-

P
brought to you by .. CORE

View metadata, citation and similar papers at core.ac.uk

provided by Wageningen University & Research Publications

Original Paper

Medical Principles
and Practice

Med Princ Pract 2009;18:368-372
DOI: 10.1159/000226290

Received: September 28, 2008
Revised: January 21, 2009

Anemia Prevalence among Pregnant
Women and Birth Weight in Five Areas

in China

A.G.MaP E.Schouten® Y.Wang® R.X.Xu¢ M.C.Zheng® Y.Li* YY.SunP

Q.Z. Wang®

2Human Nutrition Division, Wageningen University, Wageningen, The Netherlands; PInstitute of Human Nutrition,
Medical College of Qingdao University, Qingdao, ‘Lanzhou Medical College, Lanzhou, Fujian Medical University,

Fuzhou, and ¢Guilin Medical College, Guilin, P.R. China

Key Words
Anemia - Prevalence - Pregnancy - Birth weight - Education

Abstract

Objectives: To investigate the current prevalence of anemia
among pregnant women in different areas of China and the
association with birth weight and educational level. Meth-
ods: A total of 6,413 women aged 24-37 in the third trimester
of pregnancy from five areas were randomly selected from
all gravidas who gave birth in the hospitals from 1999 to
2003. Blood hemoglobin concentration (Hb) was measured
by the cyanomethemoglobin method; Hb <110 g/l was con-
sidered as anemia. Results: The overall prevalence of anemia
was 58.6%, ranging from 48.1 to 70.5% in the five areas.
There was a significant difference in the prevalence of ane-
mia between women who have mental jobs and those who
have physical jobs (52.3 vs. 61.1%, p < 0.01). The prevalence
of anemia depended on the level of education: with 52.9,
62.4 and 66.5%, for college, secondary school and primary
education, respectively, and the difference was statistically
significant (p = 0.005). Results showed that higher birth
weight was associated with Hb concentrations ranging from
90 to 140 g/I, whereas lower birth weight occurred below 80
g/l and above 140 g/l Hb. Conclusions: The prevalence of

anemia in Chinese pregnant women was high both in rural
areas and towns. Area of residence, education level and type
of job influenced the prevalence of anemia. Low maternal
Hb concentrations influenced birth weight.

Copyright © 2009 S. Karger AG, Basel

Introduction

Anemia is the scourge of the Third World [1] and it
remains a major problem in nearly all developing and
many industrialized countries [2]. Pregnant women are
at risk especially during the last trimester of pregnancy.
The prevalence of anemia (hemoglobin, Hb <110 g/1) in
Chinese pregnant women in the third trimester was 48%
during 1995-2000 [3], and the prevalence of iron defi-
ciency and iron deficiency anemia was 42 and 19%, re-
spectively [4]. Notwithstanding the fact that the diagno-
sis of anemia is fairly simple and treatment is cheap, the
prevalence of anemia remains high in developing towns,
as well as in the wide countryside and poverty-stricken
areas of China.
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In pregnant women, a favorable iron status is a prereq-
uisite for a good course of pregnancy. There is evidence
that iron deficiency, even in the absence of iron deficien-
cy anemia, may have a negative impact in nonpregnant
women, e.g. in terms of decreased cognitive ability and
physical performance [5]. In pregnant women it may im-
pair fetal and infant development [6]. Low maternal
hemoglobin levels are associated with increased risk of
preterm delivery and low birth weight [7, 8]. Prenatal
prophylactic iron supplementation deserves further ex-
amination as a measure to improve birth weight and
potentially reduce health care costs [9]. A randomized
controlled trial suggested that prophylactic iron supple-
mentation begun in early pregnancy can reduce third-
trimester anemia and improve birth outcomes [10]. How-
ever, a recent study showed that anemia during early
pregnancy was not associated with increased risk of ad-
verse perinatal outcomes, and anemia in later pregnancy
was inversely associated with preterm birth and low birth
weight [11]. Therefore, the relationship between hemo-
globin concentrations and birth weight is still not clear.
The purpose of this study was to investigate the preva-
lence of anemia in geographically different locations in
pregnant women in China, and describe the associations
of hemoglobin concentrations with birth weights.

Subjects and Methods

Subjects

A cross-sectional study was designed. Because China has a
large population and geographical area, five areas were randomly
selected: rural areas of Qingdao in the east, Fuzhou in the south-
east, urban areas of Lanzhou in the northwest and Guilin in the
southwest, and a suburban district of Liaocheng in central China
during 1999-2003. Also 6,413 subjects were randomly enrolled by
the order of registration number, 1, 5, 10, 15, 20, etc. for routine
pregnancy examination from the local population of pregnant
women. With respect to geographical and other conditions like
lifestyle, they can be regarded as representative of the large varia-
tion present in China, except for remote areas. Subjects included
in the study were healthy pregnant women who gave birth after
35-42 weeks of gestation without delivery complications, such as
hypertension. Furthermore, subjects did not experience abnor-
mal bleeding, take iron and multivitamin supplements, smoke
tobacco products, or drink alcoholic beverages during pregnancy.
Demographic data were collected by questionnaires that were
used routinely nationwide on admission to hospital for delivery.
Venous blood samples were collected from the 6,413 subjects
within 1-2 weeks before delivery for hemoglobin analysis.

