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THE SEASONS

At the wake of spring comes summer,
And after autumn follows winter. :
The seasonal changes in the colors of plants and leaves

Bring to mind the fond memories of the past.

-- from the Noh song “Priest Shunkan”
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SUMMARY: The observation that hemoglobin concentration and hematocrit value vary with the season
has not been generally accepted but studies made in Japan support this.

Reported here are the results of analysis on the month-specific mean hemoglobin concentration and
hematocrit values obtained from 29,482 blood sample§ collected during the 5 years from 1958 to 1963
from ABCC-JNIH Adult Health Study sample members in Hiroshima and Nagasaki. The values show
definitely that seasonal variation is present. Both hemoglobin and hematocrit values showed a pronounced
negative correlation to temperature and humidity.

It was found on grouping the subjects by sex, age, and relative weight that the range of seasonal variation
was greater in older persons than in younger, and in obese persons than in those of light weight. It was
characteristic that the range of seasonal variation was small in the groups with high levels and, contrarily,
large in the group with low levels. The two extremes were presented in males under 40 years of age of
the light relative weight group, and in obese males aged 40 and over.
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INTRODUCTION ¥ =

There have been a number of reports that hemoglobin AT v BE LR r‘ﬂ* ﬂ‘Fj; B L g A R
concentration varies seasonally,® but this conclusion has HaA, 18 ZOHRS 121t ?‘}‘ Hah T,

not heen generally accepted. Wintrobe, in his text book Wintrobe (&% @i # AT E O TE A
of hematology,® denies the existence of seasonal variation. ESEL TV,
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Engelbreth-Holm and Videbaeck! reported in 1948 that
determinations of hemoglobin concentration and red blood
cell counts in 69 medical students in January, March,
June, and October showed seasonal differences with
somewhat lower values noted in June. According to
Wilson? who made monthly examinations for 2 years
between 1949 and 1952 of 15 members of an Antarctic
Exploration Party, no variation was seen in red blood cell
counts, but there was an evident seasonal variation in
hemoglobin concentration. Further, Christie® observed
in six members of a party exploring the Central Greenland
Icecap a rapid decline in hemoglobin level during the
first 2 weeks, and thought it was probably attributable to
physical labor.

In a l-year follow-up study of the hematocrit value in 24
young Japanese men and women, Watanabe® observed a
decline in the summer, and ascribed it to probable blood
dilution. The results of Wadsworth® did not support the
inference made by Watanabe. He could not demonstrate
any statistical difference in hemoglobin value between
inhabitants of tropical Singapore and of temperate Europe.

These reports indicate that opinions are divided regarding
seasonal variation of hemoglobin and hematocrit values.
Numerous factors might induce seasonal variation. Ior
example, the amount of physical activity fluctuates during
a year according to occupation, which could be reflected
in seasonal variations in these values. They could be
affected by seasonal changes in food variety and intake.

The presence or absence of seasonal variation in hemoglobin,
hematocrit, and other blood constituents and the relation-
ship of such variation to sex, age, and somatotype are
examined here. Analysis was made of monthly variation
in approximately 30,000 blood samples obtained during
the 5 years from 1958 to 1963 from a large fixed sample
of adults in two middle-sized Japanese cities.

SUBJECTS AND METHODS

The individuals on whom blood tests were regularly
conducted are voluntary participants in the joint ABCC-
JNIH Adult Health Study. This population sample
comprises A-bomb survivors and nonexposed comparison
subjects resident in Hiroshima and Nagasaki Cities.”*
This fixed population is divided into 24 subgroups so that
each month one subgroup will undergo medical examination
in a biennial eycle. The actual visit of the subjects in each
subgroup for examination may deviate 2 or 3 months from the
scheduled month, but the subjects undergoing examination
each month can be considered to be randomly represen-
tative of the entire sample.

Engelbreth-Holm # L& 1f Videbaeck ! |%, 1M8FEm#HE &
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Analysis was made of five items of the regular examination:
hemoglobin, hematocrit, mean corpuscular hemoglobin
concentration (MCHC), white blood cell count (WBC),
and specific gravity of urine.

