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Objective   Cardiovascular diseases are representative risk factors for the onset of cognitive decline. The purpose of this study was to con-
firm the relationship between diastolic blood pressure and cognitive function in elderly people in Korea.
Methods   Data from subjects who were enrolled in the prospective Korean Longitudinal Study on Cognitive Aging and Dementia were 
used in this study. Data from 701 subjects whose diastolic blood pressure range did not change (≤79 mm Hg or ≥80 mm Hg) over 2 years 
were analyzed. To analyze the differences in cognitive function between the groups at the 2-year follow-up, an analysis of covariance was 
performed with covariates, which were significantly different between the two groups, and the baseline cognitive function.
Results   Significant differences were observed between the two groups, and the mean scores on the constructional praxis (η2=0.010) and 
word list recall tests (η2=0.018) in the diastolic blood pressure ≥80 mm Hg group were higher than those in the diastolic blood pressure 
≤79 mm Hg group at the 2-year follow-up.
Conclusion   These results indicate that maintaining a DBP below 79 mm Hg presents a greater risk of cognitive decline in Korean elderly 
people.	 Psychiatry Investig 2020;17(1):21-28
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INTRODUCTION

Dementia is increasing worldwide, and more than 130 mil-
lion people are expected to suffer from dementia by 2050 if the 
current trend continues.1 In Korea, population aging is in-
creasing, and dementia and cognitive decline in elderly peo-
ple are of increasing interest.2 In a 2014 meta-analysis of the 
Korean population, the prevalence of dementia and cognitive 
decline in individuals aged over 65 years was 9.2%, and this 
prevalence is higher than that in other Asian countries.3 Be-
cause health-related problems in elderly people who suffer 
from cognitive decline and dementia decrease the quality of 
life of these patients and increase the physical and economic 
burden on society and caregivers, experts from various fields 
have increasingly focused on dementia.3,4 Because there is no 
disease-modifying treatment for dementia, the early detection 
and prevention of dementia and cognitive decline are the most 
effective strategies. Therefore, identifying the risk factors of 
cognitive decline is of important clinical significance. Cardio-
vascular disease is a major risk factor for cognitive decline in 
elderly people;5-7 a recent systematic review found that the 
prevalence of dementia could decrease by 35% if modifiable 
risk factors were corrected. Among the modifiable risk factors, 
hypertension was the greatest contributor.1

Proper blood pressure control is necessary for maintaining 
cognitive function, especially in elderly people, because hy-
pertension is a major cardiovascular disease that can affect 
cognitive decline and is one of the pathological mechanisms 
of Alzheimer disease (AD) and vascular dementia (VaD).8 In 
a prospective cohort study involving elderly patients aged over 
70 years who were followed up for 15 years, the risk of AD 
and VaD was increased due to hypertension-induced cardio-
vascular disease.6 A recent meta-analysis of cognitive function 
and blood pressure in elderly people found that hypertension 
could reduce global cognitive function.9 Furthermore, a pre-
vious review showed that high blood pressure in elderly pa-
tients aged over 70 years could cause cognitive impairment in 
areas, such as attention, language fluency, and mental behav-
ior, by causing subcortical white matter lesions in the brain.5 
However, previous studies have mainly been interested in sys-
tolic blood pressure (SBP), and the results of previous studies 
examining the relationship between diastolic blood pressure 
(DBP) and cognitive function are controversial.5,7,9

A previous systematic study suggested that the risk of de-
mentia decreases as DBP increases in late life.10 Additionally, 
a prospective cohort study found that DBP decreases during 
the years prior to developing dementia.6 In contrast, another 
prospective cohort study showed that low DBP in middle age 
(age of 50–60 years) was associated with good cognitive func-
tion performance in areas, such as verbal attention, fluency, 

psychomotor speed, and shifting capacity, 20 years later dur-
ing the later life stages.5 Additionally, a recent meta-analysis 
showed that high DBP is a major predictor of cognitive decline 
in areas, such as episodic memory and memory recall, and the 
deterioration of executive function.9 The above-mentioned re-
sults show that the association between DBP and cognitive 
function is inconsistent. These inconsistent results might be 
due to antihypertensive medication use among elderly people 
with hypertension.11-13

