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Effects of Sodium Intake and Obesity on Hypertension Incidence

Division of Epidemiology and Health Index, Center for Genome Science, NIH, CDC

Jung Eun-Ju, Park Jaekyung, Lee Eun-Gyu

Background: Hypertension is one of the major public health problems in Korea. Recently, there has been a growing interest on the effects

of the excessive intake of sodium and obesity on chronic diseases. Under the Korean Genome and Epidemiology Study (KoGES), this

research was conducted to examine the relationship between dietary sodium intake, obesity status, and incidence of hypertension.

Methodology: The subjects of the study included 5,784 men and women aged 40-69 who were not previously diagnosed with

hypertension; they were followed up for 12 years. The Multivariate Cox proportional hazard model was used to calculate hazard ratios (HRs)

with 95% confidence intervals (Cls) for the association between dietary sodium intake, obesity status, and hypertension.

Results: The adjusted hazard ratio of hypertension was 2.02 (95% CI 1.59-2.57) in the group who had sodium intake of >4,000mg/day and

obese status (25.0 < Body Mass Index (BMI)), compared to the reference group who had sodium intake of <2,000mg/day and normal BMI
(18.5 < BMI < 23.0); men had adjusted HR of 1.86 [95% CI 1.30-2.66]; women had adjusted HR of 2.02 [95% CI 1.46-2.80]. The risk of

hypertension incidence was found to increase in relation to higher sodium intake and BMI.

Conclusion: This study suggests that reducing sodium intake and controlling obesity are required for the prevention of hypertension.
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Table 1. General characteristics of subjects without hypertension at baseline

Variables
N
Age, yr
Current smokers
Current drinkers
Body mass index, kg/m*
Obesity status
Normal (18.5<BMI<23)
Overweight (23<BMI<25)
Obese (25<BMI)
Regular exercise
Dietary nutrients intake
Sodium, mg/day
<2,000
2,000-3,000
3,000-4,000
4,000<
Potassium, mg/day
Energy, kcal/day
Systolic blood pressure, mmHg
Diastolic blood pressure, mmHg

Family history of hypertension

Men

2,717
50.55
1,399
1,908
24.08

963
789
965
331

3,392.99
498

749

691

779
2,572.43
2,043.68
113.92
76.76
398

(46.97)
+8.43
(51.59)
(70.41)

+2.67

+1688.36
(18.33)
(27.57)
(25.43)
(28.67)
+1128.10
+668.56
+£10.71
+7.38

(14.65)

ZIHERAF A] E 5L gjakRie] A™e|
Table 13+ i,

'lO|

& 0.053t|l 4 FEHAHo=

I

Women

3,067
50.42
104
867
24.50

1,009
860
1,198
443

3,066.42
801

946

666

654
2,607.40
1,923.66
111.59
73.61

532

(53.03)
+8.48
(3.44)

(28.44)
+2.98

(32.90)
(28.04)
(39.06)
(14.44)

+1633.25
(26.12)
(30.84)
(21.72)
(21.32)
+1318.44
+734.12
+12.00
+8.15

(17.35)

sx
e
Z 578419] AR} F YAlo] 46.97%,
o] 53.03%= ARt} gt dPe
AL
o] 3.44%)T A SF&

SAZIA] SAS 9.2 (SAS Institute, Cary,

Fdol] 50.55+8 434,
A FAB(A

(g 70.41%, o143

(n=5,784)

p-value

0.576
<.001
<.001
<.001

0.018

0.012

<.001
<.001

0.277
<.001
<.001
<.001

0.005

Values are mean+SD or number(percentage) of subjects.
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Figure 1. Effect of sodium intake level and obesity status on the risk of hypertension incidence

814



Vol.9 No.41 PUBLIC HEALTH WEEKLY REPORT, CDC

Table 2. Hazard ratios and 95% confidence intervals of hypertension incidence according to subgroups of dietary sodium intake level
and obesity status by sex

