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ABSTRACT Objective: This study aimed to evaluate the relationship between postpartum depression (PPD) and vitamin D levels in maternal blood and breast milk. Material and Methods: The study included women who presented to a polyclinic between December 2017 and
August 2018, 4-6 weeks after having given live birth, who were aged between 18 and 40 years and married, gave birth after a planned single
pregnancy, were feeding their baby with only breast milk and stated that they were taking vitamin D supplementation at the dose recommended by the Ministry of Health. The depression status of the women who agreed to participate in the study by signing the volunteer informed
consent form was evaluated using the Edinburgh Postpartum Depression Scale (EPDS). Two groups were formed as Group 1: EPDS score
<13 (n=44) (without PPD) and Group 2: EPDS score ≥13 (n=31) (with PPD). The vitamin D levels in breast milk and maternal blood in both
groups were compared. Results: 75 female patients included in the study had a mean age of 29.80±4.54 years. The mean vitamin D levels in
breast milk and maternal blood were found to be 13.26±5.39 ng/mL and 17.14±6.79 ng/mL, respectively. In terms of depression status, no
statistically significant difference was found between the groups regarding the serum vitamin D levels and the mean level of vitamin D in breast
milk (p=0.463, p=0.847). Conclusion: No significant correlation was determined between the vitamin D levels in maternal blood and breast
milk and PPD, while vitamin D was found to be low both in maternal blood and breast milk.
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emotional development in babies in later periods.2
The relationship of vitamin D deficiency with metabolic syndrome, abnormal glucose metabolism, obesity, hypertension and cardiovascular diseases has
been reported.3,4 Additionally, vitamin D deficiency
has been shown to be related to depression in
adults.5,6

Postpartum depression (PPD) is a prevalent
mood disorder which may affect the infant and the
mother negatively during the puerperium.1 Similar to
major depression disorders, PPD often causes sadness, feeling of worthlessness and anxiety, feeling of
parental guilt, sleep and appetite disturbance, fatigue,
nervousness and inadequacy in baby care. Women in
severe conditions of this disorder may consider committing suicide or harming the baby. Moreover, PPD
may have a negative impact on development of the
bond between the mother and the baby. It may also
lead to negative consequences on mental, motor and

In addition to its role in calcium homeostasis and
the bone metabolism, vitamin D is a steroid hormone
whose effects on reproduction and fertility, immune
function and mental health have been proven.7 Vitamin D is a cholesterol derivative neuro-steroid hor-
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aimed to investigate the relationship between postpartum depression and vitamin D levels both in maternal blood and breast milk.

mone that may have an important role in development of depression. Receptors for vitamin D are present on neuronal and glial cells in regions of the brain
which have been implicated in the pathophysiology
of depression.8 The role vitamin D plays in neuroimmunomodulation and neuroplasticity, expression of
vitamin D receptors in glia and neurons in the central
nervous system and its protective effect from psychiatric disorders by causing changes in proliferation in
nerve cells through such mechanisms as calcium regulation in neurons and nitric oxide synthase inhibition are well established.9-11

MATERIAL AND METHODS
Approval for the study was obtained from the Clinical Research Ethics Committee of Sakarya University (Project ID number: 16214662/050.01.04/77).
The patients (n=201) were chosen among women
who presented to a gynecology and obstetrics clinic
between December 2017 and August 2018 after having given live birth and fed their children only with
breast milk by excluding risk factors for PPD stemming from psychological (depression history, pre-delivery depression and anxiety, stressful life
experiences, poor marriage relationship and lack of
social support), social (low socio-economic status,
marital status and unplanned/undesired pregnancy)
and biological (obesity, tobacco and alcohol use, multiple pregnancy, adolescent pregnancy, etc.) reasons.17 We used a questionnaire form about risk
factors which are reported in the literature. Married
women at the ages of 18-40, who gave birth following a planned/desired single pregnancy, whose body
mass index (BMI) values were 20-30 kg/m2 with parity ≤3, who had a minimum of 8 years of education,
whose income levels were medium and above, who
were non-smoking and Turkish-speaking women and
who stated that they had vitamin D supplementation
on the level recommended by the Ministry of Health
were included in the study. Patients who had psychiatric disorders before and during pregnancy, those
who had chronic diseases such as hypertension and
diabetes, those who had collagen vascular disease
(autoimmune disease) history, nephropathy, epilepsy
or other seizure disorders, active or chronic liver disease, heart disease, those who had tobacco, illegal
drugs and alcohol use and those whose pregnancies
were terminated due to major fetal anomaly or death
were excluded from the study. Out of 88 women who
were informed about the study, 13 women refused to
participate. Demographic information of the patients
who agreed to participate in the study and signed the
voluntary informed consent form (n=75) was
recorded. Postpartum depression diagnosis is a situation which requires a clinical interview. Moreover,