In previous studies, the relationship between DBP and cog-
nitive function has been inconsistent in elderly people.8,13 When 
evaluating cognitive function decline in elderly people, it is 
necessary to consider diverse areas, including ​​memory, lan-
guage, visuospatial function, and executive function, but pre-
vious studies have only evaluated limited specific areas.6,13-16 
The relationship between DBP and cognitive function in el-
derly people is inconsistent, and factors related to blood pres-
sure and cognitive function could be affected by ethnic ge-
netic influences and regional lifestyles; therefore, the DBP 
threshold for maintaining cognitive function may differ among 
subjects.12,17,18 DBP might have a greater effect on cerebral per-
fusion than SBP, and DBP is related to cognitive decline more 
than SBP in elderly people.19,20 However, to date, no prospec-
tive study has examined the relationship between DBP and 
cognitive function in Korean elderly people. Therefore, the 
purpose of this study was to investigate the relationship be-
tween DBP and cognitive function in elderly people using 
Korean national prospective cohort data while considering 
diverse sociodemographic characteristics and physical char-
acteristics.

METHODS

Subjects
Data from subjects enrolled in the Korean Longitudinal 

Study on Cognitive Aging and Dementia (KLosCAD) were 
used in this study. The KLosCAD is a prospective cohort study 
involving 14 university hospitals and 2 geriatric hospitals. The 
purpose of the KLosCAD is to propose a standard of normal 
aging for cognition and create strategies for the early diagno-
sis and treatment of dementia. The subjects involved in these 
studies were elderly people aged over 65 years.

The KLosCAD has been ongoing from 2010 to the present, 
subject enrollment began in 2011, and the study was designed 
as a population-based, prospective cohort study. The enrolled 
subjects are evaluated every 2 years, and three follow-up ob-
servations have been conducted.2 In total, 6818 subjects reg-
istered in the KLosCAD completed the 2-year follow-up. Of 
these subjects, 2759 were excluded based on the following cri-
teria: the presence of definite dementia (AD, VaD, mixed type, 



D Lee et al. 

   www.psychiatryinvestigation.org  23

Lewy body, Parkinson’s disease, fronto-temporal lobe demen-
tia, alcoholic dementia, dementia due to head trauma, and de-
mentia not otherwise specified), stroke, use of antihyperten-
sive medication, and incomplete information. Finally, data 
from 701 subjects whose DBP range did not change (≤79 
mm Hg or ≥80 mm Hg) over 2 years were analyzed in this 
study. The researchers who participated in this study were 
thoroughly educated about all evaluations. This study was 
approved by the Institutional Review Board of Seoul Nation-
al University Bundang Hospital (IRB number: B-0912-089-
010), and written informed consent was obtained from each 
subject or caregiver after a complete explanation of the study 
was provided.

Measurements
Subjects enrolled in the KLosCAD were evaluated using 

clinical assessments and neurocognitive tests. The clinical as-
sessments included sociodemographic characteristics, physi-
cal characteristics, and self-report depressive symptoms. De-
tailed information regarding each assessment is provided 
below.

Sociodemographic characteristics
The subject information included age (years), gender, edu-

cation level (years), exercise time (minutes/week), alcohol con-
sumption (units/week), cigarette smoking (pack/day), and di-
abetes mellitus (DM) medication use.

Physical characteristics
After the subjects rested for more than 5 minutes in a seat-

ed or reclined position, their blood pressure was measured 
three times using a manual desk-type mercury sphygmoma-
nometer, and the mean SBP and DBP (mm Hg) values were 
calculated. The American College of Cardiology/American 
Heart Association provided a new guideline for the evalua-
tion, diagnosis, prevention, and treatment of hypertension in 
2018. In this guideline, a DBP above 80 mm Hg was suggest-
ed as the diagnostic criterion for hypertension.21 In the Kore-
an medical field, the application of this guideline is under con-
sideration. All subjects were divided into two groups based on 
the DBP cutoff of 80 mm Hg at baseline and the 2-year follow-
up (LOW DBP group: DBP ≤79 mm Hg, HIGH DBP group: 
DBP ≥80 mm Hg).

The body mass index (BMI, kg/m2) was calculated by mea-
suring the height and weight of the subjects who could be di-
rectly assessed; otherwise, BMI was determined by self-report.