The protocol was approved by the ethics committees of local
hospitals in five sites. Informed consent was obtained from each
of the pregnant women recruited.

Prevalence of Anemia in Chinese
Pregnant Women and Birth Weight

Method and Criteria for Diagnosis of Anemia

Blood hemoglobin concentration was measured by the cyano-
methemoglobin method within 2-4 h [12]. Based on the report of
the International Anemia Consultative Group [13], Hb <110 g/l
was considered as anemia.

Statistical Analysis

Differences were tested using Student’s t test and the x? test.
The SPSS (11.0) statistical software was used. The percentile dis-
tributions of hemoglobin concentrations were compared among
the five sites. The association of hemoglobin concentrations and
birth weight was described by simple line (summarized for groups
of cases). Two-paired p < 0.05 was considered statistically signif-
icant.

Results

Among the 6,413 pregnant women screened, the over-
all prevalence of anemia was 58.6%. The prevalence with-
in the five centers ranged from 48.1 to 70.5% as shown in
table 1 and figure 1. Higher rates of anemia were observed
in Qingdo and Fuzhou (69.9 and 70.5%, respectively)
than in Liaocheng, Lanzhou and Guilin (55.6, 51.3,48.1%,
respectively), and the difference was statistically signifi-
cant (p <0.001). Prevalence of anemia was less in women
who had a mental job (52.3%) than in those with manual
jobs (61.1%, p < 0.01). Also, the prevalence of anemia was
significantly different according to educational level:
52.9, 62.4 and 66.5%, respectively for college, secondary
and primary education (table 2).

The mean ages in the anemic and nonanemic groups
were similar (27.0 and 27.1 years). Results showed that
higher birth weight was associated with hemoglobin con-
centrations ranging from 90 to 140 g/l (fig. 2). However,
lower birth weight was observed at 80 g/l and above 140
g/l Hb.

Discussion

In this study we observed a very high prevalence of
anemia in the third trimester of pregnancy, indicating
that anemia in pregnant women is still a severe problem
particularly in rural areas. Probable explanations include
an unbalanced diet and poor nutritional education [14].
People living in rural areas have lower income and less
varied diets than those living in urban areas.

Anemia during pregnancy is defined according to
WHO guidelines as Hb <110 g/, while nutritional ane-
mia includes iron-deficiency anemia, cobalamin-defi-
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Fig. 1. Distribution of hemoglobin concen-
trations in five geographical areas (per-
centage of the population). In Lanzhou (L)
and Guilin (G) hemoglobin values peak at
about 115 g/I, while in Qingdao (Q), Fu-
zhou (F) and Liaocheng (C) peaks are in
the range of 95-105 g/I. The difference
among the peaks is about 10-20 g/1.
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Fig. 2. Association of average hemoglobin
concentrations with birth weight in 6,413
pregnant women. Higher birth weight cor- 2,800 60— 70— 80— 90— 100  110-  120- 130 @ 140-  150-
relates with Hb concentrations of 90-140 : .
. ) . A Hemoglobin concentrations (g/1)
g/1. However, lower birth weight is associ-
ated with Hb values <80 g/l and >140 g/I.
Table 1. Prevalence of anemia and Hb distribution in five sites Table 2. Prevalence of anemia according to work type and educa-
tion in pregnant women
Sites Total Anemia Hb distribution, g/l
number % Total Anemic Preva- p value

e number number lence, %

Qingdao 1,085 69.9 19.6 50.3 30.1 Work types (n = 6,140)

Fuzhou 1,023 70.5 20.3 50.2 29.4 Mental 1.339 700 503

Liaocheng 2,363 55.6 11.1 44.5 44.4 Physical 4801 2942 6L1 <0.001

Lanzhou 1,003 513 7.7 43.6 487 Bducational level (n = 4,624) : '

