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Summary : The prevalence of anemia and its transition during three years from 1986
in YAMATO-KOHGEN rural districts, Nara prefecture, were investigated. Subjects were
the visitors who have undergone annual health examinations, aged from 40 to 69 years old.
In 1986, the prevalence of anemia (male ; Hb <13 g/dl, female ; Hb<12 g/dl) were 7.0 9% (44

/625 in males and 16.5 % (150/911) in females. These prevalences are nearly same as those
of the residents of Nara City and the whole Japanese population recently. Increasing with
age, the prevalence increased in males (3.0 % in the forties, 5.2 % in the fifties and 13.8 %
in the sixties) and decreased in females (19.4 %, 16.8 % and 12.9 9% in each decade). Thin
physique subjects showed lower mean hemoglobin levels than others. In the correlation
between eating habits determined by questionnaire and anemia, it was suggested that
younger females, who had the highest prevalence of anemia, had not eaten sufficiently,
either in quantity or quality.

From 1987, the author has enforced a screening test for anemia by the copper sulfate
method and given a lead to persons with anemia about the improvement of daily eating
habits on the day of health examination. But the prevalence of anemia in 1988 was not
improved in comparison with that in 1986, that is 9.1 % (61/669) in males and 21.1 % (210
/995) in females. Similar results were observed in the visitors to an annual health examina-
tion successively in the last three years. It was observed that the changes of anemic state
from non anemia to anemia and from anemia to non anemia occurred mainly within the
slightly anemic group. Despite the fact that the food situation has improved markedly in
recent years and the prevalence of anemia has decreased as a general rule, we need to
improve the matter of eating habits according one’s situation, still more.

Index Terms

anemia, rural district, eating habit, guidance, blood specific gravity
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Table 1. Number of subjects by age, 1986 BRTEMETH Y (<0.01), MCV X 40 &KL v % 50
Age (years) 40-49 50-59 60-69 Total  BANTEMERLI(p<0.05). 50 & 60 HAL L &b
Male 132 326 167 625 ~N5¢, MCHC DR EZERBEND Y 60 RARTET L
Female 21 483 217 9 (p<0.0D). 40 B2 5 60 BfREBLTHB E, Hb &

Table 2. - Arithmetic means with standard deviations of hematological measurements, 1986
Age (years)
Parameter 40-49 50-59 60-69 Total
(€)) 132 326 167 625

RBC (X10*/uD 488.6+35.1  * % 467.5£37.2 NS 468.7+41.6 472.3+38.9
o Hb (g/an 15.1%+1.2 * % 14.6+1.2 NS 14.4+1.3 14.6£1.2
g Het(%) 44.3£3.3 * % 42.94+3.3 NS 43.0+3.7 43.2+3.4

MCV (D 90.8+4.1 * 92.0+4.7 NS 91.8+4.7 91.7+4.6

MCH (pg) 30.9+1.5 NS 31.2+1.6 NS 30.9+1.7 31.1+1.6

MCHC (%) 34.0%+0.7 NS 33.940.7 * % 33.6£0.7 33.9£0.7

) 211 483 217 911

RBC (X10%/uD 435.0£30.2 NS 434.7£34.9 NS 434.9+31.4 434.8+33.0
% Hb (g/db 12.7+1.3 NS 12.8+1.2 NS 12.94+0.9 12.8+1.2
& Het (%) 37.7+3.3 NS 37.9£3.3 * 38.5+2.6 38.0+£3.2
@ MCV (D) 86.7+5.9 NS 87.3%+5.1 * % 88.6+3.9 87.5%5.1

MCH (pg) 29.3£2.4 NS 29.5+£2.1 * 29.8+1.5 29.5+2.1

MCHC (%) 33.8+0.9 NS 33.7%£1.0 NS 33.6%0.7 33.7£0.9

Differences in the mean values between the fifties and the forties or the sixties were compared by one-way
analysis of variance and Dunnett’s method (two-tailed test).

