old men from a population based cohort 

study in Uppsala, followed since the age of 50 with respect to cardiovascular risk factors. At 

the age of 70, 24-hour ambulatory BP was monitored together with measurements of insulin 

sensitivity, glucose tolerance, serum lipids, and lipoproteins. Cognitive function was assessed 

by the MMSE and TMT. There was a strong co-relation between hypertension and cognitive 

decline in untreated men.[24] 

In conclusion, our study suggests hypertension may contribute to cognitive decline. However, 

various factors like duration of illness, grade of hypertension and presence of other co-morbid 

illnesses affects onset, progression and degree of cognitive decline. There is a further need to 

investigate whether the cognitive decline can be delayed thereby preventing dire 

consequences like stroke, dementia affecting the quality of life and increasing the risk of 

mortality. It is also important to improve early detection and treatment which will have an 

impact in lowering the global burden of dementia.  
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