Self-reported depressive symptoms
The depressive symptoms of the subjects were assessed by 

the Geriatric Depression Scale-Korean version (GDS-KR). The 

GDS-KR consists of 30 items, 9 of which are reverse scored. 
The validity and reliability of the GDS-KR were confirmed in 
a previous study involving Korean elderly people.22

Neurocognitive tests
The cognitive function of the subjects was assessed using 

the Korean version of the Consortium to Establish a Registry 
for Alzheimer’s Disease (CERAD-K). In 2002, the CERAD-K 
was standardized for validity and reliability in a study involv-
ing Korean elderly people.23 The CERAD-K is divided into the 
following sub-items: J1, Verbal fluency test; J2, Boston Nam-
ing Test; J3, Mini Mental Status Exam for Dementia Screening 
(MMSE-DS); J4, Word list memory test; J5, Constructional 
praxis test; J6, Word list recall test; J7, Word list recognition 
test; J8, Constructional recall test; and J9A/B, Trail-making 
test A and B.

Statistical analysis
Student’s t-tests were performed to compare the mean val-

ues of the continuous variables, such as age, education level, 
exercise time, alcohol consumption, cigarette smoking, GDS-
KR score, SBP, DBP, and BMI, between the groups. Chi-square 
(χ2) tests were performed to compare the categorical vari-
ables, such as gender and DM medication use. At each evalu-
ation period, Student’s t-tests were performed based on the 
CERAD-K sub-item scores to compare the cognitive func-
tion between the two groups. To analyze the differences in 
cognitive function between the groups at the 2-year follow-
up, an analysis of covariance (ANCOVA) was performed us-
ing a GLM with covariates that significantly differed between 
the two groups and the baseline CERAD-K sub-item scores. 
The covariates in ANCOVA were the sociodemographic 
variables and physical characteristics that were significantly 
different between the groups. All statistical analyses were 
performed using SPSS Statistics version 21.0 (IBM Corpora-
tion, Armonk, NY, USA). Significance was defined as a 2-tailed 
p-value less than 0.05.

RESULTS

Sociodemographic characteristics, physical 
characteristics, and depressive symptoms

In total, 392 subjects and 307 subjects were included in the 
LOW DBP and HIGH DBP groups, respectively. Student’s t-
tests and chi-square tests were performed. The mean age 
(±SD) in the LOW DBP and HIGH DBP groups was 68.9 
(±6.6) and 67.6 (±5.9) years, respectively (df=697, p=0.008). 
The mean educational level in the LOW DBP and HIGH DBP 
groups was 8.5 (±5.0) years and 9.4 (±5.0) years, respectively 
(df=697, p=0.025). At baseline, the mean SBP value (±SD) in 
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the LOW DBP and HIGH DBP groups was 116.0 (±10.8) mm Hg 
and 130.8 (±14.0) mm Hg, respectively (df=697, p<0.001). At 
baseline, the mean BMI (±SD) in the LOW DBP and HIGH 
DBP groups was 23.4 (±2.9) m2/kg and 23.9 (±2.9) m2/kg, re-
spectively (df=626, p=0.038). At the 2-year follow-up, the 
mean BMI (±SD) in the LOW DBP and HIGH DBP groups 
was 23.04 (±3.0) m2/kg and 23.9 (±5.8) m2/kg, respectively 
(df=427, p=0.010). At baseline, the mean GDS-KR score (±SD) 
in the LOW DBP and HIGH DBP groups was 10.0 (±6.5) and 
8.7 (SD=±5.8), respectively (df=685, p=0.005). At the 2-year 
follow-up, the mean GDS-KR score (±SD) in the LOW DBP 
and HIGH DBP groups was 9.5 (±6.8) and 7.8 (±5.7), respec-
tively (df=685, p<0.001) (Table 1).

Differences in cognitive function between the LOW 
DBP and HIGH DBP groups at baseline and 
the 2-year follow-up

At baseline, there were significant differences between the 
LOW DBP and HIGH DBP groups in CERAD-K sub-items 
J1, J2, J6, J8, and J9B based on Student’s t-tests. The mean 
scores (±SD) on each sub-item in the LOW DBP and HIGH 
DBP groups, respectively, were as follows: J1, 14.7 (±0.2) and 
15.1 (±0.3), t=-2.2, df=694, p=0.026; J2, 10.7 (±0.1) and 11.4 
(±0.1), t=-3.3, df=612, p=0.001; J6, 4.9 (±0.1) and 5.3 (±0.1), 
t=-2.2, df=694, p=0.026; J8, 5.7 (±0.2) and 6.5 (±0.2), t=-3.1, 
df=694, p=0.002; and J9B, 215.9 (±5.7) and 191.7 (±6.2), 
t=2.9, df=685, p=0.004 (Table 2).

