
Anemia is one of the most common pregnancy-
related complications.1,2 According to World Health 
Organization (WHO) definitions, pregnant women 
with hemoglobin (Hb) values less than 11 g/dL are 
considered anemic who are further classified as mild 
(9.5-10.9 g/dL), moderate (7-9.4 g/dL), and severe 
(below 7 g/dL). The prevalence of anemia depends 
on multiple factors including the development status 
of the living place, genetic traits, lifestyles, and eat-
ing habits of people. During pregnancy, anemia is de-
tected in 35% to 75% of pregnant women in 
developing countries in comparison to 18% in devel-
oped countries.3 Pregnancy-related anemia most 
often results from acute blood loss taking place dur-
ing labor and arises in the form of iron-deficiency 
anemia (IDA).4 Maternal anemia in pregnancy is 

commonly associated with preterm delivery, prema-
ture birth, and poor pregnancy outcome.5,6 Therefore, 
Republic of Turkey Ministry of Health recommends 
starting iron therapy in all pregnant women (regard-
less of they are anemic or not) at a dose of 40-60 
mg/day.7 

Adolescent pregnancy is childbearing at the age 
period of 10 to 19 years;8 and pregnant women over 
the age of 35 are considered to be at advanced ma-
ternal age (AMA) according to WHO gestational age 
classification.9 Recent studies demonstrated that ado-
lescent pregnancies are prone to more than a 2-fold 
increased rate of anemia due to nutritional problems 
in comparison to pregnancies at other age groups. In 
adolescent pregnancies complicated by anemia, there 
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is a risk of low birth weight, preterm birth, neonatal 
morbidity and increased mortality.10 On the other 
hand, pregnancies at AMA are closely related to com-
plications. Due to complications that may occur dur-
ing delivery (uterine atonia, preeclampsia, invasive 
placenta), maternal morbidity and mortality may in-
crease.11 Hb levels become important at the later stage 
of pregnancy, closer to the date of confinement.  

In the present study, we aimed to determine the 
prevalence of anemia in adolescent age, normal age, 
and AMA pregnancies followed up in our hospital. 

 METHODS 

This is a retrospective study conducted in Muğla Sıtkı 
Koçman University Training and Research Hospital, 
Department of Gynecology and Obstetrics. Approval of 
the local ethics committee was obtained for this study 
(Date:18.06.2020, Decision No:06/3). The study was 
conducted in accordance with the Helsinki Declaration. 

We enrolled 11,582 women who referred to our 
hospital between 2012 and 2019, for whom the diag-
nosis of pregnancy was established upon detection of 
fetal heartbeats with ultrasonography (USG). Routine 
complete blood counts (CBC) were carried out for all 
pregnant women. Patients’ data were accessed 
through our internal data processing system (Karmed 
Data Processing Systems). Age and Hb level were 
recorded for each patient at the first antenatal visit. 

Blood samples were collected into ethylene di-
amine tetraacetic acid (EDTA) containing blood tubes 
by venipuncture once patients were admitted to the 
clinic. CBC parameters were analyzed using a Sys-
mex XN-1000 hematology analyzer (Sysmex, Kobe, 
Japan). In accordance with the WHO recommenda-
tions, pregnant women with Hb values less than 11 
g/dL were considered anemic and they were further 
classified as mild (9.5–10.9 g/dL), moderate (7–9.4 
g/dL), and severe (below 7 g/dL).12 

Patients were divided into 3 groups according to 
the Hb levels of patients by their age. Such that, pa-
tients ≤19 years of age were defined as Group 1, 20-
34 years of age as Group 2, and ≥35 years of age as 
Group 3. Hb levels were compared in the entire co-
hort of patients and among the age groups.  

