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Serum uric acid levels among thirty-four thousand
people in Japan
SHAW AKIZUKI

From the Department of Orthopaedic Surgery, Shinshu University, School of Medicine, Matsumoto, Japan

SUMMARY During 1978 a survey was carried out on 34 036 people in Nagano Prefecture, Japan, in
an epidemiological study of hyperuricaemia; 15 712 males and 18 324 females were examined by
means of our health examination car. The subjects of the survey were all volunteers. The results
have shown that the serum uric acid (SUA) levels were related to sex and age. The male group had a

mean SUA level of 5 82 mg/dl (range 0 9 to 11 -8 mg/dl, standard deviation 1 14 mg/dl) (O 35,
range 0 05-0 7, SD 0 07 mmol/l), and the female group had a mean of 4 33 mg/dl (range 0 5 to 9 7
mg/dl, standard deviation 0 91 mg/dl) (0.26, range 0-03-0-58, SD 0 05 mmol/l). The distribution
curve for SUA was almost normal in both sexes. Lower levels ofSUA were found in males from the
2nd to the 6th decade, but they increased again after the 7th decade. In females they gradually
decreased and were at the lowest in the 4th and 5th decades, and then increased again. The values
were always lower in females than males with the difference ranging from 1 84 to 0-81 mg/dl
(0 11-0 05 mmol/l).

In Japan the number of patients with gout has been
steadily increasing in recent years.1`3 It is believed,
however, that there are several times more patients
with asymptomatic hyperuricaemia. At present no
definite criteria are available on which to decide
whether these patients should receive medical treat-
ment. An epidemiological study of serum uric acid
(SUA) levels in a well defined population may help to
provide an answer. Some reports show that the SUA
level and the prevalence of hyperuricaemia vary with
physiological factors such as race, sex, and age, and
with environmental factors such as geographical
area, social class, occupation, and the year of inves-
tigation.4-14 In Japan smaller studies than the one
reported here have been made in some districts.1-3
The authors have recently carried out a survey of

SUA levels in Nagano Prefecture, which is located in
the centre of Japan about 200 km west of Tokyo.
Surrounded by high mountains, it is an inland district,
500 to 1200m above sea level, with relatively limited
movement of population. This survey is the most
extensive study of SUA levels conducted in a particu-
lar geographical district inhabited by a homogeneous
race.
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Materials and methods

A total of 15 712 adult men and 18 324 adult women
were examined by means of our health examination
car in Nagano Prefecture. This health examination
was conducted to take care of the health chiefly of
members of the farm co-operative in Nagano Prefec-
ture, their families, their relatives, and their acquain-
tances. The farm co-operative in Japan is a co-
operative society which is organised by farmers and
those who are engaged in industries related to farm-
ing, and the farm co-operative of this prefecture is
composed of about 210 000 households. The health
examination was made on those people who wished
to have it, but we encouraged in advance all the
members through the office of the co-operative,
regardless of their history of gout, to respond to our
call for the examination, and we also made other
efforts to gain as many participants as possible in all
districts of the prefecture. The number of people
examined represents approximately 5 % of the adult
members and their families, or 2 5% of the total
adult population of the prefecture (Table 1).
The survey consisted of the following items: (1)

questioning about the occurrence of adult diseases
such as arthralgia; (2) study of daily routines and
habits such as drinking, smoking, and diet; (3)
measurement of height, weight, and blood pressure,
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Table 1 Number ofsubjects examined

Age Male Female

15-19 231 560
20- 3054 3368
30- 3356 2798
40- 4190 4695
50- 3029 4629
60- 1499 2053
70- 353 221
Total 15 712 18 324

Table 2 Analysis of variance

SS DF MS F values

Male Age 37712 6 62-854 49-486
Error 19 947 15 705 1-2701

Female Age 891-25 6 148-54 188-55
Error 14 429 18 317 0-7877

SS: Sum of squares, DF: Degrees of freedom, MS: Mean square.

and (4) chemical analysis of blood by the Auto-
Analyzer technique. The blood sample was cen-
trifuged to separate the serum, which was then
refrigerated, transported to a central laboratory, and
submitted to automatic analysis in the Technicon
SMA-12160 the next day. The SUA level was deter-
mined by the phosphotungstic acid method.