At the 2-year follow-up, there were significant differences 
between the LOW DBP and HIGH DBP groups in CERAD-
K sub-items J2, J3, J4, J5, J6, J8, J9A, and J9B based on Stu-
dent’s t-tests. The mean scores (±SD) on the sub-items in the 
LOW DBP and HIGH DBP groups, respectively, were as fol-
lows: J2, 11.1 (±0.1) and 11.8 (±0.1), t=-3.7, df=609, p<0.001; 
J3, 26.1 (±0.2) and 27.0 (±0.2), t=-3.7, df=604, p<0.001; J4, 
16.3 (±0.2) and 17.3 (±0.3), t=-2.8, df=611, p=0.006; J5, 9.7 
(±0.1) and 10.1 (±0.1), t=-3.4, df=608, p=0.001; J6, 5.2 (±0.1) 
and 5.9 (±0.1), t=-3.8, df=610, p<0.001; J8, 6.2 (±0.2) and 6.8 
(±0.2), t=-2.3, df=605, p=0.022; J9A, 75.8 (±3.3) and 65.4 
(±2.9), t=2.4, df=609, p=0.017; and J9B, 203.0 (±5.9) and 
182.1 (±6.3), t=2.4, df=607, p=0.016 (Table 2).

Differences in cognitive function between the LOW 
DBP and HIGH DBP groups at the 2-year follow-up 
after adjusting for baseline cognitive function and 
covariates

All ANCOVAs included the following covariates: age, edu-
cation level, baseline SBP, baseline BMI, baseline GDS score, 
2-year follow-up BMI and 2-year follow-up GDS score. There 
were significant differences between the two groups, and the 
mean score on CERAD-K sub-items J3, J5, and J6 in the HIGH 

group was higher than that in the LOW DBP group at the 2- 
year follow-up as determined by an ANCOVA [J3, F=7.474, 
df=(1, 570), p=0.006, η2=0.013; J5, F=5.699, df=(1, 570), 
p=0.017, η2=0.010; and J6, F=10.688, df=(1, 570), p=0.001, 
η2=0.018]. The mean score on CERAD-K sub-items J4 and 
J7 did not significantly differ between the two groups at the 
2-year follow-up [J4, F=2.224, df=(1, 571), p=0.135, η2=0.004; 
J7, F=0.144, df=(1, 571), p=0.704, η2<0.001]. Full results are 
presented in Table 3.

Table 1. Sociodemographic characteristics by diastolic blood 
pressure group for all subjects

LOW DBP 
(N=392)

HIGH DBP 
(N=307)

p
Mean 
or N

SD 
or %

Mean 
or N

SD 
or %

Age (years)*
Baseline 68.9 6.6 67.6 5.9 0.008‡

Sex (female)†

Baseline 203 51.8 151 49.2 0.542§

Education level (years)*
Baseline 8.5 5.0 9.4 5.0 0.025‡

Exercise time (minutes/week)*
Baseline 72.5 170.3 81.0 175.5 0.518‡

Follow-up 164.4 222.7 183.1 250.1 0.300‡

Alcohol consumption (units/week)*
Baseline 4.1 12.9 5.9 14.3 0.091‡

Follow-up 3.4 17.3 4.5 11.4 0.318‡

Cigarette smoking (pack/day)*
Baseline 0.1 0.4 0.1 0.3 0.629‡

Follow-up 0.1 0.3 0.1 0.3 0.624‡

Systolic blood pressure (mm Hg)*
Baseline 116.0 10.8 130.8 14.0 <0.001‡

Follow-up 124.5 15.1 129.1 13.0 0.624‡

BMI (kg/m2)*
Baseline 23.4 2.9 23.8 2.9 0.038‡

Follow-up 23.0 3.0 23.9 5.8 0.010‡

Geriatric depression scale*
Baseline 10.0 6.5 8.7 5.8 0.005‡

Follow-up 9.5 6.8 7.8 5.7 <0.001‡

Diabetes mellitus (yes)†

Baseline 9 2.3 6 2.0 0.486§

Follow-up 10 2.6 6 2.0 0.398§

*mean±SD, †N (%), ‡p values from Student’s t-test, §p values from 
chi-square test. LOW DBP: diastolic blood pressure ≤79 mm Hg 
group, HIGH DBP: diastolic blood pressure ≥80 mm Hg group, N: 
number, SD: standard deviation
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DISCUSSION

