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Abstract
Background  Gestational anemia is a common pregnancy complication that affects approximately 40% of pregnant 
women globally. The health benefits of breastfeeding are widely acknowledged for both mothers and infants, and 
recognizing the factors that affect the duration and quality (exclusive / partial) of breastfeeding is therefore of great 
importance.

Methods  Women who participated in the FinnBrain Birth Cohort during 2011–2015 and whose hemoglobin levels 
were available in the third trimester (n = 1238) were included in this prospective study. The study group comprised 
women in the third trimester with an Hb < 110 g/l (n = 150), while women with an Hb ≥ 110 g/l served as the control 
group (n = 1088). The duration of breastfeeding was recorded as a categorical variable in line with the Finnish 
breastfeeding guidelines, which specify 4 months as the cut-off for exclusive breastfeeding, and as a continuous 
variable for exclusive and partial breastfeeding. Maternal and neonatal data were collected from the Medical Birth 
Register and self-reports. The data were adjusted for maternal education, parity, mode of delivery, and maternal 
depression.

Results  The median (range) duration of exclusive breastfeeding was 4 (0–6) months in the study group and 4 (0–10) 
months in the control group (p =.461). Among the women in the study group, 60% reached the recommended 
goal of exclusive breastfeeding of 4 months, while the proportion was 66% among the women in the control group 
(p =.185). The duration of exclusive breastfeeding was shorter among the women who suffered from depressive 
symptoms (Edinburgh Postnatal Depression Scale (EPDS) ≥ 12) three months postpartum. The duration of partial 
breastfeeding was 7 and 8 months in the study and control groups, respectively (p =.080).

Conclusions  In our prospective study cohort, gestational anemia in the third trimester did not associate with the 
duration and quality of breastfeeding after adjusting for confounding factors.
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Background
Approximately 40% of pregnant women globally suffer 
from gestational anemia, although the prevalence varies 
widely between countries [1]. Anemia in pregnancy is 
defined as having a hemoglobin (Hb) level below 110 g/l, 
and it is most commonly caused by iron deficiency [2, 
3]. Gestational anemia is associated with several preg-
nancy and delivery complications and adverse neonatal 
outcomes, such as fetal growth restriction and prema-
turity [4–7]. The effect of postpartum anemia on dura-
tion and quality (exclusive / partial) of breastfeeding has 
been linked with an early cessation of breastfeeding, and 
women with anemia at delivery have been reported to 
initiate breastfeeding less likely than non-anemic women 
[8]. However, data regarding the relationship between 
gestational anemia and breastfeeding is scarce. In some 
studies, gestational anemia has been associated with an 
increased risk of maternal depression [9], which is known 
to affect breastfeeding [10]. 

The benefits of breastfeeding for the mother and infant 
are widely acknowledged. Breastfeeding decreases the 
short- and long-term morbidity and mortality of both 
the mother and infant [11]. The World Health Organiza-
tion recommends exclusive breastfeeding for all infants 
until 6 months of age [12], yet few women achieve this 
goal [13, 14]. The recommendations regarding exclusive 
breastfeeding vary from country to country. In Finland, 
almost 100% of pregnant women receive regular primary 
maternal care and are introduced to Finnish breastfeed-
ing guidelines, which recommend exclusive breastfeeding 
until 4 months of age and the continuation of breast-
feeding with the introduction of complementary foods 
thereafter.

Breast milk has a low concentration of iron, and the 
iron stores of newborns are mainly formed in utero [15]. 
Maternal iron deficiency can have a significant impact 
on fetal development, as iron is essential for myelination, 
neurotransmitter function, neuronal energy metabolism, 
and dendritogenesis during the development of the fetal 
central nervous system [16]. Gestational iron deficiency 
anemia has also been linked to iron deficiency anemia in 
infancy [17]. Iron deficiency anemia as well as iron deple-
tion in infancy can cause poor cognitive and behavioral 
performance later in life [18]. 

The identification of the factors that negatively affect 
breastfeeding is of great importance. In this study, we 
hypothesized that pregnant women with anemia are 
more likely to breastfeed their infants for a shorter period 
than women with no gestational anemia. Specifically, 
we aimed to evaluate the effect of gestational antenatal 

anemia on the duration and quality (exclusive / partial) of 
breastfeeding.