Obesity status
Adjusted HR (95%Cl) Normal Overweight Obese InteF:::((:)trion
(18.5<BMI<23.0) (23.0=BMI<25.0) (25.0<BMI)
Men sodium intake 0.921
<2,000 Reference 1.34(0.93, 1.93) 1.69 (1.20, 2.39)
2,000-3,000 0.97 (0.69, 1.37) 1.23(0.87, 1.74) 1.75 (1.26, 2.43)
3,000-4,000 0.72 (0.49, 1.06) 1.00 (0.66, 1.49) 1.73 (1,28, 2.43)
>4,000 1.13(0.78, 1.62) 1.73 (1.21, 2.49) 1.86 (1.30, 2.66)
Women sodium intake 0.021
<2,000 Reference 0.87 (0.62, 1.21) 1.37 (1.04, 1.82)
2,000-3,000 1.02 (0.75, 1.40) 0.93 (0.67, 1.29) 1.64 (1.24, 2.16)
3,000-4,000 0.80 (0.55, 1.16) 1.39(0.98, 1.97) 1.61 (1.18, 2.21)
>4,000 0.88 (0.59, 1.30) 1.23(0.84, 1.79) 2.02 (1.46, 2.80)

Abbreviations: HR, hazard ratio; Cl, confidence interval.
Adjusted HR: adjusted for age(yr), family history of hypertension, current drinking, current smoking, regular exercise, total energy, potassium intake.
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Abstract

Korean Epigenome of Human Primary Cells

Division of Structural and Functional Genomics, Center for Genome Science, NIH, CDC

Lee Suman, Yoo Jae-il, Kim Bong-Jo

Epigenomic research of human primary cells is important to understand the regulation of gene expression of homogeneous human cells.
DNA methylation, RNA sequencing and histone mapping of the whole genome could provide the gene expression regulation of human cells
and chromatin structures. The International Human Epigenome Project started in 2011 as a consortium (The International Human
Epigenome Consortium, IHEC) to decipher at least 1000 epigenomes of cell lines or primary cells derived from human healthy subjects and
patients. We reviewed recent trends in epigenome studies using human primary cells, largely focused on the Korean Epigenome Project and
the IHEC. After completing the HGP (Human Genome Project), many epigenome projects started worldwide to generate whole epigenome
maps of human cell lines and primary cells, which included the Korean Epigenome Project (KEP), NIH Roadmap Epigenomics USA, The
Encyclopedia of DNA Elements (ENCODE) USA, The Cancer Genome Atlas (TCGA), International Cancer Genome Consortium (ICGC),
and the IHEC. We also discussed the establishment of Korean Human Epigenome Researches which were conducted with the cooperation of
Universities, Institutes, and Government organizations. Organizing banking centers for primary cells, epigenome mapping centers, and

epigenome data analysis centers may be helpful for the successful human epigenome study in Korea.
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Vol.9 No.41 40th week(9.25-10.1)

* Current status of selected infectious diseases

1, Hand, Foot and Mouth Disease (HFMD),
Republic of Korea, week ending October 1,
2016 (40th week)

° 2016\ A0+ =7 QAL a2 Llefjeka) wo |
1,0009 4,89 0.2 A4 1)k Z7F

# SETHE 20099 69 WALAHOE A Hso] BELAAAR £

500 [

300

L0 e e

13 5 7 9 1 13151719 21 283 25 27 29 31 33 35 37 39 41 43 45 47 49 51  week

e 2016 — 2015 — 2014 2013 2012

Figure 1. The status of HFMD sentinel surveillance, 2012-2016

2. Influenza, Republic of Korea, week ending B
October 1, 2016 (40th week) o |1
* 20165 AJ40F AEFAAA a2 2kt o r
1,000 4.2 0 & A= 9)ehH] 7t 50 |
o Al407l ol TE/IUA 20571 F QlERAR

rol|s 07 & 5

5 2016-201747] $3712-E 8.9%(/1,000) 5 Yy
20

baseline(11.3)

O e
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e 2016-2017 e 2015-2016 2014-2015 2013-2014

Figure 2. The weekly proportion of Influenza-Like Illness per 1,000 outpatients, 2012-2013
t0 2015-2016 flu seasons
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Figure 3. Number of specimens positive for influenza by subtype, 2015-2016 season
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3. Respiratory viruses, Republic of Korea, week ending October 1, 2016 (40th week)

© 201615 A40F FE717A0] chat S FAL} 4L5% ©) BE/elel ) HEEgkS
(@ 4% B3t 86719 BE71AA0] thet At AAbATE el 918

s FAEAL AYFACIBE WEs

2015-2016 Weekly Detection rate (%)
(week) total HAAV HPIV HRSV IFV HCoV HRV HBoV HMPV
37 51.0 10.5 11.0 4.0 0.5 45 18.5 15 0.5
38 40.9 9.4 7.1 0.8 0.0 3.9 17.3 0.8 16
39 39.2 5.3 6.2 0.5 0.5 5.3 21.1 0.5 0.0
40 415 7.8 4.4 15 0.0 3.9 2.4 1.0 0.5
Cum.* 58.2 6.8 7.3 18 15.6 48 147 2.0 5.1
2015 Cum.” 51.3 48 6.0 2.9 14.4 1.9 17.6 1.9 17