*, p<0.05; =*%,p<0.01; NS, not significant.
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MCHC ZEBicic b i Lich-> TR T35 EAETRL BETH -7 (p<0.05, p<0.01, p<0.05). 40 FZH
fo. ZHETIZ A0 BRAR L 50 WAL ORI, WHhom#E 560 EAEELTHS L, Hb, Het, MCV, MCH it
MERME S AN EBREZ R R -7 S0 E 60K BRI Lzl TERTBEA%ER LA (Table
RE®H~BE, Het, MCV, MCH 13 60 R THEIL 2.

Table 3. Arithmetic means with standard deviations of hematological measurements reported by
the Federation of Labor Hygiene Organization, 1978-1979%

Age (years)

Parameter 40-49 50-50 60-60 40-69
REC G109 MEAEHT  BA0EEA BLOE0S  AZIERD
Hb (g/dD) 15(3%5% ' 14(‘171?11). oo (331:7% ? 14(_4953% :
2 Het (%) RO 4?)('171@353 B 44('405J§r43)'2
v g e wime e
. 15519 318219 51,8519 31,6518
MCHC (96 RO B B 33(485?51)'2
RBC (x 107D BITHL  WIIERS  EIINT BN
o sl mgme wihe  wi
MCHC ) 2516 85213 8710 3515

Note : Original data were shown in 5-year age.
Value in parenthesis represents the number of subjects.

Table 4. Values of hematological measurements reported by the Japanese Association of Medical
Technologists, 1981-1983%

Age (years)

Parameter 4049 50-59 60-
28D X +2SD 28D X +2SD  -28D X  +2SD
) (1224) (610) 82)

RBC (X104/x1) 418 488 564 411 480 554 392 462 543
» Hb (g/dD 13.4 154 17.5  13.2 153 175  12.8 14.8 17.0
S Het (%) 39.5 454 521  39.1 45.0 51.8  37.8 43.7 50.6

MCV (fD) 83.8 93.1 103.6  84.4 93.9 1045  86.2 94.8 104.2

MCH (pg) 8.3 31.6 353  28.5 31.8 35.6  20.1 32.0 35.2

MCHC (%) 31.6 339 365  31.6 33.9 36.3  31.5 33.7 36.2

) (1164) (545) (63)

RBC (x10*/4]) 374 431 495 373 432 496 360 432 504
< Hb (g/dD 0.9 13.2 15.1 1.2 13.3 15.1 0.8 13.1  15.4
£ Het (%) 33.1  39.1 45.1  33.5 39.4 45.4  32.6 39.2 45.8
S McV (D 794 91.0 100.2 8.1 91.2 100.3  79.4 9.2 100.6

MCH (pg) 2%.2  30.6 34.1  27.3 30.8 33.9  26.0 30.5 33.9

MCHC (%) 3.0 337 363 3.3 33.7 362  31.1 33.4 35.8

Value in parenthesis represents the number of subjects.



(364) # & #n *

10r 10 ¢
Male Female
40-69 yr 40-69 yr
. n=625
0 A Y A A
101 101
Male Female
40-49 yr 0 40-49 yr
{ n=132 n=211
5t 51
"
>
8 0 i A A 7 3 0 A
3
o 10
g Male
(9 50-59 yr
10r 101
Male l Female
60-69 yr 60-69 yr |
n=167 n=217 N
5F 5t
0 [ ﬂ””ﬂ\u 0

400 450 500 550
Red blood cell (x10%/ug)

A A LY
370 420 470 520

Fig. 1. Histograms of the frequency distribution of red blood cell counts
and the fitted normal distribution curves.
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B, BRABREEOMBRAEE (EEME »EEY
BHERGEASSYE BREREEREEHS9C X -
THEIh . WTh3I2ERNRHECERIN LD
ThoHH, MBEIRREFEELNRE L OBRELE
EFIETHHOIH LT, BEIREGHOMRIK « #4k
BRERMERNRELTEY, FLEHHBEL Tlams
RT — & &b ERSMISE S0 5 BT R 2 RA
REEREC L - TRk Lo, THELEERE E
HIhTwsb, ZhboREFERO LD, 40HA,
50 3%AR, 60 R0 FMIEHRMED FHIE L EERE
% Table 3, 4 KRLI. ThbITEDF — & RIS
5 &, RN X B MKEREOZEICITRZE R 2,
MFIHE X T RBC, Hb, Hct DfENEL L L=
REETHS. SENGRE L-EROLMEHIREDF
WL, BiidL2EYEEHEESFESSIRLUCERL
Wbt '