This study investigated the relationship between DBP and 
cognitive function changes in Korean elderly people using data 
from a national prospective cohort. The main outcomes of this 
study are that the global cognitive function (J3), visuospatial 

function (J5), and memory recall (J6) in the LOW DBP group 
was worse than that in the HIGH DBP group at the 2-year fol-
low-up. These results indicate that compared with a DBP above 
80 mm Hg, a DBP below 79 mm Hg has a negative effect on 
cognitive function in elderly people. Previous studies have 
identified a relationship between SBP and cognitive function; 
however, a cohort study investigating cognitive decline in el-
derly people suggested that DBP is involved in cognition more 
than SBP.19 Cognitive function was closely related to blood pres-
sure in elderly people, and these two variables could be affect-
ed by various factors; therefore, investigating subjects with 
similar conditions, such as in this study, is clinically meaningful.

There was no difference in memory recognition (J7) be-
tween the LOW DBP and HIGH DBP groups, but the LOW 
DBP group had lower scores on memory recall (J6) than the 
HIGH DBP group. A comparative study investigating cogni-
tive function showed that elderly people with a DBP of 70 
mm Hg have lower cognitive function in the memory recall 
domain than those with a higher DBP, even though there is 
no difference in the other cognitive functions. This study sug-
gests that the memory recall impairment is due to hypoxia and 
decreased oxygen saturation due to a low cardiac ejection frac-
tion.24 In a study using positron emission tomography, both 
memory recall and memory recognition were positively asso-
ciated with blood flow (activation) in the prefrontal lobe. How-
ever, only memory recall was related to subcortical white mat-
ter (SWM), which includes the cerebello-frontal pathway, i.e., 
the cingulate cortex, globus pallidus, thalamus, and cerebel-
lum; in contrast, these structures are not related to memory 
recognition.25 The above results indicate that memory recall 
associated with SWM is reduced by cerebral hypoperfusion 
due to low DBP, while recognition is relatively well maintained 
in elderly people.

The cognitive domains, including global cognition, memory 
recall, and visuospatial function, are related to the functional 
role of SWM in the brain structural domain. Previous studies 
have shown that lesions in the SWM region can cause cogni-
tive decline.26-29 Additionally, a previous review article suggest-
ed that SWM lesions decrease the speed of neural transmission 
and inter-neuronal connectivity. The repeated accumulation 
of these dysfunctions can lead to cognitive decline.29 SWM is 
easily affected by vascular injury, such as atherosclerosis. An 
SWM lesion due to early atherosclerosis, such as white matter 
hyperintensities (WMH) on magnetic resonance imaging, is 
an asymptomatic lesion; however, this type of lesion has been 
associated with cognitive decline rather than the pathological 
level.26,27,30 Therefore, the relative decline in cognitive function 
rather than in the cognitive impairment level in the LOW DBP 
group compared with the HIGH DBP group may be caused by 
early atherosclerosis on SWM.

Table 2. Comparison of cognitive function between diastolic blood 
pressure groups for all subjects