The number examined each month is approximately
350-400 in Hiroshima and 100-150 in Nagasaki, and the
total blood samples obtained in examinations during
1958.63 was 22,404 in Hiroshima and 7,078 in Nagasaki;
a total of 29,482 for the two cities combined. Since the
results of blood tests employed in this study showed no
significant difference in mean values between the exposed
groups and the nonexposed groups,'” data for all groups
were combined in this study.

First, the year-specific mean values for each item
classified by city, sex, and age were studied to determine
the levels for each group and the presence or absence
of a specific trend during the 5 years. The month-specific
mean values were then examined by group to determine
the presence or absence of seasonal variation. Month-
specific mean values were obtained by pooling results for
the 5 years.

Relative body weight was used as an index of somatotype.
Those of the same sex, age, and stature were classified
into three groups according to body weight: those under
the 25" percentile were designated as the light weight
group (L-group), those between the 25t and 75" percentile
as the middle weight group (M-group), and those at the
75t percentile or more as the heavy weight gmup{'l‘[-group}.“

Standard methods were used in the blood tests.” The
cvanmethemoglobin method was employed for hemoglobin
determination; for hematocrits the Wintrobe tube was
used in Hiroshima and the capillary tube in Nagasaki.

The month-specific mean values for temperature and
humidity were based on records of the weather stations
of the two cities.

RESULTS

The mean hemoglobin and hematocrit values by city,
age (<40 vs 40+), and sex in each year during the b
years demonstrate a slight but not significant increase
from 1958 to 1963 (Table 1). However, large differences
are noted by sex and age. Therefore, the study of
monthly changes was made by sex and age. Data were
maintained by city since seasonal temperature and humidity
variation are somewhat different in each city.

As shown in part in Figure 1, the curves of the mean
hemoglobin and hematoerit values for the 5-year period
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TABLE 1 NUMBER EXAMINED & MEAN VALUES OF HEMOGLOBIN AND HEMATOCRIT
BY YEAR, SEX, AND AGE —HIROSHIMA & NAGASAKI 1958-63

#l RE#HHL~AEIOECELIUAT Y v FOFEE: £ - - FER
(1958—634F, [RE - Fl¥)

<40 40+
Year = Hemoglobin Hematoerit Hemoglohin Hematocrit Total
A Number g,flgl} ml % Number 2/100 ml % i+
W  ~xsovy Az ksUu bk flf Axsa¥y Av UL

Hiroshima Male 1953-59 601 14.1 43.9 288 13.6 42.5 1489
5 15 EH 59-60 680 14.5 44.6 1157 13.8 42.5 1837
60-61 603 14.5 44.7 990 13.8 42.9 1593

61-62 561 14.7 44.5 1035 13.9 42.6 1596

62-63 595 14.7 45.2 1027 14.1 43.4 1622

Total &t 3040 14,5 44.6 5097 13.8 42.8 8137

Female 1958-59 919 12.0 7.7 1327 12.0 37.8 2246

S 59-60 1597 12.2 37.7 1900 12.1 37.5 3497

60-61 1115 12.2 38.1 1632 12.2 38.0 2747

61-62 1162 12.4 38.1 1742 12.4 38.1 2904

62-63 1056 12.3 38.4 1817 12.4 38.4 2873

Total &t 5849 12.2 38.0 8418 12.2 38.0 14267

Nagasaki Male 1958-59 167 14.2 44.1 144 13.6 42.5 311
Fe % 59-60 467 P 44.1 464 14.0 42.7 931
60-61 194 14.7 45.3 181 14.0 43.2 75

61-62 378 14.5 44.7 465 13.9 43.2 843

6263 428 14.6 44.2 452 14,1 42.7 880

Total & 1634 14.5 44.5 1706 13.7 42.9 3340
Female 1958-59 263 11.9 37.6 165 11.8 37.2 428

E 59-60 815 12.2 37.6 464 12.2 37.5 1279

60-61 321 12.2 38.0 206 12.3 38.2 527

61-62 787 12.1 38.0 503 12.2 38.0 1290

62-63 690 128 37.5 524 12.4 37.6 1214

Total & 3t 2876 12.1 37.7 1862 12.2 DT 4738

Taotal: Hiroshima 22404, Nagasaki T078
a3 5B e Wy

and the mean curves for temperature and humidity vary
inversely. That is, the hemoglobin and hematocrit curves
are elevated during the cold season between December
and FFebruary and are depressed in the warm season
between July and September. This phenomenon, though
differing in extent, is noted in all sex and age groups,
and the monthly variations are all significant at the 1%
level by the F-test.