— HAdV : human Adenovirus, HPIV : human Parainfluenza virus, HRSV : human Respiratory syncytial virus, IFV : Influenza virus,
HCoV : human Coronavirus, HRV : human Rhinovirus, HBoV : human Bocavirus, HMPV : human Metapneumovirus

% Cum, . the rate of detected cases between Dec. 27. 2015 — Oct. 1. 2016, (Average No. of detected cases is 186 in last 4 week)

V 2015 Cum, : the rate of detected cases between Dec, 28, 2014 — Dec. 26. 2015,

4, Ophthalmologic, Republic of Korea, week ending October 1, 2016 (40th week)

o 2016 % A405F f-eid2Antelo] elfebat 1,000 w62 3331 O & A5 36 19 HOF 465
o T/ HEEdEN Y] A4 28-S 0.8 02 A 0.3 Ee S7F

0 5
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A —— 2015
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<+
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a
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week week
Figure 4. The weekly proportion of Epidemic keratoconjunctivitis Figure 5. The weekly proportion of Acute hemorrhagic conjunctivitis
per 1,000 outpatients per 1,000 outpatients

9. Waterborne & Foodborne disease outbreaks,
Republic of Korea, week ending October 1, 2016
(@0th week) o

35

©2016|d%= A40Fof HehdAyo] 50 A st o ar
A= 40070 (@4 5,934%)0] WAyt o

-
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0164 ——2015EE eeee- 4 FF LMZANM11-14E)

Figure 6. Number of Waterborne & Foodborne disease outbreaks reported by week,
2015-2016
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Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending October 1, 2016 (40th week)*

unit: no. of cases’

o i Gurrent @ 5-year Total no. of cases by year Imported cases
Classification of disease* weekly of current week
week 2016 average’  2015* 2014 2013 2012 2011 : Country(no. of cases)
Cholera 0 4 0 0 0 3 0 3
Typhoid fever 8 108 2 121 251 156 129 148
Group Paratyphoid fever 2 50 1 44 37 54 58 56
I Shigellosis 3 91 1 88 110 294 90 171 Guam(2), Thailand(1)
EHEC 1 87 1 4l 111 61 58 71
Viral hepatitis A 79 3,599 27 1,804 1,307 867 1,197 5,521 Philippines(1)
Pertussis 2 103 205 88 36 230 97
Tetanus 2 26 0 22 23 22 17 19
Measles 8 33 1 7 442 107 3 42
Mumps 369 13,036 321 23,448 25,286 17,024 7,492 6,137
G“ﬁ’“p Rubella 6 55 1 11 11 18 28 53
Viral hepatitis B (Acute) 8 342 4 155 173 117 289 462
Japanese encephalitis 1 11 40 26 14 20 3
Varicella 578 36,268 375 46,330 44,450 37,361 27,763 36,249
Streptococcus pneumoniae 1 351 2 228 36 = = -
Nigeria(2), Cameroon(1),
Malaria 19 647 15 699 638 445 542 826 Congo(1), Sierra Leone(1),
Uganda(1)
Scarlet fevers 220 8,429 52 7,002 5,809 3,678 968 406
Meningococcal meningitis 0 4 0 6 5 6 4 7
Legionellosis 6 102 0 45 30 21 25 28
Vibrio vulnificus sepsis 6 49 5 37 61 56 64 51
Murine typhus 0 10 1 15 9 19 41 23
Group Scrub typhus 113 1,259 192 9,513 8,130 10,365 8,604 5,151
It Leptospirosis 7 91 3 104 58 50 28 49
Brucellosis 2 25 0 5 8 16 17 19
Rabies 0 0 0 0 0 0 0 0
HFRS 25 31 11 384 344 527 364 370
Syphilis 25 1,212 19 1,006 1,015 799 787 965
CJDNCJID 3 38 1 33 65 34 45 29
Tuberculosis 719 24,927 634 32,181 34,869 36,089 39,545 39,557
HIV/AIDS 19 740 14 1,018 1,081 1,013 868 888
Philippines(9), Thailand(4),
Dengue fever 21 339 4 255 165 252 149 72 '”d"G”f:r'zéf)) t’;‘z‘;‘(ﬁ’;@)*
Myanmar(1)
Q fever 9 79 0 27 8 11 10 8
West Nile fever 0 0 0 0 0 1 0
G'I“’]”p Lyme Borreliosis 1 27 0 13 11 3 2
Melioidosis 0 0 2 2 0 1
Chikungunya fever 1 6 0 1 2 0 0 India(1)
SFTS 2 78 4 79 55) 36 = =
MERS 0 0 0 185 = = = =
Zika virus infection 0 13 0 - - = = =