Statistical analysis was done using SPSS soft-
ware (IBM SPSS Statistics, Version 22.0. Armonk, 
NY: IBM Corp). Our null hypothesis stated that there 
were no differences in the levels of Hb among the age 
groups. Shapiro-Wilk test was used to evaluate the 
distribution of variables. Variables with a normal dis-
tribution were presented as mean±standard deviation 
(SD) and non-normally distributed variables were 
presented as median and quartiles (25th-75th per-
centiles). Differences among the groups for each pa-
rameter were analyzed by one-way analysis of 
variance (ANOVA) using Tukey correction for nor-
mally distributed parameters and Kruskal-Wallis test 
for non-normally distributed parameters. P-values 
less than 0.05 were considered statistically signifi-
cant. 

 RESuLTS 

A total of 11,582 pregnant women were included in 
our study. The mean age of the patients was 
28.0±6.0 years (min 13 and max 56). Groups 1, 2, 
and 3 were comprised of 824, 8934, and 1824 pa-
tients, respectively. The average Hb level was 
11.7±1.4 g/dL, 12±1.4 g/dL, 12±1.4 g/dL, and 
11.9±1.4 g/dL in Groups 1, 2, 3, and entire study co-
hort, respectively. In Groups 1, 2, and 3, the average 
ages were 18.0±1.0, 27.0±4.0, and 38.0±3.0 years, 
respectively (Table 1).  

Based on the screening tests in the first trimester, 
16.81% (n:1947) of women had mild anemia, 4.40% 
(n:510) had moderate anemia, and 0.74% (n:86) had 
severe anemia (Table 2). The overall prevalence of ane-
mia at the time of pregnancy diagnosis was 21.95% 
(n:2543). When severity of anemia was evaluated 
within the groups; Group 1 consists of 21.96% (n:181) 
mild anemia, 4.73% (n:39) moderate anemia, and 
1.69% (n:14) severe anemia, Group 2 consists of 
16.33% (n:1459) mild anemia, 4.44% (n:397) moder-
ate anemia, and 0.67% (n:60) severe anemia, and 
Group 3 consists of 16.83% (n:307) mild anemia, 
4.05% (n:74) moderate anemia, and 0.65% (n:12) se-
vere anemia cases (Table 3).  

Hb levels of pregnant women were lower in Group 
1 compared to other age groups as presented in Table 1 
and Figure 1 (p<0.001). 
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 DISCuSSION 

Anemia is a common public health concern across 
the globe. Particularly in women of reproductive age, 
iron deficiency is the most frequent reason for ane-
mia. For this reason, development status in a country 
has strong connections with the anemia prevalence 
among its inhabitants. According to the WHO data, 
the prevalence of anemia is lowest in North America 
where a rate of 6% was reported compared to 14% in 
Europe.13 This rate reaches up to 75% in Gambia.12 
Studies conducted in our country have come up with 
various results.  

In the study by Davas et al. implemented in 
2006, an anemia rate of 74.1% was identified. The 
study with the lowest rate of anemia was published in 
2016 and was conducted by Küçükceren and col-
leagues 14 who investigated 200 patients in Ankara 
and detected 13.15% of them had anemia. They iden-
tified risk factors of anemia as duration of shorter 

than 2 years between two successive pregnancies and 
tea consumption in large quantities. In our study, ane-
mia rate in the general population was 21.95%. Of 
note, our sample size was quite greater than the num-
ber of patients included in previous studies. 

When we reviewed the studies which have re-
ported mean Hb levels, the lowest levels were docu-
mented by Harma et al. who conducted a study in 
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Group 1 Group 2 Group 3 Entire group 
(≤19 age, n:824) (20-35 age, n:8934) (≥35 age, n:1824) (13-56 age, n:11582) 

Hemoglobin (g/dL) *11.7±1.4 12±1.4 12±1.4 11.9±1.4 
Age (years) 18±1 27±4 38±3 28±6 
Data are presented as mean ± SD  

TABLE 1:  Hemoglobin levels of pregnant women in different age groups.