Though the prevalence of vitamin D deficiency is
high in all age groups, it is frequently observed especially in women in their reproductive period during and
after pregnancy as a result of the need of the developing fetus. It has been shown that vitamin D deficiency
during pregnancy and delivery in different populations
living in different latitudes is seen in people with light
complexion by 5-20% and by 30-70% in people with
dark complexion or shrouded populations.12
Besides, there is evidence regarding the relationship between postpartum depression and abnormal
concentrations of poly unsaturated fatty acids, homocysteine and vitamin D.13 In a recently published review, it was reported that there may be a relationship
between vitamin D deficiency and depression risk in
pregnancy and the postpartum period, but that due to
the low methodological quality of available studies in
the literature, the results are still debated.14
The best indicator of the serum level of vitamin
D is the 25-hydroxy vitamin D3 [25(OH)D3] concentration, since it shows vitamin D both received
through diet and synthesized in the skin.15 There is
no agreement on the required normal interval of vitamin D in pregnant women. However, the Endocrine
Society identified lack of vitamin D as <20 ng/ml
(<50 nmol/l), its deficiency as 21-29 ng/ml and its adequacy as 30-100 ng/ml. Though these intervals show
some variations in the literature, the minimum target
for vitamin D is 30 ng/ml.16
The number of studies investigating the relationship between vitamin D deficiency and postpartum depression is limited, and their results are
debatable. Differently from the literature, this study
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ously. The samples in the primary tubes were kept for
a maximum 24 hours at room temperature (18-22 °C).
Following clotting, all samples were subjected to a
cooling centrifuge process for 5 minutes at 4000 rpm.
Later, the separated serums were stored in capped Eppendorf tubes (Isolab centrifuge tubes 2.0 ml, flat capwithout skirt) and preserved until the day of the study.

some standardized self-report screening tools have
been developed for evaluation of mental status. The
Edinburgh Postpartum Depression Scale (EPDS) is a
scale that is widely used in the literature which aims
to measure depression symptoms and provides information about the degree of psychological stress.18 We
also preferred to use this scale in our research and
formed groups by evaluating the women’s depression
status. The groups were formed as Group 1: EPDS
score <13 without PPD according to the scale results
(n=44), Group 2: EPDS score ≥13 with PPD according to the scale results (n=31) (Figure 1). Additionally, the women diagnosed with PPD according to the
scale scores were referred to the psychiatry clinic for
psychiatric evaluation.

Sample ColleCtion and Storage

In the study, IDS-iSYS Multi-Discipline Automated System with serial number B0509 (Made in
France) was used. The working method of the device
was automated chemiluminescence immunoassay
(CLIA). As the study kit, DS-iSYS 25-Hydroxyvitamin Ds was employed. The reportable interval of the
test is 7 -125 ng/mL (18 -133 nmol/L). Any value
read below 7 ng/mL (18 nmol/L) was reported as “<7
ng/mL (18 nmol/L)”.