Since the vearly increment was negligible for the
hemoglohin and hematocrit values, an index of seasonal
variation could be obtained by merely averaging all
results over the b-year period for each specific month,
and it was not necessary to employ more sophisticated
methods, such as link relatives.
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FIGURE 1 MONTHLY CHANGES IN HEMOGLORBIN, HEMATOCRIT, TEMPERATURE, & HUMIDITY —
HIROSHIMA 1960-63 AGE 40 & OVER
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The
range of annual variation (the difference between the
highest and the lowest values) together with the annual
mean derived from the mean values for the 5-vear period
are shown in Table 2, Between the summer and the
winter season a difference of 0.5-1 g/100ml in hemoglobin
and 2%-3% in hematocrit is seen, and this difference

The levels for each month are shown in Figure 2.

appears more marked in the age group of 40 years or
over in both sexes in Hiroshima. The trend was not as
consistent in the Nagasaki data which are based on

smaller numbers.

The hemoglobin and hematocrit values not being of the
same level for the two sexes and age groups, they have
been presented in the form of relative month-specific
index numbers with 100 as the annual average (Table 3).
The month-specific index numbers for hemoglobin and
hematocrit are very close and the range of variation of
each is about 6 %.

Further, to consider the factor of somatotype, the mean
hemoglobin and hematocrit levels during the 5-year
period were compared by sex, age, and relative weig‘rlt
group, and the results are shown in Table 2. Generally
the H-group shows lower values for both hemoglobin

EAOEEHE2IZR/RLE, FMEHOR (& EEL RE
EEDE) ST EMOEEE, 5SRO A FEMEY
%2 OGHMIIRT. BELAFLTE, ~E/D
EYiz0.5—1g,/100ml @3, ~v b7y MZ2%—
IOENEH LN, ZOBRESTIERLE H 40
FOERBIZIFOTELLEIZELDN S, BEHTIEL
BEHILLEL, —HLUAEmEEBSRE - .

B, BB LU SOEBBIIEHFEINETOE Y B L
Un= b2 )y FMEGRI—KETREZVOT, F£HTFH
A 100 & LTHaMLANEMEROFBTEIAS 25
RLE(#R3). Ax7ubrsLtfaz 20y b B
AIEHIEEHIERLTHY, FEOEHOBILH6%
ThH 5.

Eoiz, RMORATEEET L LD, SEMOFEHA
EFOEYERIUATEZ Yy MEEMERN, B
UMMM ENIICHR LA, £20D L) 58
Rigl. —MMICHEBEE, LBICKSNTSREL,

TABLE 2 MEAN & RANGEt OF VARIATION IN YEAR OF HEMOGLOBIN & HEMATOCRIT
BY SEX, AGE, & RELATIVE WEIGHT GROUPS —HIROSHIMA & NAGASAKI 1958.63 (AVERAGE)

# 2

~NEFUE v EEFAT Uy FOFEEEEHNEHORE: £ - FE - HEEEHE
(1958 — 6312, L& -

Felii)

Weight Group

Hemoglobin (g/100ml) ~® 7o »