Methods
In this study, the data from the FinnBrain Birth Cohort 
were used. Women who attended maternal antenatal 
clinics in the South-Western Hospital District of Finland 
and Åland Islands between December 2011 and April 
2015 were prospectively recruited for this cohort [19]. 
To participate, women were required to have a verified 
pregnancy and sufficient knowledge of either Finnish or 
Swedish, which are the official languages of Finland. Of 
the 3808 women in this cohort, 1238 women who had 
received their primary maternity care in Turku and had 
accessible laboratory test results were included in this 
study. According to the Finnish guidelines, Hb should 
be checked in every trimester with a point-of-care finger 
stick test, and if needed or a pregnant woman has symp-
toms of anemia, a venous blood sample is drawn to deter-
mine the Hb level and reported to laboratory records.

The study group consisted of pregnant women with an 
Hb < 110  g/l at > 30 gestational weeks, and women with 
an Hb level ≥ 110 g/l at > 30 weeks served as the control 
group. The duration of breastfeeding was recorded as a 
categorical variable in line with the Finnish breastfeed-
ing guidelines: (1) exclusive breastfeeding for at least 4 
months or (2) no exclusive breastfeeding for at least 4 
months. Breastfeeding was also analyzed as a continuous 
variable between the groups by exploring the duration of 
exclusive breastfeeding (months) and the duration of par-
tial breastfeeding (months).

Maternal self-report was used to collect the data on 
maternal education, hypertension, diabetes, alcohol con-
sumption (0 = not at all, 1 = yes), and smoking. The data 
on maternal body mass index, parity, induction of labor, 
gestational age at delivery, mode of delivery, duration of 
labor, significant hemorrhage during labor (> 1000  ml 
in cesarean delivery and > 500  ml in vaginal delivery), 
maternal red blood cell transfusions, birth weight and 
gender of the newborn, umbilical cord acid–base val-
ues, and care in the neonatal intensive unit were col-
lected from the Medical Birth Register maintained by 
the National Institute for Health and Welfare (www.thl.
fi). Depressive symptoms were assessed using an inter-
nationally validated, self-report questionnaire, the Edin-
burgh Postnatal Depression Scale (EPDS) [20, 21]. In 
Finland, the EPDS is routinely used to screen for mater-
nal antenatal and postpartum depression [20]. It com-
prises 10 questions, which are scored on a 4-point Likert 
scale from 0 to 3, and the total score varies between 0 and 
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30. An EPDS ≥ 12 indicates major clinical depression [20]. 
In this study, the EPDS results from the third trimester as 
well as three months after delivery were used.

An attrition analysis was performed to compare the 
group of participants who were from Turku and had an 
Hb measurement in the 3rd trimester (n = 1238) with 
the group who were from Turku but did not have an 
Hb measurement in the 3rd trimester (n = 1926). Moth-
ers who had Hb measured (n = 1238) were the same age 
(mean: 30.0 vs. 29.9, p =.543), had the same proportion 
of highly educated mothers (37.7% vs. 38.3% p =.869) and 
had the same proportion of primiparous mothers (58.9% 
vs. 64.5%, p =.051) as the ones with no Hb measurement 
(n = 1926). Mothers with Hb measurement had slightly 
lower EPDS sum at 34 gestational week (mean: 4.66 vs. 
5.49, p =.006) compared to the ones with no Hb measure-
ment. However, no difference was detected in the EPDS 
sum three months postpartum (mean: 4.19 vs. 4.43, 
p =.556). Mothers with Hb measurement breastfed their 
neonates exclusively (mean: 3.4 vs. 3.4 months, p =.099) 
and partially (mean: 8.8 vs. 8.4 months, p =.073) as long 
as the mother with no Hb measurement in this cohort.

Statistical analysis
SPSS software (IBM® SPSS Statistics 25.0) was used to 
conduct the statistical analyses. To detect possible dif-
ferences in the maternal and neonatal characteristics 
between the groups, the chi-squared and Fisher’s exact 
tests were used. The distribution of the data was evalu-
ated using a visual assessment and the Kolmogorov–
Smirnov and Shapiro–Wilks tests. The independent 
sample t-test was employed if the data were normally 
distributed. Otherwise, the Mann–Whitney U test was 
applied.

The dependent variable, breastfeeding, was used both 
as a continuous and categorical variable. Duration of 
breastfeeding was self-reported as months by the women. 
A stepwise general linear model was used to assess the 
relationship between maternal antenatal anemia and the 
duration of exclusive and partial breastfeeding (months). 
The covariates included in Step 1 were mode of delivery, 
parity, level of education, which are all known to affect 
the duration of breastfeeding [22–24]. Stepwise models 
that explore the effects of antenatal and postnatal EPDS 
scores on the duration of breastfeeding were investigated. 
In Step 2, the EPDS at the third trimester was added to 
the model, and in Step 3, the postnatal EPDS was inserted 
into the model. Both the antenatal and postnatal EPDS 
were used as categorical variables, and an EPDS ≥ 12 was 
used as the cut-off value for clinical depression. For the 
categorical dependent variable, a similar stepwise analy-
sis was performed using logistic regression. A two-tailed 
p-value < 0.05 was considered statistically significant.

