@® RESEARCH PAPER
elSSN 2093 -758X

J Korean Acad Nurs Vol54 No.1, 18
https://doi.org/10.4040/jkan.23067

‘ '.) Check for updates |

DS HEY 4010] B[Ok QIS HAST T WA 20 O]3|=
EECLEEE EE Y

Impact of Anthropometric Indices of Obesity on the Risk of Incident Hypertension in Adults with
Prehypertension: A Secondary Analysis of a Cohort Study
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Purpose: This study aimed to investigate the impact of anthropometric indices of obesity (body mass index [BMI], waist circumference,
waist hip ratio, and body fat percentage) on the incidence of hypertension in adults with prehypertension, Methods: A longitudinal study
design using secondary data form the Korean Genome and Epidemiology Study was employed. The study included 1,838 adults with prehy-
pertension tracked every two years from 2001 to 2018, Statistical analyses, including frequency assessments, number of cases per 1,000
person-years, log-rank tests, Kaplan-Meier curves, and Cox's proportional hazards regression, were conducted using SPSS version 25, Re-
sults: Over the observation period (15,783.6 person-years), 1,136 individuals developed hypertension, The incidence of hypertension was
significantly higher in the obesity groups defined by BMI (hazard ratio [HR] = 1.33), waist circumference (HR = 1.34), waist hip ratio (HR =
1.29), and body fat percentage (HR = 1.31) compared to the non-obese group. These findings indicate an increased risk of hypertension
associated with obesity as measured by these indices. Conclusion: The study underscores the importance of avoiding obesity to prevent
hypertension in individuals with prehypertension, Specifically, BMI, waist circumference, waist hip circumference, and body fat percentage
were identified as significant risk factors for hypertension. The results suggest the need for individualized weight control interventions, em-
phasizing the role of health professionals in addressing the heightened hypertension risk in this population.
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H|T AN EZR = A=ZZAI4(body mass index), S2E

|(waist circumference), 5]2]9Fe]H]E& (waist hip ratio), X

Korean Genome and Epidemiology Study (KoGES) population-based studies:
age 40~69 years (KoGES-Ansan and Ansung study, N = 10,030)

_n = 3,683 excluded

Reasons for exclusion:
At baseline, hypertension (n = 3,094)
(If one or more of the three below)

1) Diagnosed hypertension by doctor (n = 1,553)

2) Intake antihypertensive agent (n = 1,189)

3) SBP > 140 mmHg or DBP > 90 mmHg (n = 2,626)
Missing data (n = 589)

Included in this study (n = 6,347)

n = 4,129 excluded

Reasons for exclusion:
Non prehypertension (n = 4,129)

hl

1) SBP < 130 mmHg or SBP > 140 mmHg
2) DBP < 80 mmHg or DBP > 90 mmHg

Included in this study (n = 2,218)

n = 380 excluded

Reasons for exclusion:

<

1) Missing value in baseline (n = 187)
2) Never participated in follow-up survey (n = 193)

Included in this study (n = 1,838)

SBP = Systolic blood pressure; DBP = Diastolic blood pressure.

Figure 1. Selection process of participants in this study.
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Table 1. Descriptive and Hazard Ratios of Hypertension according to Participant's Characteristics (V=1,838)

Hypertension

Characteristics n (%) lncidenee @se ool HR 95% Cl p-value
Person-year rate per 1,000
n (%)
person-years

Gender

Man 1,026 (55.8) 603 (58.8) 8,863.0 68.04 1

Woman 812 (44.2) 555 (68.3) 6,930.6 80.08 1.17 1.04~1.31 .008
Age (y1)

40~49 906 (49.3) 523 (57.7) 8,516.7 61.41 1

50~59 484 (26.3) 316 (65.3) 4,401.0 71.80 1.26 1.10~1.45 .001

60~64 448 (24.4) 319 (71.2) 3,174.9 100.48 1.66 1.44~1.91 <.001
Spouse

Yes 1,692 (92.1) 1,066 (63.0) 14,629.4 72.87 1

No 146 (7.9) 92 (63.0) 1,164.2 79.02 0.92 0.74~1.14 464
Education level

< High school 1,592 (86.6) 1,032 (64.8) 13,528.9 76.28 1

> College 246 (13.4) 126 (51.2) 2,264.7 55.64 0.72 0.60~0.87 .001
Occupation

Profession 87 (4.7) 54 (62.1) 734.7 73.50 1

Non-professional 1,751 (95.3) 1,104 (63.0) 15,058.9 73.31 0.96 0.73~1.27 .789
Income (10,000 won)

< 200 1,150 (62.6) 760 (66.1) 9,578.2 79.35 1

200 ~< 400 527 (28.7) 308 (58.4) 4,726.0 65.17 0.82 0.72~0.93 .003

> 400 161 (8.8) 90 (55.9) 1,489.4 60.43 0.77 0.62~0.96 .018
Physical activity medium

Yes 904 (49.2) 567 (62.7) 7,652.9 74.10 1

No 934 (50.8) 591 (63.3) 8,140.7 72.59 0.96 0.86~1.08 .528
Subjective health status

Good 635 (34.5) 388 (61.1) 5,5635.6 70.09 1

Fair 651 (35.4) 403 (61.9) 5,725.4 70.39 1.16 1.00~1.34 .046

Poor 552 (30.0) 367 (66.5) 4,532.6 80.97 1.01 0.88~1.16 921
Fatigue

Yes 1,045 (56.9) 664 (63.5) 8,898.0 74.62 1

No 793 (43.1) 494 (62.3) 6,895.6 71.64 1.03 0.92~1.16 .582
Family history of HTN

Yes 318 (17.3) 216 (67.9) 2,606.0 82.89 1

No 1,520 (82.7) 942 (62.0) 13,187.6 71.43 0.84 0.72~0.97 .018
Chronic disease

Yes 240 (13.1) 156 (65.0) 2,057.3 75.83 1

No 1,598 (86.9) 1,002 (62.7) 13,736.3 72.95 0.97 0.82~1.15 .696
Cigarette smoking