Hematoerit (%) ~= ko 2 b

R Male % Female # Male % Female__.*:_ ol
<40 40+ <40 40+ <40 40+ <40 40+
Hiroshima Total &# Mean Tl 14.5 13.8 122 12.2 44.6 412.8 38.0 37.9
BB Range i 0.7 1.0 0.8 1.0 1.9 2.8 2.2 3.1
L-group Bt Mean TFH#E 15.0 14.4 12.4 12.5 45.7 44.3 38.3 38.7
Range 1§ 0.5 1.0 0.9 0.9 2.0 el 2.6 2.8
M-group B Mean i #{# 14.4 13.8 12.2 12.2 44.4 42.7 37.9 37.8
Range 0.7 0.8 0.7 1.0 2:3 2.3 2.3 3.1
H-group Mean 9 14.2 13.5 129 12.1 43.9 41.8 37.9 37.6
Range & 0.9 1.4 0.9 1:1 3.3 4.0 2.8 3.9
Nagasaki  Total & i Mean TFHI#E 14.5 13.9 12.2 12.2 44 .4 42.9 37.7 37.7
B Range M 0.7 0.4 0.6 0.5 2.5 2.0 2.3 1.9
L-group #t Mean T 14.9 14.4 12.3 12.6 45.4 44.0 38.0 38.8
Range 08 1.0 0.7 0.5 0.9 2.4 2.3 2.4 3.0
M-group B Mean T 14.5 13.9 12.2 12.1 44,4 42.9 37.7 37.3
Range M 0.6 0.5 0.5 0.6 2.4 2.1 2.1 2.2
H-group ## Mean 5l 14.2 13.6 12.2 12.1 43.5 41.9 37.6 37.5
Range & T 0.9 0.7 0.9 4.4 3.1 3.0

2.0

1 Difference between the highest and lowest in the year. FEMNIZ & 1T 5 REE - REHOZE
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FIGURE 2 SEASONAL VARIATION IN HEMOGLOBIN & HEMATOCRIT BY AGE & SEX —
HIROSHIMA & NAGASAKI 1958-63
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in all sex and
females
is significant at

than the
Except for

and hematocrit L-group

age groups. Nagasaki under
40 years of age,
the 1% level. The difference between the two
groups is more marked in males and become more
pronounced with age in both sexes. The M-group presents

values

the difference

intermediate between the L.- and H-groups.
Accordingly, the highest hemoglobin and hematocrit values
were observed in males under 40 years of age in the
L-group and the lowest values in females of 40 years of

age or over in the H-group.

The monthly changes in mean values for the 5-year
period in these relative weight groups are shown in
Figure 3. The range of annual variation is given under
each mean value in Table 2. These show for both sexes

EYOEBIIEVWTE, "EFOUEYELIUAT LY
Vy MEOEWZ EAREH LR, Z0ELEIFO40EFR
WOETFEBVWT L %ORECHSVWTHETH S, Wi
NERBFOITIHFELL, $-BLLbEERF I
WTHFIZA-T{A, MEBRLESHE:OhBO®
FERELTWVWA, LT, ~"EFYubrybLifinv b
7y FORSMHEAED S N O Lo 40 FRiEO B
FT, REEF/F RO -0 HBEOWED LOLTT
Hoi.

ZhSOHEMMEEERICE TS5 EHOEEEO A 5
E@HEMMIITmT. E22bH34FHiEO0 FIZHEME
BMOBEELRAL THL., Zhsizkd e, BEHOAESR

TABLE 3 SEASONAL INDEX NUMBER OF HEMOGLOBIN & HEMATOCRIT BY SEX & AGE —
HIROSHIMA & NAGASAKI 1958.63 (ANNUAL AVERAGE - 100)

£33 ATFUEYEEIUAT Iy FOBENTSEN: % - £
(FRMTH=100, K& - E#)

