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Can Vitamin B6 Help to Prevent Postpartum Depression? A Randomized

Controlled Trial

Abstract

Background: A low level of vitamin B6 may theoretically cause symptoms of depression.
Aims: To investigate the effect of vitamin B6 on the prevention of postpartum depression (PPD)
among mothers at risk for PPD. Methods: This single-blind, placebo-controlled clinical trial was
conducted on 81 pregnant women who were at risk of PPD from February to July 2016 at six
selected health centers in Isfahan, Iran. A simple random sampling method was adopted. Forty cases
and 41 controls received 80 mg vitamin B6 and placebo, respectively from the 28" week until the
end of pregnancy. The risk of PPD was assessed as the main inclusion criteria using a structured
clinical interview using hospital anxiety-depressive scale (HADS), social support appraisals
scale (SS-A), and Holmes and Rahe life change and stress evaluation questionnaire (HRLCSEQ).
The Edinburgh postpartum depression scale (EPDS) was used to assess the rate of depression prior
to and 1.5 months after the intervention (end of pregnancy). Data were analyzed using SPSS 20
and statistical tests (Chi-square, independent t-test, Mann-Whitney’s, and Exact Fisher Test).
Results: Forty-three subjects were assigned to each group and the final analysis comprised 81
subjects (40 in the case and 41 in the control groups), the mean age of the case and control groups
being 5.8 + 29.6 and 4.6 + 28.2, respectively. The mean depression score was 10.4 + 1.4 in the case
and 9.3 + 4.2 in control groups (P = 0.34) before and 4.2 + 2.7 in the case and 10.4 + 3.4 in control
groups (P < 0.001) after intervention. Conclusions: Vitamin B6 has a positive effect on reducing
postpartum depression scores among mothers at risk for PPD. These may be clinically useful for
preventing PPD in high-risk women.
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Introduction

Despite some debate regarding the
definition of postpartum depression (PPD),
the revised version of the Diagnostic and
Statistical Manual of Mental Disorders V
defined PPD as a major depressive episode
that occurs within 4 weeks after delivery.!!!
However, the incidence of mood disorder
dramatically increases after delivery; the
first 90 days postpartum being associated
with the highest risk of PPD that persists
for 2 years after delivery.’) The prevalence
rate of PPD is reported as about 13%.5!

The main symptoms of PPD are mood
changes, sleep and appetite disorders,
fatigue, concentration reduction, feelings
of guilt, and an overall reduction in daily
activities.! The afflicted mother cannot
play its maternal and marital roles leading
to family problems, as well as distorted
child growth and development, and if this
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disorder is not treated it may result in
suicide or infanticide.?

The PPD must be differentiated from
baby blues that are characterized by over
crying, excitability, wakefulness, and the
emotional reactions of the mother.! Since
this condition of sadness and PPD is not
known by 80% of mothers, they do not
report it to physicians.”! The main risk
factors for PPD include former psychiatric
disorders, marital conflict, antenatal anxiety
and depression, lack of social support, as
well as recent stressful life events.!®

There is a hypothesis regarding the association
between serum vitamin B6 concentration
and depression symptoms.”) According to
one study, plasma pyridoxal 5'-phosphate
concentrations were significantly reduced in
the second and third trimesters of pregnancy
and returned to the first trimester levels
1 month after delivery.!'”

Shrimp reported using a high dose of vitamin
B6 in the first trimester demonstrated the
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Diagram 1: CONSORT 2010 Flow Diagram

absence of side effects.'!l In this study, the dose of vitamin
B6 used was similar to that used for the treatment of nausea
or vomiting during the first trimester that was prescribed
25 mg three times a day.'? Vitamin B6 is considered a
cofactor in the tryptophan/serotonin pathway and its active
metabolite form in plasma pyridoxal 5'-phosphate has an
inverse association with depression symptoms.!3!14

In several studies, a significant correlation was observed
between vitamin B6 intake and depression symptoms.['>-18]
The observed depletion in plasma concentration of pyridoxal
5'-phosphate in oral contraceptive users may reflect
decreased body reserves of vitamin B6.!'! In a systematic
review, the use of vitamin B6 was suggested as a
complementary treatment for depression.?”

To date, the role of vitamin B6 has only been confirmed in
the treatment of premenstrual dysphoric disorder.”!) Several
cross-sectional studies have been conducted considering the
correlation between depression and vitamin B6. The present
single-blind, placebo-controlled clinical trial was conducted
to examine the preventive role of vitamin B6 when prescribed
in the third trimester of pregnancy for cases at risk of PPD.