List of performed regression models:

Step 1: breastfeeding ~ intercept + anemia + mode of 
delivery + parity + level of education.

Step 2: breastfeeding ~ intercept + anemia + mode of 
delivery + parity + level of education + prenatal EPDS.

Step 3: breastfeeding ~ intercept + anemia + mode 
of delivery + parity + level of education + prenatal 
EPDS + postnatal EPDS.

where breastfeeding was continuous or categorical.

Results
The maternal and neonatal characteristics of the groups 
are described in Table 1. From the total of 1238 women 
in the FinnBrain cohort who received primary maternal 
care in Turku and whose Hb values were available, 150 
(12%) women had an Hb below 110  g/l at > 30 weeks, 
while 1088 women with an Hb level ≥ 110  g/l served as 
the control group. The Hb levels were significantly lower 
in the group with anemia across all trimesters. Smoking, 
a lower level of education, multiparity, and prior cesar-
ean delivery were more prevalent in the group with ges-
tational anemia than in the control group. Three out of 
150 women (2.8%) in the study group and two out of 1088 
women (0.2%) in the control group had pregestational 
diabetes (p =.011). The duration of delivery was shorter, 
and the newborn birth weight and number of maternal 
red blood cell transfusions administered after delivery 
were greater in the group with anemia. The frequency 
of postpartum EPDS scores ≥ 12 was greater in the study 
group than the control group (7.5% vs. 4.6%, respec-
tively; p =.268), but the difference was not statistically 
significant.

The duration of exclusive breastfeeding was simi-
lar among gestational anemic and non-anemic women 
(Table 2). Both groups breastfed their infants exclusively 
for a median of 4 months, with a range of 0–6 months 
in the study group vs. 0–10 months in the control group 
(p =.461). In the unadjusted analysis, fewer women with 
gestational anemia reached the recommended goal of 
exclusive breastfeeding for at least 4 months compared to 
those in the control group, but the difference disappeared 
when adjusted for the mode of delivery, parity, and level 
of education (59.5% vs. 65.6%, respectively, p =.185).

When using exclusive breastfeeding as a categorical 
variable with the Finnish guideline cut-offs, the women 
with gestational anemia reached the recommended 
goal of 4 months of exclusive breastfeeding as often as 
those without anemia. However, the duration of exclu-
sive breastfeeding was shorter among those women who 
suffered from depressive symptoms (EPDS > 12) three 
months postpartum, and they reached the goal of exclu-
sive breastfeeding for at least 4 months less frequently 
(Table 3).

The duration of partial breastfeeding was shorter in 
the women with gestational anemia. However, when the 
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Hb < 110 g/l
> H30
(n = 150)

Hb ≥ 110 g/l
> H30
(n = 1088)