" Hemoglebfn (/100 ml) ~E7 D ¥ >

Hematocrit (%) ~= k7 k

Index —

Male Female 4 Male 5= Female 4
<40 40+ <40 40+ <40 40+ <40 40+
Hiroshima 1 101.2 102.3 101.9 102.7 102.0 102.4 102.3 103.2
15 kb & 102.6 104.0 103.5 104.5 102.2 103.6 103.2 104.1
3 101.9 102.1 101.8 102.8 102.2 102.9 102.3 103.7
4 99.7 99.6 99.1 100.1 100.4 100.6 100.3 101.2
5 101.3 99.6 99.7 99.9 101.1 99.7 99.7 100.1
6 100.2 99.9 100.5 100.0 98.9 99.3 99.3 99.3
7 97.6 97.0 98.2 97.7 98.0 97.2 97.9 97.2
8 98.3 97.9 97.8 96.6 98.2 97.1 97.3 96.0
9 97.8 97.3 97.2 97.0 97.9 97.0 97.5 96.8
10 99.9 100.2 99.5 99.3 98.9 99.2 98.6 97.8
11 99.4 98.8 99.6 99.1 949.8 99.3 100.2 99.7
12 99.3 100.6 100.4 99.3 99.5 101.0 100.9 100.3
Ranget & 5.0 7.0 6.3 7.9 4.3 6.6 5.9 8.1
Nagasaki 1 100.9 101.1 101.7 99.9 101.0 102.8 102.7 101.8
% iff 2 101.7 101.0 102.1 101.5 102.4 100.9 102.5 102.0
3 100.6 101.6 101.4 101.9 100.9 101.8 101.7 101.9
4 100.2 100.7 100.5 100.8 99.8 100.7 100.7 100.9
5 100.5 98.8 100.1 98.7 100.3 98.4 100.2 98.7
6 100.2 99.5 99.2 99.1 100.6 100.2 99.6 99.8
7 96.6 99.4 98.5 101.0 96.9 99.4 98.1 100.0
8 98.9 99.7 98.2 97.8 98.6 98.7 97.6 97.0
9 98.4 99,1 97.4 98.5 97.4 98.2 96.7 97.9
10 100.2 99.5 98.9 99.1 100.1 99.23 98.3 98.5
11 99.9 99.0 100.8 101.5 99.3 98.5 99.9 100.9
12 99.7 100.5 99.4 99.7 100.2 100.6 99.6 99.4
Rangel i 5.1 2.8 4.7 4.1 5.5 4.6 6.0 5.0

t Difference between the highest and lowest in the year. FREMIZ #5175 Janfi & HEHEO %
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FIGURE 3 SEASONAL VARIATION IN HEMOGLOBIN & HEMATOCRIT BY AGE, SEX, & RELATIVE
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and age groups, excluding Nagasaki females under 40
years of age, a smaller range of annual variation in the
L-group, who have high hemoglobin and hematocrit
levels, and a greater range of variation in the H-group,
with low levels. This tendency is particularly marked in
Hiroshima, where males under 40 years of age in the
L-group with the highest levels presented the smallest
range of variation annually (0.5g/100ml and 2.1%).
Contrarily, in those 40 years of age or over in the H-group,
in whom the levels are quite low, both males and females
present ranges of annual variation exceeding 1g/100 ml
for hemoglobin and 3% for hematocrit, and the hemoglobin
and hematocrit levels become especially low in the summer.

The range of annual variation becomes more impressive if
expressed as a range of monthly index numbers with 100
as a base (Tables 3, 4).
marked the range reaches 10% of the annual average.

In groups in which variation is

BOLTERITE, BAbLUTRTOEMBLALT,
ARFOE YEELUAT 7Yy FMEOSVLEOIE
5 AEMEBMOBAFDEL, HOEKCHEDER) PED
DIEIEREH,-A. ZOEMIESIIEVTHIFELC,
BHOERTLBOOERBOB T I, FHEHOD
Bl f hTh-72(05g,7100ml LT 2.1%). =
RIZRELT, kg EuHBE040HE L Lo d T,
RarbizArsyoryiilg / 10ml LE, ~=Fh
sy FE3%L ENEMEHERL, ~E7UY VE
BLUAT P2y MEBEICIRFICES 3.

CTOEMEHOREIT, 100 2EEL L TANENHERD
GETELEITEoEE-ENT A (£33, 4). EWD
ELVETE, 2OBEEMEHO0%ICLET S,

TABLE 4 RANGEt IN SEASONAL INDEX NUMBER OF HEMOGLOBIN & HEMATOCRIT BY SEX, AGE &
RELATIVE WEIGHT GROUP —HIROSHIMA & NAGASAKI 1958-63 (ANNUAL AVERAGE =100)

Fi 4

ANEFOV Y EEUAT Uy FOFEMESHFERICE T 3 FHEHOR: 1 -

s

M EER CEMTEE= 100, LS - LiF)

Weight Group .