Never smoker 980 (53.3) 649 (66.2) 8,472.4 76.60 1

< 30 pack-year 579 (31.5) 341 (58.9) 5,078.3 67.15 0.88 0.77~1.01 .064

> 30 pack-year 279 (15.2) 168 (60.2) 2,2429 74.90 0.98 0.83~1.17 .855
Alcohol consumption

Never drinker 855 (46.5) 570 (66.7) 7,150.2 79.72 1

Moderate drinker 814 (44.3) 490 (60.2) 7,297.1 67.15 0.93 0.72~1.21 .583

Heavy drinker 169 (9.2) 98 (58.0) 1,346.3 72.79 0.85 0.75~0.96 .007

HTN = Hypertension; HR = Hazard ratio; Cl = Confidence interval.
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Table 2. The Cumulative Incidence of Hypertension according to Anthropometric Incidices (N =1,838)
Hypertension
Characteristics n (%) R G Incidence rate g 959 Cl p-value
Person-year per 1,000
n (%)
person-years

Total 1,838 (100.0) 1,158 (63.0) 15,783.6 73.37
Body mass index

Non-obese (< 25 kg/m?) 998 (54.3) 588 (58.9) 8,934.6 65.81 1

Obesity (= 25 kg/m?) 840 (45.7) 570 (67.9) 6,859.0 83.10 1.28 1.14~1.44 <.001
Waist circumference (cm)?

Non-obese 1,283 (69.8) 761 (59.3) 11,520.7 66.06 1

Obesity 555 (30.2) 397 (71.5) 4,272.9 92.91 1.42 1.26~1.60 <.001
Waist hip ratio'*

Non-obese 1,132 (61.6) 652 (57.6) 10,161.0 64.17 1

Obesity 706 (38.4) 506 (71.7) 5,632.6 89.83 1.39 1.24~1.56 <.001
Body fat (%)°

Non-obese 1,338 (72.8) 810 (60.5) 11,869.2 68.24

Obesity 500 (27.2) 348 (69.6) 3.924.4 88.68 1.32 1.16~1.50 <.001

HR = Hazard ratio; Cl = Confidence interval.

*Men with waist circumference = 90 cm and women with waist circumference > 85 cm.

""Men with waist hip ratio > 0.95 and women with waist hip ratio > 0.85.

*Men with body fat > 25% and women with body fat > 35%.
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o2 fofsi 7 Uebth(Table 2).
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sl tlolo] AERA 02 T AT 4] vle ol
ZRI% AEolM mEgte] AR Agntch 7 Mg S 7
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R S W4 =
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(Figure 2).
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Figure 2. Cumulative survival curve of hypertension according to anthropometric indices of obesity in adults with prehypertension.
(A) Body mass index. (B) Waist circumference. (C) Waist hip ratio. (D) Body fat percentage.
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Table 3. The Hazard Ratios of Hypertension according to Anthropometric Indices of Obesity (V=1,838)
Characteristics HR 95% Cl p-value HR 95% Cl  p-value HR 95% Cl  p-value HR 95% Cl p-value

Gender (ref. = man)

Woman 1.06  0.94~1.20 322 1.03
Age (yr) (ref. = 40~49)

50~59 1.25 1.08~1.45 .003 1.22

60~64 1.66  1.43~1.94 <.001 1.56
Education level (ref. university)

< High school 1.23 1.01~1.50 .039 1.23
Income (10,000 won) (ref. < 200)

200~< 400 1.09 0.86~1.37 488 1.05

> 400 1.09 0.86~1.37 497 1.06
Family history of HTN (ref. no)

Yes 1.29 1.11~1.50 .001 1.28
Body mass index (ref. non obese)

> 25 kg/m? 1.33 1.18~1.50 <.001
Waist circumference (cm)* 134

(ref. non obese)
Waist hip ratio™" (ref. non obese)
Body fat (%)° (ref. non obese)

-2 log likelihood 15,837.197 < .001

0.91~1.16 .664 0.97

1.06~1.41 .007 1.20
1.34~1.82

1.01~1.50 .039 1.20

0.83~1.32 .696 1.02
0.84~1.34 .619 1.04

1.10~1.49 .001 1.30

1.18~1.51

15,840.163 < .001

0.85~1.11 973 1.07 0.95~1.21 .248

1.04~1.39 014 123
1.33~1.81 <.001 1.60

1.06~1.42 .006
<.001 1.55 1.37~1.87 <.001

0.99~1.46 071 1.23 1.01~1.50 .039

0.81~1.28 .893 1.08
0.83~1.32 721 1.08

0.86~1.37 499
0.85~1.37 517

1.12~1.51 .001 1.28 1.10~1.48 .001

<.001
1.29 1.12~1.48 < .001
1.31 1.15~1.49 <.001
15,842.798 < .001

15,846.715 <.001

Adjusted for gender, age, education level, income level, hypertension family history.

HTN = Hypertension; HR = Hazard ratio; Cl = Confidence interval.

*Men with waist circumference = 90 cm and women with waist circumference > 85 cm.

"Men with waist hip ratio > 0.95 and women with waist hip ratio > 0.85.

*Men with body fat > 25% and women with body fat > 35.

P71 0.8441(95%
UrEbtTt
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Cl = 1.24~156, p<.001) Z7lst= Aoz Lelton x4
Fo] HlgtollA 1.3241(95% CI = 1.16~1.50, p< .001) Z7}ste=
Ao & YelgtH(Table 2).
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