2) IMEHERMEDES S - RBC, Hb, Het 12\ C
FOERSHE, FHES LGB TEIhSERS
Mg Fig. 1, 2, 31wRL%. RBCoOSMIZBL L bz
IFEHRSFc—3 Lic. RBC D48z T hoE#EE T
LBHOFVLEL D bAEL, FLBETIERTK
B LI TREL o7 (p<0.01, Bartlett D445
BOBE). Hb 05z TADEZR B A LR, 40 %
& 50 BMRICEZETH 7. 60 FATIX Hb 5Mmic
ADELBHLIT, ERSMIERS AL L—
HLTEY, BTN E D 7o TNEL o (p<
0.01). BTt Hb o5 Ml bhrikBERIERL, BIF
EHFMER L. Lal, B sicLichts TE
W Hb EE2RITHENEL ah, 60 %o Hb 048
A0 AR, BOARL D dKRE L wote. Het DEHS
FIBL L Hb L BERBED & —vERLT.

3) BMmoOFHE  BEmoOHEL WHO DEEVCHEL
T Hb B BE#: 13.0 g/dl Rith, Lotk 12.0g/dl K &
L. TR, B 7.0%, o 16.5 %2 &M &
¥EEhie, EBERIICAS &, BT 405K 3.0
%, 50 %A 5.2%, 60 5%k 13.8%THY, 60 mRTD
HEINRE L. —F, KT 40 5% 19.4 %, 50 A%
16.8%, 60 ®fR12.9%THH, BT DICLIcdo
TEDFEEIETF L1z (Table 5). Table 6 ZHAAL
Wogm (Hb<12.0g/dD) DHEERDO\WT, HROB

EI-WEF LolebDOTHS, 1960 FARHEEH S 1970
FERATEOFETIE 30 %% EE - T 505, 1980 £~
s &30 %UELTobDE <L, 1983EEDELEED

TERSFERAE X, 1815 59 KT Coto
BMPFEL19.6 %THBY. DL, SmiEELin
SEMOTHEOBIMMEE L, RITICR T3 FHR ik
CHbEEZbR. BiEoWTIE, SEHERD 40
B b 69 RIc B 5 BIMBEEMN 7 % (1988 £)9TH
b, SERELLCHBRERADOZHERTTHS.

4) Hb fE & FHRmBREL & OB : Hb B L ¥
FRMBRER & OBRICOWTHRE L. Hb O X -
TH#EX 14g/dl Bk, 13g/dl Bk 14 g/dl k8, 12¢
/dl DAk 13 g/dl K%, 12 g/dl KD 4 Bz, okix Hb
ERBMYEI Vb ThLhlg/d EVWEETLIRHCSE
L7z, MCV 280 fl k7%, 80 fl LA L 85 1 R4, 85 f1 1
£ 9011 &, 9011 Bk, MCH B¢ < 30 pg K,
30 pg LIk 31 pg &K, 31pg LIk 32 pg ¥, 32pg Lh
t, ZikT 28 pg K, 28 pg LAk 29 pg A, 29 pg L
k30 pg &, 30 pg Mk, MCHC %32 %k#, 32%
Lh k33 %okHE, 33 %Lk 34 %KH, 34 BL Lo 4 B
ThZhoHE Lic (Table 7). MCV i Hb fE BT
13g/dl, ZtET12g/dl &b HEL 75 LEMEEZRT X
Siritotc (p<0.01). —J5, MCH iz Hb {EAB#T
ldg/dl, Z#ET13g/dl B L TETL (p<0.01),
MCHC 4 MCH &RU Hb v _ATGETLA (p<
0.05). #LT Hb fEABEH T 12¢/dl ki, LiTll
g/dl R 725 &, FRIMFRIVNERIEE BRI s 5 RAH
&< fewie. Fiebs, MCH < MCHC i Hb fHic &
> TEMEHEI B LTS Hb EEFTLTEHL
Tkbh, MCV BEMEHEIND T TRHALPLEE
BRI Mot BERCIERL TV, MCV A
80 fl Kfd> MCHC 23 32 %oR#i &/ Nk B3R M &
EETDHE, BED 34, LD 20 BV NEREEERNE
THY, ThHOFTiE Hb B2 11 g/dl F#TH-
fo. E¥7oMCV 23100 fl Bl ER KBt E T 5L, B
134, D 22BN RCEY LR, WThicb &l
EAE AR/