Abbreviation: EHEC= Enterohemorrhagic Escherichia coli, HFRS= Hemorrhagic fever with renal syndrome, CJD/vCJD= Creutzfeldt—Jacob Disease/variant
Creutzfeldt—Jacob Disease, SFTS= Severe fever with thrombocytopenia syndrome, MERS—CoV= Middle East Respiratory Syndrome Coronavirus,
Cum: Cumulative counts from 1st week to current week in a year,

* The reported data for year 2016 are provisional but the data from 2011 to 2015 are finalized data.

1 According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
¥ The reported surveillance data excluded Hansen's disease and no incidence data such as Diphtheria, Poliomyelitis, Haemophilus influenzae type b, Epidemic typhus,
Anthrax, Plague, Yellow fever, Viral hemorrhagic fever, Smallpox, Severe Acute Respiratory Syndrome, Animal influenza infection in humans, Novel Influenza,

Tularemia, Newly emerging infectious disease syndrome and Tick—borne Encephalitis.

§ Data on scarlet fever included both cases of confirmed and suspected since September 27, 2012,

x 221 (043) 719- 7176
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Table 3. Reported cases’ of national sentinel surveillance disease in the Republic of Korea, week ending October 1, 2016 (40th week)

unit: no. of cases/sentinels

Viral hepatitis Sexually Transmitted Diseases
Hepatitis C Gonorrhea Chlamydia Genital herpes Condyloma acuminata
Current  Cum. 50 ug;'r Current  Cum. SC uc-Ta'r Current  Cum. é: uema'r Current  Cum. E? ug;r Current  Cum. E? ug;r
week 2016 >V week 2016 > week 2016 >V week 2016 week 2016 OV
average’ average’ average’ average’ average’
Total 2.2 30.8 31.4 3.6 13.1 8.7 2.4 23.8 18.3 2.3 24.7 19.9 1.6 15.1 11.8

Cum: Cumulative counts from 1st week to current week in a year
1 According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years.

x 291 (043) 719~ 17175, 7178

F8 A olsfs]

(Table 1) At 5A7F HHAsE HAZFIHETL 20161 allg & WAYFS-S H|wst ¥ 2, Current week = 20164 3 9] AnA4ES
U™, "Cum, 20162 20169 1323 g F71A9) A4 A4 18] B5—year weekly average = A& 53(2011-20154) 3 32
AAGE) o)A 2F o]F 239 ANASF(E 25F) HHo 2 AL 12|28 "Current week} 5—year weekly average,2] A1l
= Hushd sig 5= o] Al ode] Al S vlasl & 4 Utk Total no, of cases by yeari= X't 5E7t s ¢
o—?—z Uehfi= 2 BAlolH Ax |k sl & 4= Uk
of) 2016 12522] '5—year weekly average(6 At = Ewd),= 2011HFE 20152 10F:2E 14F7X|9] 441 A4S
& 25F2 Lz g2 FoliRic)

* 5—year weekly average(b\d F H+H)=(X1 + X2 + -+ + X25)/25

105 RES 135 147

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
! 2015 alig = !
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

20144 X1 X2 X3 X4 X5
20134 X6 X7 X8 X9 X10
20124 X11 X12 X13 X14 X15
20114 X16 X17 X18 X19 X20
20104 X21 X22 X23 X24 X25

_________________________________________________________________________________________________________

(Table 2= 177] Al-T= E&E a5 W7 B dshs Ho] =0 glom, 7 = Cum, 5-year average,2} "Cum, 2016
Hlusl B 27kR] 9] =4 Alardgee] gk o] F T 9] Bt Alardaee} Hla7E 7HEst "Cum, S—year averagen=
At 5E(2011-20154) E<to] =77k /‘\lﬂ ]

(Table 3)- A ZHaHol tigh Alndsko &2 2|t WEARS Al&sH| whotsh=d| &go| ot
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