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LONG-TERM TRANSITIONAL CHANGE OF EXAMINATION DATA IN
NINGEN DOCK

Takashi WADA

Department of Health Science, The Graduate School, The Jikei University School of Medicine

In order to clarify long—term transitional change in medical examination items of comprehensive health
checkup system (Ningen Dock), 21 items at the Jikei University Hospital Ningen Dock from 1988 to 2017
were analyzed from linear approximation. The total number of subjects was 179,794 in men and 71,433 in
women. Some data were restricted from 1996 to 2017. The change ratio of data per year was calculated.

Body mass index (BMI) and blood pressures were compared with national data from Ministry of Health,
Labour and Welfare. The changes of BMI and systolic blood pressure in the present study was similar to those
of national data.

The opposite results between men and women were as follows; BMI (men :+ 0.11%/year, women:
—0.08%/year), hemoglobin (men: —0.05%, women: + 0.04%), 7 —GT (men: —0.75%, women: + 0.01%) .

The considerable change rate per year was shown in CRP (men: -0.90%, women: —1.22%), minimum
audible threshold of hearing ability in 4000Hz (men: —1.08%, woman: —0.94%), and estimated glomerular
filtration rate (men: —0.81%, women: —0.86%).

It would be assumed that the changes in the some items might be involved in the following factors such
as the introduction of specific health guidance, reduction of salt intake and smoking rate, development of
potent drugs for improving hypertension or dyslipidemia, spread of guidelines of relevant academic societies
and sedentary lifestyle, might be involved in the above data changes.

(Tokyo Jikeikai Medical Journal 2019;134:137-154)