5-6 ml of breast milk was taken from the participating
mothers into Eppendorf tubes, and venous blood samples were taken into biochemical tubes simultane-

On the day of the study, blood serums and breast
milk samples were taken out from -80 °C to room
temperature and allowed to thaw. After thawing, ini-

FIGURE 1: This diagram shows patients were chosen among women who presented to gynecology and obstetrics clinic.
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tially, the 1.25-dihydroxyvitamin D [1.25(OH)2D]
values in the blood serums were measured. After that,
as indicated in the kit insert, “particulate” breast milk
serums were subjected to a re-centrifuge process (5
minutes at 4000 rpm), and when the serums became
transparent, the 1.25(OH)2D vitamin values in the
breast milk serums were measured.

TABLE 1: Demographic characteristics
of the participants.
Grup 1 (n=44)

Grup 2( n=31)

p

30.13±4.76

29.32±4.21

0.447

Gravida*

2(1-6)

2(1-4)

0.222

Parity*

2(1-3)

1(1-3)

0.176

Abortion*

0(0-4)

0(0-2)

0.932

39(30-40)

39(4-41)

0.581

3277.72±862.05

3372.25±467.49

0.581

Vaginal delivery

17

13

0.778

Caesarean delivery

27

18

Age

Delivery week*

edinburgH poStpartum depreSSion SCale

Baby birth weight

The Edinburgh Postpartum Depression Scale (EPDS)
that was developed by Cox and Holden (1987) is a
self-report scale used for identifying the presence
and/or risk of postpartum depression. The 4-point
scale consists of 10 items.18 EPDS was adapted to
Turkish by Engindeniz et al., and if EPDS score is
<13, it is described as “no depression, while an EPDS
score of ≥13 indicates “depression”.19

Delivery type

*Mann-Whitney U testi.

TABLE 2: Evaluation of the difference
in 25(OH)D3 in terms of groups.
Mean (ng/ml) Std. Deviation

StatiStiCS

t

p

Serum vitamin D

The data were analyzed by using the SPSS Statistics
23 software. In data analysis, frequency distribution
(number, percentage) for the categorical variables are
presented, while the numerical variables are presented by descriptive statistics (mean, standard deviation). The difference between the categorical
variables of the two groups was tested through “the
significance test for the difference between two mean
scores” (independent-samples t-test), and the relationship between two categorical variables was analyzed by chi-squared test.

Group 1

16.87

6.37

Group 2

17.54

7.42

Group 1

13.10

5.41

Group 2

13.48

5.44

-0.676 0.463

Breast milk vitamin D
-0.766 0.847

Independent sample t test.

vitamin D levels (Table 2). Accordingly, the mean vitamin D in maternal blood and breast milk of the patients without depression did not show any significant
difference in comparison to the patients who had depression.

RESULTS
The mean age of the women included in the study
was 29.80±4.54. Of the women, 40% had normal
vaginal delivery, while 60% had Cesarean section. Of
the infants, 34.7% were girls, and 65.3% were boys.
The demographic characteristics of the patients are
presented in Table 1. There was no statistically significant difference between the groups in terms of
their demographic characteristics. The mean breast
milk and maternal blood vitamin D levels of the patients were found to be 13.26±5.39 ng/mL and
17.14±6.79 ng/mL, respectively.

DISCUSSION
Vitamin D deficiency is a widespread health problem
in Turkey. In the study, when the cut-off value was
taken as ≤20 ng/ml, the prevalence of vitamin D deficiency was found to be 74.9%.20 In a study conducted on 258 healthy pregnant women with ≥37
gestational weeks, the mean vitamin D level was determined to be 11.5±5.4 ng/ml.21 In our study, the
mean blood vitamin D level of the women in their
postpartum period was found as 17.14±6.79 ng/ml
(Table 1).

