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ABSTRACT

Objectives: The purpose of this study was to investigate the effect of handgrip strength level
on cognitive impairment in hypertensive patients.

Methods: This study used the first to eighth year data of the Korean Longitudinal Study of
Aging (KLoSA). Of the 10,254 respondents who participated in the basic survey, respondents
were included that they were diagnosed with high blood pressure and had no cognitive
impairment. The handgrip strength was based on the highest value of handgrip strength for
both hands. Cognitive function using MMSE results and 23 points or less were defined as
cognitive impairment. Cox models were conducted to estimate the hazard ratios (HRs) of
cognitive impairment in relation to handgrip strength adjusting for covariates.

Results: In the case of hypertension patients, the probability of cognitive decline decreased
by 3.0% every time the maximum handgrip strength increased by 1 unit. In the analysis by
age, under the age of 64 had a 1.8% decrease in the probability of cognitive decline
whenever the maximum handgrip strength increased by 1 unit, and a 3.6% decrease in those
over the age of 65. In the gender analysis, male had a 3.2% decrease in the probability of
cognitive decline for every 1 unit increase in the maximum handgrip strength, and female
had a 2.6% decrease.

Conclusions: The results of this study are expected to be used as basic data for the
development of interventions to prevent cognitive decline in hypertensive patients by
identifying the effect of handgrip strength level on cognitive decline. It is also expected to be
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used as basic data for health education on the necessity of increasing muscle strength for

hypertension patients in the community.
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AFdRAL Awg ZE3IT AFstdud
KLoSA 1~8th
n=10,254
(Weighted n=50,820,263)
Hypertension patients
Excluded : . n=2,834
- No data of handgrip strength (Weighted n=3,850,970)
- Cognitive impairment in 2006
- Missing or outlier data Study participants
n=1,618
(Weighted n=2,375,211)
Study 1:45-64 years Study 2 : 65+ years Study 3 : Male Study 4 : Female
n =300 n=718 n= 762 n=856
Dependent Variable Yes : Cognitive impairment No : Cognitive impairment

Independent Variable

Handgrip strength

Adjust Variable

Gender, Age, Residential area, Married status, SES, Health risk
behavior, ADL restriction, Number of chronic disease

Method of analysis for
complex sample design

- Descriptive analysis : Frequencies, Rao —Scott y2 test, t-test

- Statistical model : Weighted Cox proportional hazard model

(Figure 1) The flow diagram of study
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o, 65A] ol Aol 67.3%, 45-64A1 ATl
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ojglom, ARBIFAAY dHie Y Iwol 23.2%,
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(n=1,618, N=2,375,211)

Characteristics

n(Weighted %)

Handgrip strength (Mean(Std Error)) 28.3(0.25)
&)eg;l;tgtz %I;f;;)r)ment incidence period 6.1800.16)
Yes 745(40.0)
Cognitive impairment incidence
No 873(60.0)
Gender Male 762(50.1)
Female 856(49.9)
Age (years) > 65 900(67.3)
45-64 718(32.7)
Residential area Rural 327(19.4)
City 1,291(80.6)
Marital status Single 338(17.8)
Married 1,280(82.2)
Socioeconomic status Low 713(38.8)
Middle 604(38.0)
High 301(23.2)
Health risk behavior >1 1,202(76.1)
0 416(23.9)
ADL restriction Yes 31( 1.7)
No 1,587(98.3)
Number of Chronic disease 0 44( 2.3)
1 193(10.9)
2 533(32.4)
=3 848(54.4)

Health risk behavior :

smoking, drinking, regular exercise, breakfast

Chronic disease : Diabetes mellitus, Cancer, Chronic pulmonary disease, Liver disease, Heart disease, Cerebrovascular

disease, Psychological disease, Arthritis

ADL = Activity of daily living: Mean = Weighted Mean
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(Table 2) Prevalence of cognitive impairment based on characteristics by age group

(n=1,618, N=2,375,211)

Over 65 years

1 o)
tor x2 n (Weighted %) tor x2

45-64 years
Characteristics n (Weighted %)
Yes No

(n=318) (n=582)

Yes No
(0 (n=427) (n=291) )