Key words : Ningen Dock, long—term transitional change, CRP, hearing test, kidney function
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Table 1. The subject’s profile in the present study
men women
year 30's 40's 50's 60's 70 umber - gp 40's 50's 60's 700 umber total
sum sum number sum
1988 number 520 663 588 212 21 2004 170 180 128 40 6 524 2528
age 35.8+t2.4 43.8+3.0 54.6+£2.8 62.3£2.4 74.1%3.2 35.5+2.6 44.1£3.0 54.5+£2.8 63.0£2.6 73.0-3.1
1989 number 1255 1640 1338 369 41 4643 326 459 290 114 11 1200 5843
age 359426 43.8+3.0 54.1£2.7 62.5+24 73.5+2.8 354+2.9 43.9+3.0 53.9+2.8 63.5+2.8 73.9£2.6
1990 number 1237 1797 1372 386 53 4845 278 489 311 115 17 1210 6055
age 35.7+2.7 43.9+3.0 54.1£2.8 62.9+25 73.3+2.7 34.9+2.9 44.1+3.0 54.0£2.7 63.4+2.7 73.0£2.6
1991 number 1219 2148 1622 531 58 5578 303 487 358 114 18 1280 6858
age 35.6+2.7 43.8+3.0 54.2+2.9 62.8+2.3 73.7+3.0 34.9+3.0 44.1£2.8 54.1+2.9 63629 724425
1992 number 1268 2204 1574 545 10 5601 306 588 401 129 19 1443 7044
age 35.7+£2.8 44.0£2.9 54.2£3.0 62825 73.2%2.7 35.1%£2.9 444+2.8 54.1+2.8 63.6+2.8 72.7+2.6
1993 number 1337 2206 1707 646 62 5958 372 499 447 146 29 1493 7451
age 35.8+2.7 44.1£2.9 54.1£2.9 62.9£25 73.2%2.9 35.1%£2.9 446+2.8 54128 63427 728+2.8
1994 number 1455 2247 1807 613 69 6191 405 685 511 152 33 1786 7977
age 35.7t£2.8 44.2£2.9 54.0£2.9 63.2£2.7 72.9£2.7 35.2£2.9 445£2.7 54.0£2.9 63.3%£25 73.2%£2.7
1995 number 1379 2178 1786 671 71 6085 393 607 502 180 26 1708 7793
age 35.6+£2.8 44.4+29 54.0£2.9 63.1£2.7 72.2£23 34.9+2.9 445+29 542+28 63428 72.5%+2.0
1996 number 1305 2193 1868 691 89 6146 405 571 474 186 29 1665 7811
age 35.5%2.9 44.6£3.0 54.2£2.9 63.1£2.6 724%25 35.1£2.8 449+2.8 54.0£2.7 633127 73.1+24
1997 number 1354 2117 2025 763 88 6347 384 545 499 161 33 1622 7969
age 355427 44.7+£3.0 54.1£2.8 63.1+2.6 72.6+2.3 348+2.9 44.6+2.9 543+£29 635128 72.7£2.2
1998 number 1298 2029 2199 805 106 6437 446 568 504 176 40 1734 8171
age 354128 44.6+3.0 54.1£2.9 63.3+£2.6 72.7+24 35.2+2.8 44.6+£3.0 53.9+2.8 63.1+2.6 73.3+2.4
1999 number 1458 1799 2195 807 110 6369 478 527 484 165 39 1693 8062
age 35.2+2.8 44.4+3.0 54.2£3.0 63.4£25 73.0%£2.7 35.11£2.8 44.3+£3.0 54.1£2.9 634+2.8 72,9425
2000 number 1389 1532 2068 887 117 5993 566 534 495 172 44 1811 7804
age 35.2+2.6 44.4£3.0 54.61£2.9 63.2£2.6 72.7£2.7 34.9+2.8 43.9£3.0 53.9£2.8 63.7£2.8 72.9+2.8
2001 number 1258 1663 2048 939 126 6034 609 560 484 197 47 1897 7931
age 35.61t2.4 44.6+3.1 54.8£2.9 63.3£2.7 72.9%£2.6 35.4%2.6 44.3£2.9 54.1£2.7 63.5%£2.9 73.1%£2.6
2002 number 1294 1549 1976 985 131 5935 629 592 531 197 49 1998 7933
age 36.0+£2.4 44.8+3.0 54.9£2.8 63.2£2.6 729125 35.31£2.7 444+£3.0 54.2+£2.8 63.7£29 73.3+28
2003 number 1388 1605 1660 1005 133 5791 804 708 566 226 50 2354 8145
age 36.0+£2.4 44.7£3.0 549+2.8 63.4£2.7 73.1£2.8 35.2%2.6 44.2£3.0 543128 63.7£2.9 72.4%2.0
2004 number 1324 1608 1658 989 148 5727 907 754 639 230 68 2598 8325
age 36.11+2.5 44.7+£3.0 54.9£2.7 63.3+2.7 73.0+£25 35.3+2.6 44.1+£3.0 54.2+2.7 63.5+2.8 73.1£2.7
2005 number 1294 1716 1584 919 171 5684 1294 1716 1584 919 171 5684 11368
age 36.24+2.5 44.8+3.0 54.9+2.8 63.3+2.7 73.0+2.7 35.6+2.5 439129 544+29 63.6+2.8 72.9+24
2006 number 1672 2066 1843 950 213 6744 1053 1001 707 234 89 3084 9828
age 36.0+2.6 44.5+3.0 55.0£2.9 63.3+£2.6 72.7+2.6 35.8+2.5 43.9+2.8 54.8+2.9 634+2.8 734+2.7
2007 number 1546 2074 1679 1002 226 6527 974 1105 658 301 101 3139 9666
age 36.1+£2.5 44.4+3.0 54.9+2.9 63.1£2.7 73.1£2.6 35.9%2.3 43.9+£2.8 54.5+2.8 63529 73.7+2.6
2008 number 1393 2100 1658 1158 257 6566 901 1147 711 381 106 3246 9812
age 36.2+2.5 44.5+3.0 54.7£3.0 63.1£2.7 73.0£2.5 35.61£2.5 44.1£3.0 54.6+2.9 63.4+2.8 73.5+2.6
2009 number 1255 2243 1733 1262 258 6751 842 1259 704 446 110 3361 10112
age 36.2+£2.5 44.4+£29 545£2.9 63.2£2.7 73.3%£2.6 36.11£2.6 44.2£2.9 544£29 63428 73.5%£2.6
2010 number 1071 2261 1786 1242 269 6629 755 1101 734 473 111 3174 9803
age 36.2+£2.5 44.6+£2.9 544£29 634£2.7 73.2%2.6 35.8+£2.8 444£2.9 544£3.0 63.3%£2.7 73.61+2.8
2011 number 936 2403 1854 1231 277 6701 671 1169 775 437 139 3191 9892
age 36.1+£2.4 44.7£2.8 545£2.9 634£2.6 73.4%2.8 35.6+£2.6 444£2.9 543£3.0 63.5£2.7 73.1£2.7
2012 number 816 2530 2055 1275 327 7003 563 1136 826 497 142 3164 10167
age 36.31+2.3 44.9+2.8 54.3£3.0 63.4+2.6 73.3+2.8 35.7+2.5 444+2.8 54.1£3.0 63.6+2.7 73.7£2.9
2013 number 755 2457 1899 1307 335 6753 554 1099 802 479 127 3061 9814
age 36.1+2.3 45.0+£2.8 545129 63.6+£2.6 73.3+2.7 35.6+2.5 44.6+2.8 54.0+2.9 63.6+2.6 73.61+2.8
2014 number 688 2204 1845 1248 327 6312 507 1036 856 489 148 3036 9348
age 36.1+24 45.2+2.8 54.5+2.9 63.7£2.7 73.5%2.7 35.512.7 448+2.8 54.0+2.8 63.8+2.8 73.5+2.7
2015 number 582 2124 1888 1266 339 6199 433 1002 881 505 149 2970 9169
age 36.4+2.3 45.5+£2.8 54.4£3.0 63.8+£2.8 73.2£2.7 35.812.6 445+2.8 53.9£2.8 63.9£2.7 73.2+2.7
2016 number 573 2006 1923 1301 346 6149 440 1087 941 535 153 3156 9305
age 36.1+£2.5 45.4+£2.8 545£3.0 63.8+£2.8 73.5%2.7 35.6+£2.7 45.0£2.8 54.1£2.8 64.1£2.9 73.3%+2.7
2017 number 617 1838 1981 1312 344 6092 442 1068 972 510 159 3151 9243
age 36.4+£2.5 45.7£3.0 54.3£3.0 63.8£2.8 73.2£2.7 35.2%£2.8 45.0£2.8 54.0£2.8 64.0£2.8 73.0-2.6
sum 179794 71433 251227
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Table 2. The instrumental technique used and measurement method