Hemoglobin (g/100ml) AETTOY Y

Hematoerit (%) ~% k71 b

e Male % Female % Male % Female %
) <40 40+ <40 404 <40 40+ <40 40+
Hiroshima L-group # 3.6 6.9 7.2 7.0 4.5 6.9 6.7 7.3
G M-group % 5.0 5.6 5.9 7.9 5.2 5.4 6.1 8.1
_ H-group & 6.5 10.5 7 9.5 7.6 9.6 i) 10.2
MNagasaki L-group #f 6.8 4.9 4.0 7.4 b2 5.1 6.2 7.8
i M-group B 4.3 3.4 4.4 4.8 5.5 4.9 5.6 5.8
H-group &% 8.0 6.5 5.8 7.6 10.0 7.4 7.9 5.4

+ Difference between the highest and lowest. B fl & B H O 3%

Lastly, the correlation of monthly mean hemoglobin and
hematocrit values with mean temperature and humidity
values, by relative weight group is shown in Table 5.
For hoth hemoglobin and hematocrit high negative linear
correlations with temperature and humidity were noted
(with the exception of Hiroshima males under 40 years of
age of L-group, all groups presented a correlation signifi-
cant at 1% -5% level with Ho:b=0). Generally the
correlations tend to be low in the L-group and high in
the H-group. The group with especially low correlation
is the L-group of Hiroshima males under 40 year of age,
in which there apparently is hardly any correlation with
seasonal change. Further, Figure 1 suggests a time-lag of
about 1 month between the observed values of hemoglobin
and hematocrit and those of temperature and humidity.
If this was taken into account, the correlation would

10

Bz, NEFOEYELUAT R v PORFHE
SR L UNRE O L OB A M Ay R E R B 2
RLEDHESTHE., NEFOEYELIUAT )y
FounwFhizsnts, REFITRELOMIIHVA
DHETOMAEAFRD 6 N (0ERBOERBBTFOLE
B, WFhoOME Ho: b=012xLT1%—5%
OKETHEAMERLE) . —fMIZZOMEBEIE, L
BOES, HETEHS 22025 5. HEORL
EwuBEld, HEOEERBOLET, FTHEHE OFE
BErAFEZVEIIZEDRS. B,
O YyH LA 2y bOBRIE: RBE L URE
EOMIZH 1l »AOBEMM LT AN S EERELT
Wi, chiEEThE, HEEEZ6 bl E
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TABLE 5 CORRELATIONt OF HEMOGLOBIN & HEMATOCRIT TO TEMPERATURE OR HUMIDITY
BY SEX, AGE, & RELATIVE WEIGHT GROUP —HIROSHIMA 1958-63

£5 AFFOUEYHELIUAT 2w FORESZIZEE CHT 5 HEMERME:
- SERE - FEATAY PR E R (1958—634F, L&)

hge Weight Growp O Temperature Tofumidiy ®%
F h TR ) i\ T?;t—zéo: " " T:;;E_ for
. b . ; Ho:h=0 b Ho:b=0
Hemoglobin Male <40 Total & —.41 —.021 T —.30 —.022 *:
NETTEY # L-group 7 —.01 —.009 N.S. —.01 —.014 NS
M-group B¢ —.39 —.020 o = —.021 3
H-group ¢ —.42 —.028 o —.30 —.030 %
40+ Total & it —.63 —.032 ik —.47 —.036 Lt
L-group % —.57 —.034 >4 —.31 —.028 4
M-group ¥ —.48 —.025 o —.31 —.024 d
H-group —.b2 —.035 o —.49 —.049 %
Female <40 Total & it —.h9 —.023 ek —,39 —.023 i
x L-group & —.53 —.028 A 2R —.023 *
M-group % —.52 —.019 *¥ .39 —.022 2]
H-group # —.54 —.029 e —.39 —.032 s
40+ Taotal &t —.63 030 EEF —.46 —.033 2t
L-group B —.50 —.025 o —.35 —.027 1%
M-group Bf 59" —.030 hd 41 —.031 il
H-group # —.59 —.033 i —.49 —.041 i
Hematocrit Male <40 Taotal &8t —.61 078 o —.41 =079 bt
aF Pz ek B L-group 7 —.26 —.038 - —.26 —.056 ¥
M-group — —.077 xx —.38 —.078 s
H-group & —bh4 —.096 e —-.33 —.090 *
40+ Total & it —.B1 —.115 i —.61 —.131 2%
L-group F —.76 —.131 s —.50 ~.130 e
M-group —.66 —.089 *x —.43 —.088 s
H-group # —.69 —137 whi —.62 —.185 b
Female <40 Total &t —.B2 —.090 i —.54 — 89 1k
= L-group B —.69 —.099 *ax —.37 —.082 **
M-group #F —.74 —.082 5 —.54 090 e
H-group ¥ S| —.097 o —.44 —.091 ik
40+ Total & —.B2 —.115 il —.59 —.125 it
L-group #F Bl | —.102 s 2RO —.058 b
M-group ¥ =.T6 —.114 % —.51 —.116 i
H-group ¥