5) B & BB & OBILR | JERE ¥ Kl 0 H R AIGE
BERREHROC X » T 4 BfcaE L, B sEHE
L DB R Bl JEHE 130w (=10 LT, JEME

Table 5. Prevalence of anemia by age and sex (male; Hb<13 g/dl, female; Hb<12 g/dl), 1986
Age (years) 40-49 50-59 60-69 Total
Male 3.0% (4/132) 5.2% (17/326) 13.8% (23/167 7.0% (44/625)
Female 19.4% (41/211) 16.8% (81/483) 12.9% (28/217) 16.5% (150/911)
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IT3EEHE (10 %RE), FEREINLS & h EA(+H10%
~+19%), IEEEIVIZSE OTE (+20 %) TH
5. FEWBERCRTHEMOMEER, BiETIBHE
1 21.1%, BEASEEIL 8.0%, BEMSEEIN 2.4 %, JEHE
IV11% ZHTc3EhZh19.5%, 19.7%, 11.6
%, 11.3%THY, Bl bIEWENKE L LB L
Do THEIMOFEEIETF Lic (Table8). 7k, Bid
% 10 BRI XA IEHE O HBEBEE R v ki
ViXE N ol

6) HBlfn:RAERTEL OBIMR  BBYUHIEET S
R - SRBEIBEOAWER LT 5w, TRELAK
LCAEEBEET 27 vy — VAEYER L. 7
V-t ORI, QEFBROAFE, @l HERTS
BAROBEHOK, QETAREOHAR, OFADVERD
BiE, OEAKAROENE, ORFEAFROENE,
OBYBERROERE, GBS OB, OMIEREMD
ERE, ORAEOER, D 0EETHH, FHEHEILDOW
TG eAdinny 3L TFT5 e« Linvy 27V 5
— MRARICEAZ R, ZOT7 VY — VAL ARE
EEE L BIRAE E 0BIRICoT, BELITE A

il *

THRE Lic. &k Hb fEic X » CHEAME & i
FHEED 2 BesY, BECRMB RN LL. Ticb
b, Hb [EXBEMT 11 g/dl Bk 13 g/dl £#, T 10
g/dl Bk 12 g/dl RioF 2B IMERE & L, BilfER
EFEIvdE-Ho E0ERFEME L Lic. TR,

B TIA MRS L RAETEEE & OBfROM S 2Tl
B I &L, BmEOEICHL M RBERIE LRS-
fo. BT BIMREE & AATEEE & o/ oHEES
ik E L imvdd, 40 BARTIZ0.13 THEDIENLT,
50 BEARD 0.02 R 60 LD 0.05 X b Ak E <, 405k
DL TR D b BIMIRAR & A4IEEE & oIS
HERH bR, BIURREE £RETEEE L ofOFHEE
REL, TROREE, B OB, FAOEROERE
CREWTHENE L, WECks 2 chEYRT, EF
WhDOFRIFET, £ALKE VBB MERE NS
AR A% btz (Table 9).