measurement item period company sarticle name model method
(1) body mass index (BMI) ~2010 TANITA Co. Body fat scales with ~ TBF-210
height scale
2011~  TANITA Co. Body analyzer with DC-250
height scale
(2)(3) systolic and diastolic ~1992 mercury
blood pressure (SBP and DBP) sphygmanometer
1993~ FUKUDA COLIN Co. Auto blood pressure ~ BP-203RV oscillometric
2007 measurement sphygmomanometer
2008~ FUKUDA COLIN Co. Auto blood pressure ~ BP-203RV 3  oscillometric
measurement sphygmomanometer
(4) forced expiratory volume in  ~2007  Minato Medical Autospiro AS-7
1 second as % of forced vital Science
capacity (FEV1.0%)
2008~ CHEST M.IL, INC. Multi—functional HI-801
spirometer
(5) (6) minimum audible level =~ ~2014 RION Co. Ltd. Audiometer AA-46
of 1000Hz, 4000Hz
2015~  RION Co. Ltd. Audiometer AA-47
~1999, RION Co. Ltd. Audio room AT-64/SAT64
2012~
(7) intraocular pressure (IOP) Canon Lifecaresolution non-contact full-auto TX-10
Inc. tonometer
(8) C-reactive protein (CRP) latex agglutination
turbidimetry
(9) white blood cell count, (10) 1996~  Beckman Coulter Auto blood cell count  STKS automated
hemoglobin (Hb), (12) platelet 1999 Diagnostics analysis hematology cell
analyzing method
2000~  Sysmex Co. Auto blood cell count XE-2100
2010 analysis
2011~  Sysmex Co. Auto blood cell count  XE-5000/
analysis SP10001
(11) serum iron (Fe) 1995~  Hitachi Ltd. Auto Analyzer System 7600
2007~  JEOL Ltd. Clinical Chemistry JCA-BMB8040 direct iron with
2016 Analyzers athophenanthroline
2017~  Hitachi Ltd. Auto Analyzer System Labspect008 o
(13) aspartate aminotransferase same as  same as (12) same as (12) same as (12) JSCC transferable
(AST) (12) method
(14) alanine aminotransferase ~ same as same as (12) same as (12) same as (12) JSCC transferable
(ALT) (12) method
(15) 7 —glutamyl transpeptidase same as  same as (12) same as (12) same as (12) JSCC transferable
(v-GT) (12) method
(16) high density lipoprotein same as  same as (12) same as (12) same as (12) direct method
choleste (HDL-C) (12)
(17) triglyceride (TG) same as  same as (12) same as (12) same as (12) enzyme method
(12) (GK method)
(18) non—high density same as  same as (12) same as (12) same as (12) cholesterol oxidation
lipoprotein cholesterol (12) enzyme method
(non-HDL-C)
(19) fasting plasma glucose ~2005 ARKRAY Glucose analysis GA-1160
(FPG) system
2006~ A&T Full auto glucose GA
analysis system
2011~ A&T Full auto glucose GAO08 I amperometry
analysis system method
(20) uric acid (UA) same as  same as (12) same as (12) same as (12) ulykase + HMMPA
(12) method
(21) estimated glemerular same as  same as (12) same as (12) same as (12) creatinase *
filtration rate (¢GFR)/Creatinine (12) HMMPS method
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Table 3. The year—on—year rate in each examination item