Severe anemia Moderate anemia Mild anemia No anemia 
(Hb<7) (7≤Hb<9.5) (9.5≤Hb<11) (11≤Hb) 

n, % 86, 0.74% 510, 4.40% 1947, 16.81% 9039, 78.05% 
Hemoglobin (g/dL) 7.4±0.6 8.9±0.4 10.3±0.4 12.5±0.9 
Age (years) *26±6 28±6 28±6 28±6 
Data are presented as mean ± SD  

TABLE 2:  Ages and hemoglobin levels of pregnant women in anemia groups.

* indicating statistically significant differences between groups

* indicating statistically significant differences between groups

Group 1 Group 2 Group 3  
(Age ≤19 years, n:234) (20≤Age<35 years, n:1916) (Age ≥35 years, n:393) 

                                       Sever            Moderate       Mild                    Severe         Moderate       Mild Severe             Moderate         Mild 
n, %                                  14, 1.7         39, 4.7        181, 22.0                60, 0.7       397, 4.4    1459, 16.3 12, 0.7        74, 4.1       307, 16.8 
Hemoglobin (g/dL)          7.5±0.3       8.8±0.4      10.3±0.4                7.3±0.6       8.9±0.4     10.3±0.4                               7.2±0.9  8.9±0.4 10.3±0.4 
Data are presented as mean ± SD  

TABLE 3:  Hemoglobin levels and anemia status in age groups.

FIGURE 1: Comparison of hemoglobin levels in different age groups.
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Sanliurfa among grand multiparous women with an 
average level of 10.4±1.9 g/dL.15 Mean Hb levels de-
termined in studies of Küçükceren et al. and Kesgin 
et al. were 12.7±0.93 g/dL and 12.6±1.02 g/dL, re-
spectively. The above-mentioned figures are the high-
est ones among the results of the articles we have 
reviewed. In our cohort, the mean Hb level was 
11.9±1.4 g/dL. Our value is similar to those of Göker 
et al. who included 1,900 patients residing in Manisa 
and Çıtıl et al. who measured Hb levels in 311 
women in Tokat (11.9±1.3 g/dL, 11.9±1.2 g/dL).16,17 

There is a limited number of studies that ana-
lyzed the relationship between anemia and age groups 
in pregnant women such as our study. In a study from 
Izmir, Taner et al. determined rate of anemia as 
41.6%.18 The authors listed maternal age over 35 years 
as a risk factor for anemia. In the study conducted by 
Öztürk et al. in Ankara, the prevalence of anemia 
among pregnant women over the age of 35 years was 
19%.19 In our study, the prevalence of anemia in AMA 
pregnancies was 21.53% and in entire pregnant pop-
ulation was 21.95%. Our results were in parallel with 
the results of Öztürk et al. Kavak et al. investigated 
adolescent pregnancies in Elazig and determined the 
anemia frequency as 18.2%.20 On the other hand, the 
prevalence of anemia in adolescent pregnancies was 
28.38% which was significantly higher than the other 
age groups in our study (p<0.001). 

Anemia during pregnancy has been associated 
with a poor obstetric outcome.6 Yıldız et al. studied 
28,600 term births and investigated women who had 
suffered anemia during pregnancy and their respec-
tive outcomes.21 The researchers found that infants 
born from mothers with anemia during pregnancy 
had reduced birth weight and shorter length at birth. 
We designed a prevalence study which did not search 
any pregnancy outcomes. This design characteristic 

was one of the limitations of our study. Another lim-
itation of our study was the high difference between 
the number of patients in each group. 

 CONCLuSION 

Although the prevalence of anemia during pregnancy 
varies according to many factors, it is still quite com-
mon all over the world. For this reason, each clinic 
should first evaluate its prevalence and then deter-
mine the risk factors. It should be taken into account 
that age is one the most important risk factors. Nutri-
tional supplements should be provided, especially to 
the adolescent age group. 
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