?ﬁ;ﬁg& o fgf)gh 27205) 311040 <8.'881) 28037 26605) <g.'8c1>1)
Gender Male 107(22.8) 297(77.2) 25.32 190(50.5) 168(49.5) 16.73
Fermale 211(39.0) 285(61.00  (0.001)  237(66.5) 123(33.5)  (£0.001)
Residential area  Rural 69(42.8) 87(57.2) 10.66 123(68.8) 48(31.2) 8.11
City 249(28.6) 495(71.4) (0.001) 304(55.0) 243(45.0) (0.004)
Marital status  Single 46(36.7) 73(63.3) 1.93 138(64.5) 81(35.5) 3.65
Married  27230.0)  509(70.0)  (0.164)  289(56.3)  21043.7)  (0.056)
Socioeconomic  Low 148(46.2) 161(53.8) 63.84 264(64.2) 140(35.8) 11.64
status Middle 130(32.1) 230(67.9)  (0.001)  129(53.3) 115(46.7)  (0.003)
High 40(13.7)  191(86.3) 34(45.1) 36(54.9)
Health risk > 1 229029.4)  443(70.6) 2.72 323(60.2)  207(39.8) 1.75
behavior 0 89(35.5)  139(64.5)  (0.100)  104(54.3) 8445.7)  (0.187)
ADL restriction  Yes 4(37.2) 6(62.8) 0.19 13(54.5) 8(45.5) 0.13
No 314(30.7) 576(69.3)  (0.665) 414(58.9) 283(41.1)  (0.721)
Number of 0 14925.2)  366(74.8)  31.35 19457.7)  139(42.3) 0.61
Chronic disease 1 113(34.9) 173(65.1)  (£0.001) 146(58.6) 101(41.4) (0.895)
2 43(44.2) 40(55.8) 70(62.2) 40(37.8)
> 3 13(81.6) 3(18.4) 17(59.5) 11(40.5)

Health risk behavior : smoking, drinking, regular exercise, breakfast
Chronic disease : Diabetes mellitus, Cancer, Chronic pulmonary disease, Liver disease, Heart disease, Cerebrovascular

disease, Psychological disease, Arthritis
ADL = Activity of daily living; Mean = Weighted Mean

t-test : Difference of handgrip strength
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(Table 3) Prevalence of cognitive impairment based on characteristics by gender

(n=1,618, N=2,375,211)

Male

Female

n (Weighted %)

n (Weighted %)

Characteristics t or x? t or x?
Yes No ) Yes No %)
(n=297) (n=465) (n=448) (n=408)
?ﬁ:ﬁg& nggf);h 327043 358039 <8:38 p 209023 226020 é:ggl)
Age (years) 45-64 10722.8)  297(77.2) 58.54 211(39.00  285(61.0) 58.53
> 65 190(50.5) 168(49.5)  (0.001)  237(66.5) 123(33.5)  (£0.001)
Residential area  Rural 83(45.1) 82(54.9) 13.67 109(64.3) 53(35.7) 17.49
City 214(28.4) 383(71.6)  (0.000) 339(44.5) 355(55.5)  (£0.001)
Marital status Single 25(39.7) 34(60.3) 1.53 159(55.0) 120(45.0) 5.82
Married  272(31.0)  431(69.00  (0.217) 289(45.6)  288(54.49)  (0.016)
Socioeconomic  Low 127(43.4) 134(56.6) 38.63 285(61.9) 167(38.1) 62.16
status Middle 121(35.0) 181(65)  (£0.001)  138(41.5) 164(58.5)  (£0.001)
High 49(16.4) 150(83.6) 25(21.1) 77(78.9)
Health risk > 1 256(31.5)  397(68.5) 0.05 296(49.9)  253(50.1) 1.39
behavior 0 41(32.7) 68(67.3)  (0.822) 152(45.3) 155(54.7) (0.239)
ADL restriction  Yes 7(49.3) 5(50.7) 1.60 10(46.2) 9(53.8) 0.03
No 29031.4)  460(68.6)  (0.206) 438(48.3)  39951.7)  (0.865)
Number of 0 162(29.7) 282(70.3) 12.99 181(40.0) 223(60.0) 22.55
Chronic disease 1 88(30.1) 143(69.9)  (0.005) 171(54.8) 131(45.2)  (<0.001)
2 37(42.8) 35(57.2) 76(58.1) 45(41.9)
=3 10(70.9) 5(29.1) 20(68.3) 931.7)

Health risk behavior :
Chronic disease :

disease, Psychological disease, Arthritis

ADL = Activity of daily

living; Mean = Weighted Mean

smoking, drinking, regular exercise, breakfast
Diabetes mellitus, Cancer, Chronic pulmonary disease, Liver disease, Heart disease, Cerebrovascular
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(Table 4) Effect of handgrip strength on cognitive function in hypertensive patients

Age group

Gender

Total
45-64 years

Over 65 years Male

Female

0.982
(0.982-0.983)

HR 0.970
(95% CI) (0.970-0.971)

(0.963-0.965)

0.974
(0.974-0.975)

0.968
(0.967-0.969)

0.964

1) Total model: adjusted Gender, Age, Residential area, Married status, Socioeconomic status, Health risk behavior, ADL

restriction, Number of chronic disease

2) Age group model: adjusted Gender, Residential area, Married status, Socioeconomic status, Health risk behavior, ADL

restriction, Number of chronic disease

3) Gender model: adjusted Age, Residential area, Married status, Socioeconomic status, Health risk behavior, ADL

restriction, Number of chronic disease
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