examination item men women period
constitution
(1) body mass index (BMI) at Jikei University Hospital 0.11% -0.08% 1988-2017
(1) body mass index (BMI) in Japan 0.17% -0.10% 1988-2017
circulation
(2) systolic blood pressure (SBP) at Jikei University Hospital -0.16% -0.19% 1988-2017
(2) systolic blood pressure (SBP) in Japan -0.17% -0.27% 1988-2017
(3) diastolic blood pressure (DBP) at Jikei University Hospital not decided 1988-2017
(3) diastolic blood pressure (DBP) in Japan -0.02% -0.16% 1988-2017
pulumonary
(4) forced expiratory volume in 1 second as % of forced vital capacity (FEV1.0%) -0.10% -0.09% 1988-2017
ear
(5) minimum audible level of 1000Hz not decided 1988-2017
(6) minimum audible level of 4000Hz -1.08% -0.94% 1988-2017
eye
(7) intraocular pressure -0.19% -0.11% 2000-2017
blood cell and correlated items
(8) C-reactive protein (CRP) -0.90% -1.22% 1995-2017
(9) white blood cell count -0.45% -0.25% 1996-2017
(10) hemoglobin (Hb) -0.05% 0.04% 1996-2017
(11) serum iron (Fe) 0.11% 0.41% 1995-2017
(12) platelet 0.32% 0.34% 1996-2017
liver
(13) aspartate aminotransferase (AST) -0.21% -0.06% 1995-2017
(14) alanine aminotransferase (ALT) -0.26% -0.07% 1995-2017
(15) 7 —glutamyl transpeptidase ( 7 ~GT) -0.75% 0.01% 1995-2017
metabolism
(16) high density lipoprotein choleste (HDL-C) 0.56% 0.62% 1995-2017
(17) triglyceride (TG) -0.50% -0.23%  1995-2017
(18) non-high density lipoprotein cholesterol (non-HDL-C) -0.34% -0.37% 1995-2017
(19) fasting plasma glucose (FPG) 0.07% 0.10% 1995-2017
(20) uric acid (UA) 0.09% 0.19% 1995-2017
kidney
(21) estimated glomerular filtration rate (¢GFR) -0.81% -0.86% 1995-2017
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Fig .1A. The change of body mass index (kg/m®) in men in Fig .1B. The change of body mass index (kg/m®) in men in the
thelast 30 yeras at Jikei Univ. Hospital Last 30 yeras in Japan
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Fig .2A. The change of body mass index (kg/m®) in women for Fig .2B. The change of body mass index (kg/m”) in women for
the last three decades at the Jikei Univ. Hospital the last three decades in Japan
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Fig .3A. The change of systolic blood pressure (mmHg) in men Fig .3A. The change of systolic blood pressure (mmHg) in men
for the last three decades at the Jikei Univ. Hospital for the last three decades in Japan
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Fig .4A. The change of systolic blood pressure (mmHg) in Fig .4B. The change of systolic blood pressure (mmHg) in
women for the last three decades at the Jikei Univ. Hospital women for the last three decades in Japan
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Fig .5A. The change of diastolic blood pressure(mmHg) in men Fig .5B. The change of diastolic blood pressure (mmHg) in men
for the last three decades at the Jikei Univ. Hospital for the last three decades in Japan
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Fig .10A. The change of intraocular pressure (mmHg) on the Fig .10B. The change of intraocular pressure (mmHg) on the
right side in men for the last eighteen years right side in women for the last eighteen years
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Fig .12A. The change of white blood cell count (10%//£L) in men Fig .12B. The change of white blood cell count (10% £ L) in
for the last twenty—two years women for the last twenty—two years