o i —.123 wokE —.63 —.148 i

t Linear correlation #848M Y =a+bX X: monthly records of temperature or humidity
i E LR o OB
Y: monthly average of hemoglobin or hematocrit
AEsREvELEAT RSy FOHABEEM

probably have been higher, but calculations have not

AEBhhad, TOHREETELE M.
been made.
With reference to MCHC, WBC, and specific gravity of MCHC, HIM##s LUPREEIZOVTHE, E2hE60OH
urine, no correlation of their monthly mean values with THE L AR LTRBELORMEITI SO ILRDL SN
temperature and humidity was noted in any of the groups. B i
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DISCUSSION

Analyses made in this study of the numerous data
collected over many years confirm that hemoglobin and
hematocrit values in Japanese tend to be high in the
winter and low in the summer.

The presence of seasonal variation of hemoglobin and
hematocrit has not generally been accepted in foreign
countries. However, in Japan the presence of such
variation has been noted in studies made by Japanese
scientists over a period of some 20 years from around
1940, including those of Watanabe,* Kuroda, '*

Nishimura,

I\Jum‘;_',rama,13
* and others.

The results of the present study support these previous
reports. This has been confirmed also by an observation
of the seasonal variation of hematocrit in a separate
population of children made in the same laboratory at the
same time as this study'®(Figure 4). Due to multiple
reasons no attempt will be made to explain the mechanism
that produces the seasonal variation which is so character-
istically observed in Japan. 5
The presence of seasonal variations in hemoglobin and
hematocrit values itself supports and confirms the findings
of a number of other studies, but further observation by
sex, age, and relative weight group revealed a number of
interesting facts. Though the seasonal variation of the
different sex, age, and somatotype groups may be of a
common pattern, each differs in extent. Thus, it may be
interpreted that the influence of season does not affect all
people uniformly. The most characteristic example is
seen in males under 40 years of age in the light weight
group. In this group, showing the highest hemoglobin and
hematoerit levels, the range of seasonal variation is the
smallest, and contrary to the general tendency for the
levels to lower with age, the range of seasonal variation
becomes greater. Further, the H-group as compared with
the L- and M-groups has lower levels of both hemoglobin
and hematoerit, and moreover the range of variation is
greater. An extreme example is seen in males 40 years
of age and over in the H-group. In this group, both
hemoglobin and hematocrit levels are markedly lower than
those in the L-group and the range of seasonal variation
is greater than that of any other group, extending to as
much as 10% of the annual average. Thus, each age
group was shown to have its own hemoglobin and

hematocrit levels and range of seasonal variation.

It is highly probable that the results of clinical laboratory
be affected by
temperature and humidity.

such natural conditions as
However, the fact that the
scasonal variation differed between the young and old

tests may
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FIGURE 4 MONTHLY CHANGES IN HEMATOCRIT FOR CHILDREN & ADULTS — NAGASAKI 1959-60
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and, especially, between subjects of relatively light or
heavy weights, implies that seasonal laboratory variability
cannot possibly represent the whole explanation.

No detailed analysis of the health condition of the
participants was attempted, but as most of them were
ambulant the observations made can be considered to
have general applicabilities. Recently, the relationship
between obesity and health has become the subject of
much discussion, !¢ and the finding of definite differences
in blood parameters such as hemoglobin and hematoerit
is felt to be significant.

This study was based on data collected during the 5
years from 1958 to 1963, but the mode of living of the
Japanese people is rapidly changing, so that it would be
interesting to continue observations hereafter to see
whether this phenomenon of seasonal variation will tend
to disappear.
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