% =

1. IMm¥EHERE & B co T
HARADIMK DIEH B 1955~1957 SEie L & hiz

Table 6. Prevalence of anemia (Hb<12 g/dl) in Japanese females by previous reports

Reporter (reference),

year of study and place 40-49

Age (years)

50-59 60-69 other

Hitoshi (7), 1967-1969,
Kumamoto, agricul. village
Anemia study group (3), 1970,
whole of Japan, agricul. village
Fukai (8), 1972,
Okayama, Sojya-chiku
Fukai (8, 1979,
Okayama, Sojya-chiku
Uchida et al. (9), unknown,
Fukushima Pref.
Hasebe et al. (10), 1981,
Tokyo, Shibuya-ku
Hasebe et al. (11), 1983,
Tokyo, chuo-ku
Iriyama et al. (12), 1985,
Niigata, Nishikubo-chiku
Kurihara et al. (13), 1986,
Gunma, Kasagake-mura
Kitaoka et al. (14), 1988,
Nara-shi

22.4% Q19
31.0% (142)

16.9% (65)

22% (2498

38.7% (3149t
37.3% (1698)t
53.5% (83N}

. 13.0% (2065)%

18.8% (208) 11.7% (600 - 19.4% (484D
23.1% (216) 25.3% (162)  26.0% (52008
5.8% (86) 3.6% (55) 8.7% (20608

25.9% 67D
17.1% (1218)1
12% (2606) 15%

(2502)  16%  (7606)§

Value in parenthesis represents the number of subjects.
Symbols represent the range of ages: 1, 20-59; 1,>20; §, 40-69; ||, 18-49; II, 18-39.
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Table 7(A, B, C). Contingency tables between hemoglobin levels and mean corpuscular constants

A : hemoglobin (Hb) and mean corpuscular volume (MCV)

Male
Category MCV <80 80=MCV <85 85=MCV <90 90=<MCV
14<Hb 0.0% C 0 | 2.8% (13) | 27.8% (128) ! 69.4% (319
13<Hb< 14 0.8% ( D | ' L 71.9% (8T
12<Hb<13 3.3% ( D 60.0% ( 18)
Hb<12 42.9% C 6 14.3% (2 21.4% ( 3)
Total 1.3% ¢ 8 (24) 26.6% (166) 68.3% (42D
*; x?=13.517, p<0.01
Female
Category MCV <80 80=MCV <85 85<MCV <90 90<MCV
13<Hb 0.4% C 2) | 13.6% (8D | 52.4% (236) | 33.6% (151)
12<Hb<13 1.9% C 6 | 10.6% (33) G . 56.9% (77 | 30.6% (9
11=Hb<12 14.0% (14 | 21.0% (21) "7 41.0% (4D 24.0% ( 24
Hb<11 66.0% ( 33) 20.0% C 10) 8.0% ( & 6.0% C 3
Total 6.0% (55) 13.7% (125) 50.3% (458) 30.0% (273)
*; x°=1.896, NS s s%; £°=9.918, p<0.01
B : hemoglobin (Hb) and mean corpuscular hemoglobin content (MCH)
Male
Category MCH < 30 30=<MCH<31 31=<=MCH<32 32<MCH
4<Hb | 13.3% (61 |  30.2% (139) | 31.9% (147) 24.6% (113)
13=Hb<14 | ~ 23.1% (28) @ [ 22.3% (20) | = 21.5% (26) 33.1% ( 40)
12sHb<13 | 46.7% (14) i 20.0% ( 6) | 10.0% ¢ 3) 23.3% C D
Hb<12 76.6% ( 11) 71% ( D 14.3% ¢ 2 0.0% ¢ 0
Total 18.2% (114) 27.7% (173) 28.5% (178) 25.6% (160)
%; x2=7.908, p<0.01  * *; 42=2.169, NS
Female
Category MCH< 28 28<MCH<29 29<MCH <30 30<MCH
13=Hb | 4.0% (18) | ] 15.6% (700 30.2% (136D 50.2% (226)
12<Hb<13 | 7 :4_%__g__2_3_)___1_*f*__lp_._@j’/q__c__g_?g____é 33.1% (103) 48.9% (152)
11<Hb<I12 |  26.0% (26) . 15.0% (15) 23.0% ( 23) 36.0% ( 36)
Hb<11 86.0% ( 43) 8.0% ( 4 2.0% C D 4.0% C 2
Total 12.1% (110) 13.4% (122) 28.9% (263) 45.6% (416)
®; x2=7.143, p<0.01  **; y2=4.727, p<0.05
C: hemoglobin (Hb) and mean corpuscular hemoglobin concentration (MCHC)
Male
Category MCHC< 32 32<MCHC<33 33=<MCHC<34 34=<MCHC
14<Hb 0.2% ( D 4.1% (19) | 50.4% (232) 45.2% (208)
13<Hb<14 1.7% ¢ 2 29.7% ( 36)
12<Hb<13 0.0% C O : 23.3% ( D
Hb<12 21.4% (3 42.9% C 6) 28.6% ( 4) 7.1%.C D
Total 1.0% ( 6 7.7% ( 48) 51.0% (319) 40.3% (252)
®; x2=4.716, p<0.05  * *; y2=8.201, p<0.01
Female )
Category MCHC<32 32<MCHC<33 33=MCHC<34 34=<MCHC
13=Hb 0.0% C 0O : 4.9% (22) i 52.2% (235) |  42.9% (193
12<Hb<13 0.3% ( D ___10_9%__@__3_1_)‘__:‘_*? 54.7% (A70) ! 35.0% (109)
11<Hb<12 0.0% C 0 { 18.0% (18 " 60.0% (60) : 22.0% ( 22)
Hb<11 50.0% ( 25) 36.0% ( 18) 8.0% ( 4 6.0% ( 3
Total 2.8% ( 26) 9.8% (89 51.5% (469) 35.9% (327