p-value

Maternal factors
Age at delivery (years) 29 (18–45) 30 (17–44) 0.089
Primiparous 36.7% (54/147) 64.9% (692/1067) < 0.001*
Body mass index 23 (16–45) 23 (17–46) 0.67
Prior cesarean delivery 10.9% (16/147) 5.5% (59/1067) 0.011*
Hypertension 2.8% (3/109) 2.0% (18 /891) 0.492
Type 1 or 2 diabetes 2.8% (3/109) 0.2% (2/891) 0.011*
Smoking 0.001*
  I trimester 12.1% (18/149) 10.2% (110/1081)
  III trimester 11.4% (17/149) 5.6% (60/1081)
Alcohol consumption
  I trimester 20.6% (22/107) 24.1% (210/873) 0.422
  III trimester 12.4% (11/89) 10.8% (84/777) 0.658
Level of education 0.044*
  Secondary school 43.1% (47/109) 32.7% (292/893)
  High school or vocational education 28.4% (31/109) 27.8% (248/893)
  University/polytechnic degree or higher 28.4% (31/109) 39.5% (353/893)
Pregnancy
Hb at > 30 weeks 106 (87–109) 123 (110–149) < 0.001*
Gestational diabetes 15.0% (22/147) 13.4% (143/1067) 0.608
EPDS I trimester 5.0 (0–26) 5.0 (0–27) 0.108
EPDS II trimester 4.0 (0–20) 4.0 (0–25) 0.515
EPDS III trimester 4.0 (0–17) 4.0 (0–19) 0.265
EPDS ≥ 12 III trimester 13.5% (12/89) 5.1% (40/781) 0.002*
Delivery and postpartum period
Induction of labor 24.5% (36/147) 24.3% (259/1066) 0.959
Mode of delivery
  Vaginal delivery 81.6% (120/147) 81.5% (870/1067) 0.978
  Cesarean section 18.4% (27/147) 18.5% (197/1067)
    Elective 12 (44.4%) 70 (35.5%) 0.611
    Emergency 14 (51.9%) 114(57.9%)
    Crash emergency 1 (3.7%) 13 (6.6%)
Duration of delivery (minutes) 369 (59–1814) 472 (39–2204) 0.002*
Significant hemorrhage at delivery 12.9% (19/147) 11.8% (126/1066) 0.696
Red blood cell transfusion 6.8% (10/147) 2.7% (29/1066) 0.020*
EPDS 3 months postpartum 4.0 (0–17) 3.0 (0–21) 0.115
EPDS 6 months postpartum 3.0 (0–24) 3.0 (0–22) 0.584
EPDS ≥ 12 3 months postpartum 7.5% (6/80) 4.6% (31/676) 0.268
Neonatal outcome
Male 50.7% (75/148) 51.2% (553/1081) 0.913
Birthweight (g) 3650 (1560–4950) 3554 (820–5200) 0.041*
GA at delivery (gwks) 40 (34.8–42.1) 40 (29.3–42.4) 0.230
Apgar 5 min 9 (5–10) 9 (3–10) 0.635
Apgar 5 min < 7 1.4% (2/147) 1.5% (16/1066) 1.000
Umbilical artery pH 7.28 (7.05–7.45) 7.27 (6.80–7.54) 0.256
Umbilical vein pH 7.37 (7.13–7.52) 7.35 (6.94–7.52) 0.296
Neonatal intensive care 18.4% (27/147) 13.7% (146/1067) 0.132
Breastfeeding
Exclusive breastfeeding duration (months) 4.0 (0–6) 4.0 (0–10) 0.461
Partial breastfeeding duration (months) 7.0 (0–22) 8.0 (0–25) 0.080
Breastfeeding duration (categorical) 0.277

Table 1  Maternal characteristics and outcomes in pregnancies with gestational anemia in the third trimester (Hb < 110 g/l) and the 
control group (Hb ≥ 110 g/l). The values are given as median (range) or n (%)
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analysis was adjusted for the EPDS scores three months 
postpartum, this difference disappeared (Table 4).

Discussion
The aim of the present study was to determine whether 
gestational anemia had an effect on the duration of 
breastfeeding when taking into account several known 
modifying factors. In this study, maternal anemia during 
the last trimester did not shorten the duration of breast-
feeding after adjusting for known confounding factors.

In our cohort, 12% of the women had anemia in the 
third trimester despite maternal Hb screening by mater-
nal primary caregivers and iron supplementation. Previ-
ously approximately 20% of pregnant women in Finland 
have been estimated to have anemia [25]. 

Gestational anemia in the third trimester did not asso-
ciate with the duration of exclusive and partial breast-
feeding. The median duration of exclusive breastfeeding 

among both the women with anemia and those in the 
control group was 4.0 months. About 60% of the mothers 
with anemia fed their infants with breast milk exclusively 
up to the recommended age of 4 months. The median 
duration of partial breastfeeding with complementary 
food was 7 months. In comparison, these figures were 
66% and 7 months for the mothers in the control group, 
respectively, with no statistical difference between the 
studied groups. This finding is comforting, as gestational 
anemia remains the most common pregnancy compli-
cation worldwide. Only a few studies have explored the 
connection between maternal anemia and the duration 
of breastfeeding, and their focus has been on postpartum 
anemia [26, 27]. In a Canadian questionnaire study of 85 
mothers in 1998–1999, severe postpartum anemia with 
an Hb < 95 g/l was associated with the earlier cessation of 
breastfeeding [26]. The biological mechanisms explain-
ing the association between anemia and breastfeeding 

Table 2  Stepwise associations between gestational anemia (Hb < 110 g/l) and exclusive breastfeeding: results of the linear regression 
models controlled for mode of delivery, parity and level of education