LOW DBP HIGH DBP
t p

Mean SD Mean SD

Verbal fluency test

Baseline 14.4 0.2 15.1 0.3 -2.2 0.026*
Follow-up 14.8 0.3 15.5 0.3 -1.9 0.064*

Boston naming test

Baseline 10.7 0.1 11.4 0.1 -3.3 0.001†

Follow-up 11.1 0.1 11.8 0.1 -3.7 <0.001†

MMSE-DS

Baseline 26.3 0.2 26.6 0.2 -1.6 0.120*
Follow-up 26.1 0.2 27.0 0.2 -3.7 <0.001†

Word list memory test

Baseline 15.7 0.2 16.2 0.2 -1.6 0.119*
Follow-up 16.3 0.2 17.3 0.3 -2.8 0.006*

Constructional praxis test

Baseline 9.6 0.1 9.7 0.1 -0.8 0.401*
Follow-up 9.7 0.1 10.1 0.1 -3.4 0.001†

Word list recall test

Baseline 4.9 0.1 5.3 0.1 -2.2 0.026*
Follow-up 5.2 0.1 5.9 0.1 -3.8 <0.001*

Word list recognition test

Baseline 8.6 0.1 8.8 0.1 -1.6 0.106*
Follow-up 8.7 0.1 9.0 0.1 -1.8 0.078†

Constructional recall test

Baseline 5.7 0.2 6.5 0.2 -3.1 0.002*
Follow-up 6.2 0.2 6.8 0.2 -2.3 0.022†

Trail-making test A

Baseline 80.3 3.2 73.9 3.7 1.3 0.188*
Follow-up 75.8 3.3 65.4 2.9 2.4 0.017*

Trail-making test B

Baseline 215.9 5.7 191.7 6.2 2.9 0.004*
Follow-up 203.0 5.9 182.1 6.3 2.4 0.016*

*p values from Student’s t-test with homogeneity of variance as-
sumption, †p values from Student’s t-test without homogeneity of 
variance assumption. LOW DBP: diastolic blood pressure ≤79 
mm Hg group, HIGH DBP: diastolic blood pressure ≥80 mm Hg 
group
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The intima-media thickness of the vessels reflects the de-
gree of atherosclerosis.31 In a cohort study involving elderly 
people aged 70 years and older, the intima-media thickness 
in the subjects with low DBP (70–79 mm Hg) was thicker than 
that in those with high DBP;32 additionally, in a study investi-
gating the cardiovascular health of elderly people aged 65 years 
and older, the intima-media thickness of the common carot-
id artery was thicker in the subjects with lower DBP.31 WMH 
due to atherosclerosis is indicative of cerebral small vessel dis-
eases, which are related to cognitive decline, and WMH in-
creases the risk of VaD and AD.27 The relationship between 
low DBP and the relative decline in the cognitive domain found 
in the main results of this study may be related to cerebral hy-
poperfusion due to vascular changes, such as atherosclerosis, 
in elderly people.

A 5-year follow-up study examining local cerebral blood 
flow in healthy elderly subjects found that elderly people who 
showed cognitive function decline after 5 years had a greater 
reduction in white matter perfusion.33 When low DBP is main-
tained in elderly people, arterial stiffness and atherosclerosis 
are increased, resulting in poor cerebral perfusion and oxida-
tive stress.19,34,35 Cerebral hypoperfusion causes vascular chang-
es, such as endothelial cells and basal membrane damage in 
blood vessels. Vascular permeability is increased by a damaged 
blood-brain barrier, resulting in the accumulation of Aβ pro-
tein and β-amyloid protein in the cerebral parenchyma; this 
accumulation promotes free radical production and causes 
neuronal cell death.34,35 The results of this study, which showed 
that the visuospatial function and memory recall related to the 
vascular cognitive domain in the LOW DBP group were low-
er than those in the HIGH DBP group, suggest that the de-
crease in cognitive function is due to cerebral hypoperfusion, 
which is related to atherosclerosis due to low DBP. However, 
further studies are needed because atherosclerosis could not 
be confirmed in the subjects by imaging or hematology in this 

study.
In contrast, several previous studies have reported that high 

blood pressure is associated with cognitive decline. In a cross-
sectional study using data from the National Health and Nu-
trition Examination Survey of United States, the relationship 
between SBP and cognitive function decline, which was eval-
uated using the serial digit learning test for the age range from 
20 to 50 years, changed with age.36 These results indicate that 
high SBP could predict cognitive decline in adults in their 20s 
to 30s, but the relationship was not significant in adults aged 
40–50.36 A prospective cohort study that followed subjects for 
15 years found that patients who had hypertension for more 
than 10 years had a higher risk of dementia in later life.37 In a 
recent systematic review of dementia onset, hypertension oc-
curring in middle age between the ages of 45 and 65 years was 
a risk factor for dementia in later life.1 Previous studies have 
indicated that the relationship between cognitive decline and 
high blood pressure depends on the duration of prolonged 
exposure to hypertension. High blood pressure that occurs at 
a relatively young age has been associated with decreased cog-
nitive function in later life. There may be differences between 
the results reported in previous studies and our results because 
of the relatively short follow-up period of 2 years. Therefore, 
since the cohort study is ongoing, it is necessary to pay close 
attention to the results of the data analysis after the long-term 
follow-up observation.

