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Annotation
To check whether folic acid supplementation during pregnancy is associated with the

onset of symptoms of maternal depression within three months after giving birth.
Methods. This study involved 86 women who were divided into three groups: did not take folic
acid supplements during pregnancy; took them only during one trimester of pregnancy; and took
them during two or three trimesters. Symptoms of depression were assessed three months after
delivery using the Edinburgh Postpartum Depression Scale (EPDS) at cut-off points ≥ 10 (mild
symptoms) and ≥ 13 (moderate to severe intensity). Results. The overall prevalence of mild
symptoms was 20.2% (95%CI 19.0–21.5), and moderate and severe — 11% (95%CI 10.0–12.0).
The prevalence of EPDS ≥ 10 was 26.8% (95%CI 24.0–29.5) among women who did not take
folic acid and 18.1% among both those who took it during one trimester of pregnancy (95% CI
16.1–20.1) and those who took it for two or three months. trimesters (95% CI 16.0–20.2). The
prevalence of EPDS ≥ 13 was 15.7% (95%CI 13.5–17.9) in those who did not take folic acid,
9.1% (95%CI 7.5–10.6) in those who took it during one trimester, and 9.4% (95%CI 7.8–11.0) in
those who I took it for two or three trimesters. In the adjusted analyses, there was no statistically
significant association between folic acid intake during pregnancy and the onset of symptoms of
depression three months after delivery. Conclusion. There was no association between folic acid
intake during pregnancy and postpartum depression for three months.
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Depressive disorders are classified by the World Health Organization (WHO) as the most
significant cause of global disability, especially among women [1, 2]. They are characterized by
sadness, loss of interest or pleasure, guilt or low self-esteem, sleep or appetite disruption, feeling
tired and poor concentration, which can be prolonged or recurrent, significantly impaired human
ability to cope with everyday life [1, 2]. Postpartum depression (PPD) is a common complication
of pregnancy, the severity of which depends on factors such as socio-economic context and
family support [4]. PPD has adverse consequences not only for the mother, but also for the
family because it can affect the child’s development (for example, it is associated with a higher
risk of low body weight at birth in the first year of life), create difficulties in establishing a
connection between mother and child and cause disturbances in the social, affective and
cognitive aspects of development [7, 8]. The etiology of PPD is considered to be related to
biological, genetic, hormonal, psychosocial and environmental factors [3]. Deficiencies in
dietary factors such as folate/folic acid, vitamin B12, polyunsaturated fatty acids, selenium, zinc,
calcium and iron are also associated with PPD [3, 11]. Folic acid is part of the complex of B
vitamins (vitamin B9). Meta-analysis of observational studies has shown that low folate levels
are associated with depression in the general population [14]. Folate is the major determinant of
1-carbon metabolism where S-adenoszyl methionine (SAM) is formed. SAM gives important
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methyl groups for neurological function. In addition, elevated plasma homocysteine is a
functional marker of folate deficiency, and elevated levels of homocysteine are found in patients
with depression [5, 6].
WHO recommends daily oral iron and folic acid supplementation as part of prenatal care to
reduce the risk of low birth weight, maternal anaemia and iron deficiency [7]. There are several
published studies that have assessed the relationship between folic acid supplementation or folate
levels during pregnancy and postpartum dementia [3, 9], only two of which were population-
based [2].

Purpose of this review was to assess the prevalence of symptoms of depression three
months after delivery and its relationship with the use of folic acid supplements among mothers
belonging to the birth cohort.

Materials and methods. Participants in this study were pregnant women who were
recruited in the second or third trimester during prenatal care visits. Prior to registration, written
informed consent was obtained from all participants of the study. Data on symptoms of
depression were collected using the Edinburgh Postnatal Depression Scale (EPDS) [4], which
was tested in our conditions [43]. EPDS is used to screen for depression in women during
pregnancy and the postpartum period, but not as a diagnostic tool. It contains 10 points, each of
which is rated from 0 to 3, so the total score is between 0 and 30. The higher the score, the
higher the level of symptoms of depression. Several cut-off points were used to determine
depression, including EPDS 10, EPDS 13 and EPDS 14 scores. In this study, we considered
EPDS 13 as a symptom of depression. Blood samples were collected and evaluated in the
laboratory of the maternity hospital, where these laboratory tests are conducted regularly with
strict adherence to quality control standards. Vitamin B12, folate and 25-hydroxyvitamin D were
tested with the Cobas e601 analyzer. The vitamin B12 content in the serum was quantified with
the Roche commercial kit (catalogue number 7,212,771,190), while the total folate content in
hemolyzed whole blood was measured with the Roche commercial kit (catalogue number
7,559,992,190). Finally, levels of 25-hydroxyvitamin D were determined using the commercial
Roche kit (catalogue number 9,038,078,190). Vitamin D status was classified as
deficiency/insufficiency (25-hydroxyvitamin D < 75 nmol/l) and sufficiency (25-hydroxyvitamin
D 75 nmol/l) using acceptable cut-off points [4].

Results of the study. Of 86 women included in the current analysis, 39 reported folic
acid use. Among them, 29 (33.7%) reported the use of folic acid during pregnancy. Among those
who used it, 70.9% (n = 61) used the exclusive folic acid supplement (without any other vitamins
or mineral salts) at some point during pregnancy. The figure shows the trimesters of folic acid
use by the women who participated in the study. Of the 66 women who reported folic acid use
during pregnancy, only 68 reported trimester use. Of these, 43.8% used folic acid only during the
first trimester. Among women who did not use folic acid, the prevalence of EPDS 10 was 26.8%
and 18.1% both among those who used it during one trimester of pregnancy and among those
who used it for two or three trimesters. The prevalence of EPDS 13 was 15.7% among women
who did not use folic acid, 9.1% among those who used it within one trimester and 9.4% among
those who used it within two or three trimesters. For mild depressive symptoms (EPDS 10) the
variables that remained to be corrected in the final model were education, support from the
child’s father, alcohol consumption during pregnancy, number of children and depressive
symptoms during pregnancy. Regarding moderate and severe symptoms (EPDS 13), variables
that remained in the final model were "living with a partner", "number of children" and
"depressive symptoms during pregnancy". The prevalence of mild depressive symptoms three
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months after delivery was 20.2% and moderate and severe depressive symptoms 11%. The use
of folic acid during pregnancy had a protective effect in the unprocessed analysis for both cut-off
points, but lost relevance in adjusted analyses. This study has some limitations. It was not
possible to estimate the dosage of the additives used, only the information on the use in
trimesters of pregnancy was analyzed, but without guarantee that the additive was used during
the entire period of the trimester under consideration. In addition, our analysis is based on self-
report, without remembering diet, consumption of folic acid-enriched products or levels of folate
in the serum. Similarly, it was not possible to evaluate the use of supplements in the pre-
conception period.

Conclusions. Finally, it should be noted that our study has shown that the existing
protective effect between the use of folic acid and PDA seems to disappear after taking into
account concomitant factors, and several forms of analysis have led to the same result. Given
that PDD is considered a problem with multifactorial etiology, with negative consequences for
women, families and children, it is important that future studies aim to measure the nutritional
status of folates using objective methods such as serum level measurement. There was no
association between folic acid intake during pregnancy and postpartum depression for three
months.
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