*; x?=5.191, p<0.05 * % x2=2.274, NS
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Table 8. Number of subjects and incidence of anemia in 4 groups classified by the grade of obesity

Grade of obesity by body weight and height

Sex

I(~=-10%) II(—9%~+9%) M(+10%~+19%) IV(+20%~) Total
Male Numb‘er 57 ( 9.1%) 348 (55.7%) 127 (20.3%) 93 (14.9%) 625 (100%)
Anemia 12 (21.1%) 28 (. 8.0%) 3 (2.4%) 1 (1.1%) 44 (7.0%)
Female Numb.er 77 ( 8.5%) 473 (52.1%) 216 (23.8%) 141 (15.5%) 907 (100%)
Anemia 15 (19.5%) 93 (19.7%) 25 (11.6%) 16 (11.3%) 149 (16.4%)

Table 9. Relationship between the state of anemia and eating habit in female by quantification

method II
Age (years)
Eating habit Amount or 40-49 50-50 60-69
frequency
score  PCt score  PCt score  PCt
Temperance —0.85 0.06 0.50
Intake Full of stomach 076 023 _gls 001 gy 0.06
Not so favorite —0.28 0.05 0.24
Salty foods Favorite 0.71 0.13 —0.14 0.01 0.9 0.09
. Not take —0.66 0.96 0.01
Cow’s milk Take well 028 O g5 00T g 00
Less than 20 0.29 —0.16 —0.42
Number of foods 20 and over ~0.20 0.07 0.18 0.02 0.52 0.08
' . Little —-0.30 —0.47 —0.29
Confectionery Often 0.19 0.07 0.48 0.04 0.57 0.07
. Not daily 0.50 —0.63 0.44
Fatty oil Daily —0.16 0.06 0.24 0.06 —0.93 0.07
Not daily —0.28 —0.26 —0.10
Green vegetables Daily 0.13 0.05 0.12 0.02 0.05 0.01
. Not daily 0.04 0.09 —0.11
Grain fiber Daily —0.34 0.04 ~0.90 0.05 1.35 0.08
. Little —0.01 —0.63 1.66
Albuminous foods Much 0.01 0.01 0.09 0.02 —0.17 0.09
. Do —0.14 1.49 2.06
Miss a meal Do not 0.01 0.01 —~0.14 0.04 —0.09 0.08
State of anemiat Anemia —0.65 —0.23 —0.47
Nomal 0.12 0.04 0.07
Correlation ratio 0.13 0.02 0.05

t PC: partial correlation coefficient.

