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Abstract

Anemia is common among young women, and iron deficiency is one of the leading causes. In Europe and the US, the iron
fortification of flour increased oral iron intake and decreased anemia prevalence from 30% to 10%. The National Nutrition
Survey in Japan revealed that anemia prevalence among young Japanese women is increasing; however, no nationwide pre-
ventive policy has been aimed at iron deficiency anemia. The endpoint of this study was the estimation of anemia prevalence
among healthy Japanese woman, based on a large sample size. We collected data from the consecutive check-up examination
records of apparently healthy women (n = 13,147). We defined hemoglobin lower than 12 g/dL as anemia, hemoglobin lower
than 10 g/dL as severe anemia, and a mean corpuscular volume lower than 80 fl as microcytic anemia. Of the 13,147 persons,
anemia was identified in 2331 (17.3 %), and severe and microcytic anemia in 438 (3.3 %) and 700 (5.2 %), respectively. Among
women younger than 50 years, anemia was identified in 22.3 %, and 25.2 % of them had severe anemia. In conclusion, the
prevalence of anemia and severe anemia among young women is high in Japan. Some action needs to be considered to improve
women'’s quality of life.
Int J Hematol. 2006;84:217-219. doi: 10.1532/13H97.06097
© 2006 The Japanese Society of Hematology

Key words: Iron deficiency; Erythropoietin; Hematological abnormalities; Hemoglobin; Mean corpuscular volume (MCV);
Thrombocytopenia; Anemia in the elderly; Women’s health; Iron fortification

1. Introduction There are 3 epidemiological studies on anemia among
Japanese women [2-4]. Uchida et al studied abnormal iron

Anemia is common among young women. The National metabolism among 3015 women from 1981 to 1991 [2]. The
Health and Nutrition Examination Survey (NHENES) lifestyle at the time of the study, more than 20 years ago,
revealed that an insufficient iron intake was one of the was probably different from the present one. The authors

leading causes of anemia in the US. In Europe and the US, did not report the prevalence of anemia. Maeda et al stud-
the iron fortification of flour increased oral iron intake, ied chronological changes in the prevalence of anemia in
and the prevalence of anemia consequently decreased  junior and senior high school students between 1966 and
from 30% to 10% [1]. 1997 [3]. They did not report anemia prevalence among the

population except for junior and senior high school stu-
dents. The only epidemiological study on anemia among
Japanese women after the 1990s was the National Nutri-

Correspondence and reprint requests: Kusumi Eiji, MD, tion Survey in Japan (NNSJ) by the Ministry of Health,
Division of Exploratory Research, The Institute of Medical Labour and Welfare [4]. The study mainly included elderly
Science, The University of Tokyo, 4-6-1, Shirokanedai, Minato-ku, women; only 37% were younger than 50. There are insuffi-
Tokyo 108-8639, Japan; 81-3-6409-2068; fax: 81-3-6409-2069 (e- cient epidemiological data on anemia among young Japa-
mail: kusumi-tora@umin.ac.jp). nese womern.
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We investigated the prevalence of anemia in Japanese
women, mostly young women, collecting data from the med-
ical records of check-up examinations for apparently healthy
people and the staff of Toranomon Hospital and Yuai Memo-
rial Hospital.

2. Material and Methods

2.1. Data Collection

We collected data from the consecutive check-up exami-
nation records of apparently healthy women in different age
groups in Toranomon Hospital (between January 2002 and
March 2005; n = 8265) and Yuai Memorial Hospital (between
February 1998 and February 2005; n = 5153).

2.2. Definitions

We defined hemoglobin lower than 12 g/dL as anemia,
hemoglobin lower than 10 g/dL. as severe anemia, and a
mean corpuscular volume lower than 80 fl as microcytic ane-
mia. Complete blood cell counts were analyzed using routine
blood counting analyzers (XE-2100; Sysmex, Kobe, Japan in
Toranomon Hospital and Coulter Gen-S; Beckman Coulter,
Fullerton, CA, USA in Yuai Memorial Hospital).