In terms of depression status, no statistically significant difference was determined in the groups between the serum vitamin D levels and breast milk

Results regarding the relationship between PPD
and vitamin D are controversial in the literature. In
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with only breast milk will be more prone to vitamin
D deficiency. The Endocrine Society recommends
routine vitamin D supplementation during pregnancy
and the breastfeeding period as a result of increased
metabolic need in terms of the mother.16 Thus, it was
stated that, when the mother’s vitamin D intake is insufficient amounts, the transfer of vitamin D will be
enough to meet the infant’s needs.31 In Turkey as
well, as of 2011, the Turkish Ministry of Health recommended all pregnant women to get vitamin D supplementation at a dosage of 1200 IU/day starting with
their 12th week of pregnancy till the postpartum 6th
month.32 In our study, it was found that, although
pregnant women who stated that they were using vitamin D prophylaxis were included in the study, low
levels of vitamin D were identified in both breast
milk and maternal blood. This may be attributed to
the mothers’ insufficient adaptation to vitamin D prophylaxis or low levels of basal vitamin D starting
with gestation.

this study, no statistically significant difference was
observed between the group with and without depression symptoms in terms of their maternal serum
vitamin D and breast milk vitamin D concentrations.
In the study carried out by Robinson et al. which included 796 women, a significant relationship was
found between low levels of vitamin D in the 18th
week of pregnancy and PPD symptoms on the third
day after delivery.22 In a prospective study conducted by Gür et al., when women with serum vitamin D deficiency in the second trimester of their
pregnancy were followed in the 1st week, 6th week
and 6th month, they were found to have increased
depressive symptoms up to the postpartum 6
months.17 In another study which demonstrated the
relationship between postpartum depression and vitamin D, a relationship was determined between low
serum vitamin D levels in blood samples taken at
24th hour, 48th hour and in the 3rd month after delivery and depression symptoms.23 Nevertheless, similar
to our results, in the literature, there also exist some
studies which showed that there is no significant relationship between low vitamin D levels and postpartum depression.24,25

The low levels of vitamin D in breast milk and
maternal blood could also be the result of the laboratory conditions. Some studies on this matter in the
literature report that vitamin D is unstable in milk
due to light, heat and oxidation, while some other
studies which investigated the stability of milk in
glass and plastic bottles and polyethylene bags reported that vitamin D is stable in these conditions.33,34 In our study, all samples of breast milk
were placed in plastic Eppendorf tubes and kept
under the same conditions at -80 °C until the day of
the analysis. In addition to personal and cultural factors that affect depression during and after gestation,
some factors such as geographical location and seasons are known to have an impact on vitamin D levels in serum and breast milk.35 Not investigating
some other factors which constitute a risk such as exposure to Ultraviolet B, season, ethnic origin, diet
status and adaptation to vitamin D supplementation
that could affect vitamin D status was a limitation of
our study. Moreover, the number of patients included
in the study and not knowing the patients’ levels of
vitamin D during their pregnancy were other limitations of our study.

The relationship between levels of vitamin D in
breast milk and vitamin D in maternal blood was
shown in the literature.26 Breast milk vitamin D levels were found to be positively correlated with maternal serum concentrations.27 Healthy and
breastfeeding women have a relatively small amount
of 25-hydroxyvitamin D (25 (OH) D) in their breast
milk.28 Breast milk contains a little amount of vitamin D, and there is less transfer to babies whose
mothers have vitamin D deficiency.29 In our study,
the levels of vitamin D in breast milk were also determined to be low in proportion to the levels in maternal blood. No significant difference was observed
between the breast milk of the mothers with and without depression in terms of the vitamin D levels.
Though no study was found in the literature to compare the results regarding this matter, the level of vitamin D in breast milk was determined to be low as
expected.
The World Health Organization recommends
feeding babies with only breast milk during the six
months following delivery.30 Therefore, infants fed

In studies conducted on this subject, some diagnostic tools such as EPDS and the Beck Depression
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Inventory were used. In this study, as in other studies
in the literature, EPDS was employed. This scale,
which yields a numerical score for comparison of
symptoms, does not evaluate the duration or intensity
of depression and does not make a clinical diagnosis.
Another limitation of the study was not having made
a clinical evaluation.
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