I State of anemia : anemia, 10 g/dI=Hb<12 g/dl; nomal, Hb=12 g/dl.
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NEMBECBT LRIV SBLLLI~6ERmI -
2, MR TH B LFERMEIBME BT LIcEDOT
Mo fo (table 12).

2) BEBSARCXABMEMAZ )V —=v 7 DER
M BIMERAZ ) —=v 7 OXELLMEE 1.052 &
e Licked, 2 Z CoREOEMBEM LB L & HHD fEA
12.0g/dl KL LT, A2V —=vI7DEHHELRD

Table 10. Annual change in prevalence of anemia in all subjects from 1986 to 1988

s Age Year of investigation

X (years) 1986 1987 1988
40-49 3.0% (4/132) 3.2% (5/157) 3.1% (5/159)

Male 50-59 5.2% (17/326) 10.5% (36/342) 8.8% (29/330)
60-69 13.8% (23/167) 15.3% (27/176) 15.0% (27/180)
Total 7.0% (44/625) 10.1% (68/675) 9.1% (61/669)

40-49 19.4% (41/21D 28.0% (72/257) 29.8% (75/252)

Female 50-59 16.8% (81/483) 17.3% (86/497) 17.6% (85/484)
60-69 12.9% (28/217) 15.1% (36/239) 19.3% (50/259)
Total 16.5% (150/911) 19.5% (194/993) 21.1% (210/995)

Table 11. Annual change in prevalence of anemia in the subjects who undergone health
examination in every year from 1986 to 1988

s Aget Year of investigation

X (vears) 1986 1987 1988
40-49 3.4% /59 6.8% (4/59) 6.8% (4/59)

Male 50-59 3.8% (7/186) 10.2% (19/186) 10.2% (19/186)
60-69 12.7% (10/79) 11.4% /79 17.7% (14/79)
Total 5.6% (19/342) 9.4% (32/342) 10.8% (37/342)
40-49 24.1% (26/108) 25.9% (28/108) 28.7% (31/108)

Female 50-59 17.1% (50/292) 17.5% (51/292) 18.8% (55/292)
60-69 10.9% (11/10D) 9.9% (10/101) 18.8% (19/101)
Total 17.0% (87/513) 17.3% (89/513) 20.5% (105/513)

t Age in 1986.

Table 12. Rate of change in the state of anemia in subjects who undergone annual health examination for

every year, 1986-1988

1986 to 1987

1987 to 1988 -

t
Sex (éeg:rs) non anemia anemia to non anenia anemia to
to anemia non anemia to anemia non anemia
40-49 5.3% (3/57) 50.0% (1/2) 1.8% (1/55) 25.0% /4
Male 50-59 7.3% (13/179) 14.3% /D 4.8% (8/167) 42.1% (8/19)
60-69 2.9% (2/69) 30.0% (3/10) 8.5% (6/70) 11.1% /9
Total 5.9% (18/305) 26.3% (5/19) 5.1% (15/292) 31.3% (10/32)
40-49 10.6% (10/94) 30.8% (8/26) 7.6% (7/92) 14.3% (4/28)
Female 50-59 7.0% (17/242) 32.0% (16/50) 8.7% (21/241) 33.3% (17/51)
60-69 2.2% (2/90) 27.3% (/11 9.9% (9/91) 0.0% (0/10)
Total 6.8% (29/426) 31.0% 8.7% (37/424) 23.6% (21/89)

(27/8D)

t Age in 1986.
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Table 13. Validity of screening for anemia by the
copper sulfate method

Validity Sex 1987 1988
Sensitivit Male 1009%  100%
' Y Female 96% 999%
Specificit Male 85% 92%
g Y Female 549 83%

Screening level is set at 1.052 for specific grav-
ity of whole blood.

Hemoglobin level below 12.0 g/dl is defined as
true anemia in both sexes.
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