2.3. Objectives and Statistical Analysis

This study aimed to estimate the prevalence of anemia,
severe anemia, and microcytic anemia among healthy Japa-
nese women, and to evaluate the association between these
variables and age. The Fisher exact test was used for univari-
ate analysis. A P value of less than .05 was considered signi-
ficant. All analyses were performed with the statistical soft-
ware JMP (version 5.01; SAS Institute, Cary, NC, USA).

3. Results

3.1. Prevalence of Anemia, Severe Anemia, and
Microcytic Anemia

The median age was 47 years (range, 11-87 years). Anemia
was diagnosed in 2331 (17.3%), including severe anemia in
438 (3.3%) and microcytic anemia in 405 (3.0%) (Table 1).

3.2. Age-Specific Prevalence of Anemia

Table 2 and Figure 1 present the age-specific prevalence
of anemia. The prevalence of anemia was high among those
in their 20s to 40s, and tended to decrease above 50 years. The
median hemoglobin levels in each age group were strongly
correlated with the prevalence of anemia (Figure 1, R =
0.96). The prevalence of severe anemia and the median
hemoglobin levels in each age group were also positively
associated (R = 0.80).

3.3. Platelet and White Blood Cell Counts

White blood cell and platelet counts are tabulated in
Table 2.

Table 1.
Characteristics of Women Included in the Study

Median (range)

Age 47 (11-87)
Toranomon Hospital/Yuai Memorial Hospital 8265/5153
Hemoglobin, g/dL 13.0 (4.4-17.7)
Red blood cell count, x10%/L 4.52 (1.98-6.03)
Hematocrit, % 39.0 (17.4-53.4)
Mean corpuscular volume, fl 91.2 (54.0-116.6)
Mean corpuscular hemoglobin concentration, 33.2 (24.3-37.9)
g/dL

White blood cell count, x10%/L 6.3 (1.9-17.0)
Platelet count, x10°/L 243.0 (100.0-792.0)
Anemia prevalence, % 2331 (17.3)
Severe anemia prevalence, % 438 (3.3)
Mircocytic anemia prevalence, % 405 (3.0)

4. Discussion

In the present study, the prevalence of anemia was 17.3%.
Of the anemic women, 18.7% had severe anemia and 17.3%
microcytic anemia. The high prevalence of anemia in Japan is
a significant clinical issue; the situation is similar to that in
other Asian countries and Northern Europe, where no food
products are fortified with iron [5,6].

The prevalence of anemia in those under 50 was 22.3%.
It was as high as 25.8% in those aged 40-49 years; of those
with anemia in that age group, 25.2% had severe anemia and
25.6% microcytic anemia. In contrast, the prevalence of ane-
mia in those aged 50 and older was 11.2%, which was lower
than that in younger women. The high prevalence among
those aged 40-49 years in the present study is consistent with
the previous reports [7], suggesting that anemia in this age
group is due to a loss of iron from menstruation and menor-
rhagia.