There are several limitations in this study. First, the results 
of the paired t-tests showed that the CERAD-K sub-item scores 
increased from baseline to the 2-year follow-up. In previous 
prospective studies examining cognitive function in elderly 
people, if the same cognitive function evaluation was per-
formed within 2 years, the score could increase due to ceiling 
(scale attenuation) and learning effects.38,39 However, in this 
study, because we analyzed the relative difference in cognitive 
function changes between the two groups according to DBP, 

Table 3. Difference in cognitive function between diastolic blood pressure groups for all subjects at the 2-year follow-up

Mean difference SE F df p* η2

Verbal fluency test 0.3 0.4 0.537 [1, 572] 0.464 0.001
Boston naming test -0.2 0.1 1.702 [1, 571] 0.193 0.003
MMSE-DS -0.6 0.2 7.474 [1, 570] 0.006 0.013
Word list memory test -0.4 0.3 2.244 [1, 571] 0.135 0.004
Constructional praxis test -0.3 0.1 5.699 [1, 570] 0.017 0.010
Word list recall test -0.5 0.2 10.688 [1, 570] 0.001 0.018
Word list recognition test -0.1 0.1 0.144 [1, 571] 0.704 <0.001
Constructional recall test 0.1 0.2 0.125 [1, 570] 0.723 <0.001
Trail-making test A 1.3 2.8 0.201 [1, 570] 0.654 <0.001
Trail-making test B 2.8 7.0 0.166 [1, 566] 0.684 <0.001
*p values from analysis of covariance. SE: standard error, df: degrees of freedom, η2 (eta squared): effect size
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the results were significant. Second, the main results of this 
study had a small effect size (η2=0.001). However, as noted in 
a previous study, the small effect size in studies examining the 
relationship between blood pressure and cognitive function 
could be due to the diversity of factors that may affect blood 
pressure and cognitive function.36 This study adjusted for var-
ious sociodemographic variables and physical characteristics, 
and the observed period was relatively short (2 years). This 
cohort study is currently ongoing, and the results of the co-
hort will be analyzed further. Third, because only 701 of the 
approximately 6,000 KLosCAD registered patients complet-
ed the 2-year follow-up and were analyzed in this study, there 
may be a risk of bias regarding the group characteristics. This 
study aimed to investigate the relationship between DBP and 
cognitive function in elderly people with normal cognitive func-
tioning; patients were excluded if they had dementia, a defi-
nite cognitive impairment, stroke, or use of antihypertensive 
medication or when the DBP changed categories during the 2 
years because their data could affect the interpretation of the 
results. The power analysis results evaluating the appropriate 
sample size for a repeated design study suggested an explana-
tory power of 95% or more when analyzing more than 100 
participants. Therefore, the sample size of 701 subjects in this 
study is sufficient. Fourth, some BMIs were calculated based 
on self-reported height and weight values; therefore, these 
BMIs might not be accurate.

Despite these limitations, this study analyzed national rep-
resentative data from Korean elderly people and is the first to 
show that lower DBP is a risk factor for cognitive decline in 
Korean elderly people. The relationship between cognitive 
function and blood pressure in elderly people can be influ-
enced by age, gender, education, lifestyle factors, such as cig-
arette smoking and alcohol drinking, the presence of meta-
bolic diseases, such as diabetes, and race.12,13,17 Therefore, the 
results of this study are meaningful because the analyses were 
conducted after adjusting for various factors that could affect 
cognitive function and DBP among a population of elderly sub-
jects of a single race in Korea.

In conclusion, a DBP less than 79 mm Hg in Korean elderly 
people aged over 65 years had a negative effect on the mainte-
nance of cognitive function over time. The relationship be-
tween blood pressure and cognitive function may vary among 
races. These results indicate that maintaining a DBP below 79 
mm Hg presents a greater risk of cognitive decline in Korean 
elderly people. These results could be a cornerstone for fur-
ther research investigating the causality between DBP and 
cognitive function in Korean populations. 
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