Results

Distribution ofSUA levels by sex (grouped into 0 5
mgldl classes)
The mean SUA was 5 82 mg/dl (range, 0 9 to 11 8

mg/dl, standard deviation, 1'14 mg/dl) (0 35, range
0-05-0 7, SD 0 07 mmol/l) for men and 4-33 mg/dl
(range, 0 5 to 9-7 mg/dl, standard deviation, 0 91
mg/dl) (0.26, range 0-03-0-58, SD 005 mmol/1) for
women. The distribution pattern in both sexes was
nearly normal, and the range was narrower for
women than for men (Fig. 1).
Comparative distribution ofmean SUA levels by sex
and age group (each 10-year age class except the 2nd
and the 8th decade)
In men the mean SUA was the highest in teenagers
and tended to decrease in older age groups up to the
6th decade, and they increased again after the 7th
decade. In women the mean value tended to decrease
with age till the 4th decade, and increased again after
the menopause, reaching the highest in the 8th
decade and over.
A significant difference (by analysis of variance,

Table 2) occurred between different age groups
except between younger age groups before the 3rd
decade and among older age groups after the 6th
decade for men, and it was also seen among nearly all
age groups except between the 4th and the 5th
decade for women.

Larger standard deviations were found in men
from the 2nd to the 7th decade. In women they were
smaller from the 2nd to the 4th decade, but they
increased again after the 5th decade, especially after
the 6th decade and over. The range of SUA levels
was narrower in younger than in older men, and
before the 5th decade than after the 6th decade and
over in women (Fig. 2).

7.01

6.01

C0

EcnL-

Cfo

5.0o

-SUA 4.0SUA

Serum uricacid in 1/2 %/dl classes

Fig. 1 Distribution ofserum uric acid levels. Males: n =
15 712, xt = 582 mgldl, SD = 1 14 mgldl. Females: n =
18 324, x = 4-33 mgldl, SD = 0 91 mgldl. (SI conversion:
mmolIl = mgldl x 0 0595).
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Fig. 2 Sex-age specific mean serum uric acid. (SI
conversion: mmolIl = mgldl x 0-0595).
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Discussion

The sample of this survey is large, but it is one of
volunteers rather than a random sample, so it may be
biased to an unknown extent and its value for com-
parison with other studies is limited. However, since
the study was conducted as a general health examina-
tion in a well defined large population, the results
obtained are believed to be worth discussing.

It is well known that gout affects men more than
women and SUA levels differ between the sexes.

Published studies confirm that men have an SUA
level higher by 0O5-1 7 mg/dl (0-03-0-10 mmol/l) in
Caucasians,4 5 9 10 15 0 9-1 2 mg/dl (0.05-007
mmol/l) in black people of South Africa,"3 14 and 1-2
mg/dl (0.07 mmol/l) in aborigines of the Mariana
Islands"6 than women in these areas irrespective of
age in adults. According to 4 Japanese reports1`3
together with the present study the sex difference in
SUA level of adults (when respective age groups are

compared) is within the range of 0-8-1 8 mg/dl
(0.05-0.11 mmol/l). It may be concluded that there is
a difference of 0 5-2 0 mg/dl (0-03-0-12 mmol/l)
between adult men and women without regard to
race. The distribution curve for SUA levels is essen-
tially constant for each sex in all investigations deal-
ing with relatively large numbers of subjects. The
distribution pattern obtained in these studies was

usually normal, with the mean value higher than the
median, and there was a narrower range of distribu-
tion in women because of the smaller standard
deviation.
A sex difference in SUA is not present in childhood

but appears during adolescence, when SUA values
increase more in men than women.24 11 Many inves-
tigators have found that the variation with age of
SUA levels is usually negligible in adult men, while in
adult women SUA levels show a saucer-shaped dis-
tribution, with the lowest values during the period of
maturity or fertility, or in the 4th and 5th decades,
and increase again after the menopause from about
the 6th decade.24 9 15 The fact that the mean SUA
values of men are highest in teenagers in our survey

may reflect one of the physiological processes during
adolescence. Interestingly, they then showed a slight
decrease with age till the 6th decade, followed by an

increase again after the 7th decade and over. The
reason for this physiological variation with age is not

clear. However, the curvilinear distribution of aver-
age SUA levels in both sexes shown in Fig. 2 suggests
that both sexes are affected by hormonal factors with
only a difference in degree.
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