Guilin 939 48.1 5.2 42.9 59.1 College 665 352 50.9

Total 6,413 58.6 12.7 46.4 40.9 Secondary school 2,307 1,439 62.4 <0.005
Primary school 1,652 1,098 66.5
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ciency anemia, folate-deficiency anemia, copper-defi-
ciency anemia, etc. Nutritional anemia is considered to
be related to deficiencies of multinutrients [15], and iron-
deficiency anemia alone or iron deficiency combined
with folate or other nutrient deficiencies account for more
than 85% of nutritional anemias [16]. The purpose of our
study was to investigate the prevalence of overall anemia,
and the status of multinutrients in addition to iron defi-
ciency. A study by Ma et al. [17] showed that subjects with
iron-deficiency anemia had much higher rates of vitamin
C, folate and vitamin B;, deficiencies than nonanemic
subjects, and especially the deficient rates of ascorbic acid
and folate in the anemia (Hb <110 g/I) group reached
64.04 and 22.70%, respectively, and decreasing hemoglo-
bin concentrations were accompanied by decreases in se-
rum levels of vitamin A, ascorbic acid, folate and vitamin
Bj,. So multiple vitamin deficiencies, especially ascorbic
acid, retinol and folic acid, may be associated with ane-
mia or iron deficiency in pregnant women in the last tri-
mester. So the study suggested that anemic pregnant
women in China should be supplemented with iron and
multiple vitamins simultaneously [17].

The level of education may influence the health and
nutritional status of individuals as reported by Abel et al.
[18] and a combination of education and iron supplemen-
tation could improve the hematological status of preg-
nant women in a rural community during each of the
three trimesters. Our finding that the prevalence of ane-
mia among pregnant women increased with lower level
of education confirmed the report by Abel et al. [18]. Oth-
er researchers reported that there were no statistically
significant differences in iron-deficiency anemia and
iron-related dietary practices based on education, and
relatively few differences based on where participants
live, their available financial resources, or their position
(pregnant women or young women) [19]. Bondevik et al.
[20] found that the risk of anemia increased with the du-
ration of pregnancy. Work within the service professions,
higher education and higher body mass index were asso-
ciated with a lower risk of anemia. A similar study about
the effect of nutritional education on anemia and malnu-
trition of infants and children in rural China was carried
out in the past 5 years. After 1 year, the mothers in the
education group showed significantly higher nutrition
knowledge and reported better infant feeding practices
than the control group. Type of job was also related to the
prevalence of anemia. A likely explanation might be that
women with a mental job have better education, incomes
and living conditions.

Prevalence of Anemia in Chinese
Pregnant Women and Birth Weight

Strong evidence exists for an association between ma-
ternal hemoglobin concentration and birth weight as well
as between maternal hemoglobin concentration and pre-
term birth [21]. Although high hemoglobin (>120 g/I)
during the second and third trimesters significantly in-
creased the risk of low birth weight (RR = 3.11) [3], mild
and moderate anemia did not increase the risk of preterm
delivery and low birth weight statistically [22]. The lowest
incidence of preterm delivery and low birth weight was
found among pregnant women with Hb levels at 90-99
g/l. The risk for preterm delivery and low birth weight
increased with either increasing or decreasing hemoglo-
bin concentrations. Women with severe anemia (Hb <70
g/1) had an 80% higher risk of preterm delivery and a 4-
fold higher risk of low birth weight compared with wom-
en with an Hb value of 90-99 g/l. In addition, women
with a high Hb concentration (Hb >130 g/1) had a 20%
higher risk of preterm delivery and a 50% higher risk of
low birth weight [22]. Moreover, in this study, the distri-
bution of hemoglobin concentrations showed that both
lower (Hb <80 g/1) and higher hemoglobin concentra-
tions (Hb >140 g/1) might result in deviations from nor-
mal birth weight (2,500-4,000 g). Birth weight correlates
negatively with maternal hemoglobin concentration.
Anemia (by causing hypoxia) and iron deficiency (by in-
creasing serum norepinephrine concentrations) can in-
duce maternal and fetal stress, which stimulates the syn-
thesis of corticotropin-releasing hormone (CRH). Elevat-
ed CRH concentrations are a major risk factor for preterm
labor, pregnancy-induced hypertension and eclampsia,
and premature rupture of membranes. CRH also increas-
es fetal cortisol production, and cortisol may inhibit the
longitudinal growth of the fetus. An alternative mecha-
nism could be that iron deficiency increases oxidative
damage to erythrocytes and the fetoplacental unit. Iron
deficiency may also increase the risk of maternal infec-
tions, which can stimulate the production of CRH and
which are a major risk factor for low birth weight and
preterm delivery [23]. Association between maternal he-
moglobin concentration and birth weight needs more at-
tention because reducing the incidence oflow birth weight
not only lowers infant mortality rates but also has mul-
tiple benefits over the life cycle [24].

Conclusion
The high prevalence of anemia in pregnant women is

still a nationwide nutritional problem in China. In rural
areas the situation seems to be less favorable than in ur-
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ban areas, partly because of lower socioeconomic status,
low education and training. Because this study showed
that high hemoglobin concentration might increase or
decrease birth weight, further study is needed to recon-

firm this finding.
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