Variable B 95% CI p-value
Step 1 Hb III trimestera −0.38 −0.85; 0.10 0.119
Step 2 Hb III trimestera −0.50 −1.00; -0.01 0.049

EPDS III trimesterb 0.14 −0.52; 0.80 0.679
Step 3 Hb III trimestera −0.42 −0.94; 0.09 0.107

EPDS III trimesterb 0.24 −0.48; 0.96 0.509
EPDS 3 months postpartumb −1.04 −1.78; −0.29 0.006

Note: a The reference level is Hb ≥ 110  g/l > H30 gwks. b The reference level is EPDS < 12. Hemoglobin (Hb), Edinburgh pregnancy depressive symptoms (EPDS), 
confidence interval (CI), estimated difference in partial breastfeeding between the groups (B). Exclusive breastfeeding was assessed as a continuous variable. All 
models were adjusted for mode of delivery, parity, and level of education. In Steps 2 and 3, the binary EPDS score at the third trimester and three months postpartum, 
respectively, were added. Gestational anemia (Hb < 110 g/l) did not impact the duration of exclusive breastfeeding. Statistically significant results are bolded

Table 3  Stepwise associations between gestational anemia (Hb < 110 g/l) and exclusive breastfeeding: results of the logistic 
regression models controlled for mode of delivery, parity and level of education

Variable OR 95% CI p-value
Step 1 Hb III trimestera 1.41 0.89; 2.36 0.185
Step 2 Hb III trimestera 1.52 0.89; 2.60 0.122

EPDS III trimesterb 0.70 0.33; 1.48 0.352
Step 3 Hb III trimestera 1.56 0.88; 2.79 0.131

EPDS III trimesterb 0.64 0.28; 1.48 0.296
EPDS 3 months postpartumb 2.67 1.16–6.15 0.021

Note: a The reference level is Hb ≥ 110  g/l > H30 gwks. b The reference level is EPDS < 12. Hemoglobin (Hb), Edinburgh pregnancy depressive symptoms (EPDS), 
confidence interval (CI), odds ratio (OR). Exclusive breastfeeding was assessed as a binary variable. All models were adjusted for mode of delivery, parity, and level 
of education. In Steps 2 and 3, the binary EPDS score at the third trimester and three months postpartum, respectively, were added. The women with gestational 
anemia (Hb < 110  g/l) reached the recommended goal of 4 months of exclusive breastfeeding as often as those without anemia. Exclusive breastfeeding was 
assessed as a binary variable (the reference level is over 4 months). Statistically significant results are bolded

Hb < 110 g/l
> H30
(n = 150)

Hb ≥ 110 g/l
> H30
(n = 1088)

p-value

Exclusive breastfeeding ≥ 4 months 59.5% (47/79) 65.6% (451/687)
Exclusive breastfeeding < 4 months 40.5% (32/78) 34.4% (236/668)
Given during delivery or puerperium

* p <.05

Abbreviations: EPDS, Edinburgh pregnancy depressive symptoms; GA, gestational age; gwks, gestational weeks; Hb, hemoglobin

Table 1  (continued) 
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are not clear. The effect of anemia and maternal fatigue 
on breastfeeding has been discussed. Henly et al. has 
suggested that postpartum anemia (Hb < 100 g/l) is asso-
ciated with the insufficient development of milk, which 
would lead to the earlier cessation of breastfeeding [27]. 
In some studies, anemia at delivery and postpartum has 
been found to be associated with the later initiation of 
breastfeeding [8, 28]. 

In our cohort, gestational anemia in the third trimester 
was mild to moderate, and the Hb levels in the group with 
anemia varied between 87 and 109  g/l. The fetal period 
is extremely important in terms of the newborn’s iron 
stores, as they are mainly formed in utero [15]. Active 
iron transport from the mother to the fetus is thought to 
ensure adequate iron stores for the fetus and thus normal 
fetal neurodevelopment despite mild or moderate mater-
nal iron deficiency anemia [29]. Studies on cord blood 
serum ferritin concentrations have shown a relation-
ship between maternal and fetal iron stores [30]. During 
pregnancy, maternal iron supplementation is provided 
to women with low Hb levels detected during screening, 
and an effective measure to prevent neonatal anemia is 
delayed cord clamping, as this allows iron-rich blood to 
flow from the placenta to the newborn [17, 31, 32]. In 
high-income countries, the fetus appears to be protected 
from significant iron deficiency, and iron supplementa-
tion for pregnant women is thus not believed to impact 
the iron status of infants significantly [33]. However, in 
low- and middle-income countries where high frequen-
cies of malnutrition are associated with severe mater-
nal iron deficiency anemia, iron supplementation seems 
to improve the iron status of infants [34]. Breast milk is 
low in iron, but its absorption is high, especially when 
infants are breastfed exclusively during the first months 
after birth [12]. A long duration of breastfeeding should 
always be the goal, as the positive effects include not only 
the impact on the neurodevelopment of the newborn but 
also the infant’s immune system development, micro-
biota, metabolic outcomes, and mother–child bonding 
[35]. 