The present study suggests that the prevalence of anemia
is increasing among young Japanese women. Although there
are few reports on chronological changes in the prevalence
of anemia among Japanese women, compared with the
results of the NNSJ among women aged 30-49 in 1990, our
findings suggest that the prevalence of anemia has risen from
20% to 24% [4]. Maeda et al showed an increase in the
prevalence of anemia among Japanese female adolescents
[3]. The national average of oral iron intake has decreased
from 10.8 mg/day in 1975 to 8.1 mg/day in 2003, and the aver-
age oral iron intake among women aged 18-29 was 7.0 mg/
day in 2003 [4]. A possible cause of decreased iron intake is
the popularity of weight-loss diets among young Japanese
women, and increased iron loss may be due to an increase in
menorrhagia, although the definitive cause remains
unknown. A more detailed study is necessary regarding the
causes of anemia in young Japanese women. In contrast, the
prevalence of anemia in the elderly in the present study is
equivalent to that of the NNSJ in 1990 [4]. The observation
suggests that the causes of anemia in menopausal women are
different from those in young women, probably being related
to aging and various medical conditions [8-10]. There have
been few studies on the causes of anemia among the elderly,
and further study is awaited.
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Table 2.
Complete Blood Count and Anemia Prevalence According to Age*
10-19 y 20-29y 30-39y 40-49 y 50-59 y 60-69 y =270y
Number of women included 121 1896 2157 3276 3704 1785 478
Hemoglobin, g/dL 13.0 12.9 12.8 12.8 13.1 13.2 13.1
(8.7-15.7) (5.5-17.1) (4.4-16.2) (5.4-15.8) (6.0-17.4) (8.4-17.7) (8.4-15.6)
Red blood cell count, X10%/L 4.48 4.90 4.59 4.65 4.50 4.40 4.25
(3.68-5.47) (2.00-5.94)  (2.57-5.67) (2.80-5.63) (2.20-5.68) (3.00-6.03)  (3.07-5.01)
Hematocrit, % 391 38.6 384 38.5 395 397 395
(29.2-46.2) (17.4-49.2)  (18.1-47.2) (20.8-47.2) (21.9-52.0) (26.7-53.4) (28.8-46.7)
Mean corpuscular volume, fl 88.0 90.0 90.4) 90.7 92.0 93.0 93.6
(64.0-98.0) (567.0-105.4) (59.0-116.6 (58.0-109.0) (54.0-112.1) (71.9-104.8) (73.6-103.3)
Mean corpuscular hemoglobin 332 333 332 331 332 33.2 33.1
concentration, g/dL (28.3-35.4) (26.7-37.9)  (24.3-35.8) (24.5-36.3) (24.4-36.4) (30.6-35.8)  (28.2-35.3)
White blood cell count, x10°/L 5.9 9.2 7.4 7.0 5.6 5.3 53
(2.4-17.0) (2.4-12.7) (2.1-14.0) (2.2-14.4) (1.9-11.4) (2.3-11.6) (2.1-12.1)
Platelet count, x10°/L 263.0 2440 247.0 252.0 240.0 232.0 230.0
(135.0-578.0)  (94.0-501.0) (50.0-572.0) (47.0-649.0) (100.0-610.0) (56.0-792.0) (26.0-426.0)
Anemia prevalence, %t 15.7 18.0 211 258 12.8 7.7 11.5
Severe anemia prevalence, % 3.3 19 3.8 6.5 2.6 0.2 0.8
Microcytic anemia prevalence, % 9.1 2.2 43 6.6 1.1 0.1 0.4

*Data are written as median value (range).
tAnemia prevalence includes severe anemia.

The present study showed that anemia is a significant
issue among young Japanese women, although the interpre-
tation requires caution. First, the study subjects were health-
conscious women who resided in a metropolitan area and
came for check-up examinations at the two hospitals, sug-
gesting the possible existence of a selection bias. Second,
since no data are available on serum chemistries, symptoms,
and physical examination regarding iron metabolism, we
cannot assess the causes of anemia based on the present
study. Last, the numbers of women varied between the dif-
ferent age groups. Any future study should include equal
numbers of women for a more precise analysis. A prospec-
tive, nationwide study is awaited, to assess the prevalence of
anemia in a larger sample size.

e e | 8 R,
i8-19  20-29 30-3% 40-49  50-58  60-59 =70
Age

Figure 1. Prevalence of anemia and median hemoglobin ievels accord-
ing to age groups.

The high prevalence of anemia in young Japanese women
is a significant clinical issue. In many cases, the causes are
probably insufficient iron intake and iron deficiency due to
iron loss. Anemia is likely to adversely affect young women’s
health. Nationwide consideration and an epidemiological
approach are necessary.
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