148 il H

I £ % (10)

30s  y=0.0069x +12.9 R =0.1798  0.05%/year
40s  y=0.0064x +12.8 R =0.1725  0.05%/year
50s  y=0.0084x +13.2 0.06%/year
15.0 15.0 60s vy =0.0036x+133 0.03%/year
70s  y=-0.0024x+ 133 —0.02%/year

14.0 14.0
135 135
30s y=-0.0074x+ 154 -0.05%/year
130 405 y=-00047x+ 152 ~0.03%/year 130
50s  y=-0.0082x+ 15.1 -0.05%/year
125 60s  y=-0.0120x+15.0 —0.08%/year 12.5
70s  y=-0.0037x+ 145 —0.03%/year
120 12.0
N PO PDHD H AP OO DD DO oA N PO PP PO P D S D O D O o A
F&FS L LEEE S E L EF S RACHCECIRO U U O O
e 305 s 405 em—505 605 705 305 405 em— 505 605 w705
Fig .13A. The change of blood hemoglobin (g/dL) in men for the Fig .13B. The change of blood hemoglobin (g/dL) in women for
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Fig .14A. The change of serum iron (£ g/dL) in men for the last Fig .14B. The change of serum iron (/£ g/dL) in women for the
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Fig .15A. The change of blood platelet count (10%//£L) in men Fig .15B. The change of blood platelet count (10%£. L) in women
for the last twenty—three years for the last twenty—three years
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Fig .17A. The change of alanine aminotransferase (ALT) (U/L) Fig .17B. The change of alanine aminotransferase (ALT) (U/L)
in men for the last twenty—three years in women for the last twenty—three years
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Fig .18A. The change of 7 —glutamyl transpeptidase (7 —-GT) Fig .18B. The change of 7 -glutamyl transpeptidase (7 -GT) (U/L)
(U/L) in men for the last twenty—three years in women for the last twenty—three years
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Fig .19A. The change of high density lipoprotein cholesterol
(HDL-C) (mg/dL) in men for the last twenty—three years
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Fig .20A. The change of triglyceride (TG) (mg/dL) in men for
the last twenty—three years
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Fig .21A. The change of non-high density lipoprotein cholesterol
(non-HDL-C) (mg/dL) in men for the last three decades
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Fig .19B. The change of high density lipoprotein cholesterol
(HDL-C) (mg/dL) in women for the last twenty—three years
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Fig .20B. The change of triglyceride (TG) (mg/dL) in women
for the last twenty—three years
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Fig .21B. The change of non-high density lipoprotein cholesterol
(non-HDL-C) (mg/dL) in women for the last three decades
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Fig .22A. The change of fasting plasma glucose (FPG) (mg/dL) Fig .22B. The change of fasting plasma glucose (FPG) (mg/dL)
in men for the last twenty—three years in women for the last twenty—three years
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Fig .23A. The change of serum uric acid (UA) (mg/dL) in men Fig .23B. The change of serum uric acid (UA) (mg/dL) in
for the last twenty—three years women for the last twenty—three years
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Fig .24A. The change of estimated glemerular filtration rate Fig .24B. The change of estimated glemerular filtration rate (¢GFR)
(eGFR) (mL/min/1.73m”) in men for the last twenty—three years (mL/min/1.73m®) in women for the last twenty—three years
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