In our study, the association between the duration 
of exclusive breastfeeding and gestational anemia was 
altered when the maternal depressive symptom score 
(EPDS) was added to the model as a covariate. This sug-
gests that postpartum depressive symptoms influence 
breastfeeding together with gestational anemia. The 
global prevalence of prenatal and postpartum depres-
sion is estimated to be around 15% and 17%, respectively 
[36, 37]. It is of note that in our earlier study, which was 
conducted with the same cohort, gestational anemia 
during pregnancy was not associated with an increased 
risk of maternal depression either prenatally or postpar-
tum [38]. Although we did not primarily query this in 
the current study, postpartum depressive symptoms are 
potentially relevant targets for supportive measures on 
breastfeeding.

The strengths of our study include a large study cohort 
representative of the general population, a prospective 
study setting, and intensive data collection of both back-
ground and clinical data, including data on maternal 
depressive symptoms, which were collected repeatedly 
during the pregnancy and postpartum period via a vali-
dated questionnaire [39]. Only very few studies regard-
ing antenatal anemia and breastfeeding in a high-income 
country with structured antenatal care exist and there-
fore our large cohort study contributes significantly to 
the existing research. Furthermore, clinical data on preg-
nancies and deliveries in Finland are collected prospec-
tively for the national register with a high validity [40]. 

Notwithstanding, some limitations in our study are 
acknowledged. From an epidemiological point of view 
the size of the study cohort is rather small. However, 
data on the effect of gestational anemia on breastfeed-
ing is scarce and reports exploring postnatal anemia have 
included 424–3534 women [8, 26–28]. The attrition was 
large but as our attrition analysis showed it did not affect 
the results. While the fetal period is the most significant 
regarding the formation of neonatal iron storages, we 
focused on gestational anemia. Unfortunately, the data 
did not include postpartum Hb values, as postpartum Hb 

Table 4  Stepwise associations between gestational anemia (Hb < 110 g/l) and partial breastfeeding: results of the linear regression 
model controlled for mode of delivery, parity and level of education

Variable B 95% CI p-value
Step 1 Hb III trimestera −1.30 −2.49; −0.10 0.034
Step 2 Hb III trimestera −1.10 −2.35; 0.14 0.082

EPDS III trimesterb 0.59 −1.05; 2.27 0.481
Step 3 Hb III trimestera −1.05 −2.36; 0.25 0.114

EPDS III trimesterb 0.47 −1.35; 2.30 0.610
EPDS 3 months postpartumb −0.42 −2.31; 1.47 0.663

Note: a The reference level is Hb ≥ 110  g/l > H30 gwks. b The reference level is EPDS < 12. Hemoglobin (Hb), Edinburgh pregnancy depressive symptoms (EPDS), 
confidence interval (CI), estimated difference in partial breastfeeding between the groups (B). Partial breastfeeding was assessed as a continuous variable. All 
models were adjusted for mode of delivery, parity, and level of education. In Steps 2 and 3, the binary EPDS score at the third trimester and three months postpartum, 
respectively, were added. The women with gestational anemia (Hb < 110  g/l) had a shorter duration of partial breastfeeding. Statistically significant results are 
bolded
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is only screened in the Finnish follow-up program if the 
maternal condition requires it. However, the Hb values 
were collected in all three trimesters, which increased 
the reliability of gestational anemia, and we found no dif-
ference between the groups in terms of significant blood 
loss during delivery. Furthermore, despite the women 
with gestational anemia received red blood cell transfu-
sions postpartum more frequently than the non-anemic 
controls, they breastfed their infants as long as their 
peers in the control group.

Conclusions
In this prospectively collected cohort, gestational anemia 
in the third trimester of pregnancy did not associate with 
the duration or quality (exclusive / partial) of breastfeed-
ing after controlling for confounding factors. The women 
with and without gestational anemia breastfed their 
infants equally long exclusively and partially, the mean 
durations being 4.0 months in both groups for exclusive 
breastfeeding and 7.0 and 8.0 months for partial breast-
feeding, respectively.
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