Methods

This  single-blind, placebo-controlled clinical trial
was approved by the Ethics Committee of Isfahan
University of Medical Sciences and received the

2

Analysed (n = 40)
 Excluded from analysis (n = 0)

approval code of the Iranian Registry of Clinical
Trials (IRCT2016091929873N1). The main eligibility was
being a pregnant woman in the third trimester of pregnancy
with reasonable physical health and a lack of major
depressive disorder. The inclusion criterion was having
at least one risk factor for PPD (history of psychiatric
disorders, marital relationship, antenatal anxiety and
depression, absence of depression and clinical anxiety in
present pregnancy, lack of social support, recent stressful
life events, as well as an unplanned pregnancy).?? This
inclusion was based on a structured interview using a
checklist of major PPD predictors, hospital anxiety and
depression Scale (HADS), social support appraisals
scale (SS-A), as well as Holmes and Rahe life change and
stress evaluation questionnaire (HRLCSEQ).

The exclusion criteria were developing major depression
or severe anxiety after being assigned to the study for
which medication or psychotherapy was needed. Moreover,
pregnant women who were unwilling to continue with the
study were excluded. To perform this study, an official
recommendation letter was obtained from the Research
Deputy of Isfahan University of Medical Sciences. Later,
the researchers referred to the midwifery wards of six
randomly selected health centers.

The participants were selected using a simple random
sampling technique according to the inclusion criteria
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and were informed about the purpose and method of the
study. The subjects were assured that the information
would remain confidential. The consent forms were
obtained and participants could withdraw at any stage of
the project.

The case group received two 40 mg pills of vitamin B6
daily from the 28" week to the end of pregnancy and then
one 40 mg pill of vitamin B6 for 1 month after delivery.
The control group received two placebo pills daily from the
28" week to the end of pregnancy and then one placebo
pill for 1 month after delivery. The placebo pill contains
starch with a similar shape to the vitamin B6 pill. Every
2 weeks, the researcher calls on the subjects to remind
them of taking pills. All participants who were reluctant to
continue or stop eating the pills were excluded from the
study.

According to the possible delivery date, they were
reminded of phone calls to continue taking vitamin B6 and
placebo one pill per day after childbirth. The follow-up
was set for 1.5 months after childbirth concurrently with
the first postpartum routine care session in the health
centers. Moreover, the PPD questionnaires were completed
by the participants. Out of 140 eligible pregnant women,
134  completed the baseline survey questionnaires
(i.e., HADS, SS-A, and HRLCSEQ) and had a structured
interview for the assessment of PPD risk factors (as
mentioned in inclusion criteria).

In addition, a complete psychiatric, medical, and
midwifery history, complete physical exams, as well as
routine blood tests, including a complete blood count,
thyroid-stimulating hormone, blood urea nitrogen,
creatinine, urinalysis, hemoglobin, and fasting blood
sugar tests were to be conducted. The Edinburgh
postnatal depression scale (EPDS) was used to assess
depression rates prior to and 1.5 months after the last
intervention (day of pregnancy) as the primary outcome
measure.

The HADS is a self-administered scale consisting of
14 items with anxiety and depression subscales. This
instrument is rated on a four-point Likert scale. To reduce
the risk of a false positive bias, the scale does not assess
the symptoms of anxiety and depression associated with
physical disorder, such as fatigue and insomnia. The HADS
has been shown to have adequate diagnostic accuracy.
In a recent meta-analysis including diagnostic accuracy
tests, it was reported that the HADS depression scale had
82% sensitivity and 74% specificity for detecting major
depressive disorder with a score of 8 or more as a cutoff
value.

In addition, the anxiety scale had a sensitivity of 78%
and a specificity of 74% for detecting generalized
anxiety disorder.”” In a psychometric study conducted
by Montazeri et al. concerning internal consistency using
Cronbach’s alpha coefficient, it was reported that the
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Iranian version of HADS was considered acceptable.
Cronbach’s alpha coefficients were obtained as 0.78 and
0.86 for the HADS anxiety and depression subscales,
respectively. The validity using known group comparison
analysis showed satisfactory results. The cutoff level for
detecting depression among the Iranian population was
determined as 11.2%

The SS-A is a 23-item questionnaire, including three
domains of family, friends, and others.”®) A Persian
translation of SS-A was used in the present study.’®! The
correlation of the subscales scores with the total score
was used to calculate the reliability of this questionnaire.
Correlation coefficients were obtained as 0.76, 0.55, and
0.74 for the total social support score in the family, friends,
and other subscales, respectively. P value was considered
statistically significant in all subscales (P = 0.0001). The
reliability (or internal consistency) of this instrument
was confirmed by a Cronbach’s alpha coefficient of 0.77.
The cutoff of level 11 was proposed for social support
screening.¢!

The HRLCSEQ consists of 41 items with a score for any
item. The minimum and maximum scores for one item are
11 and 100, respectively. Maybe a participant had many
items. The criterion for the study participants was the total
score of more than 150. The subjects with a total score
higher than 300 were referred to a psychiatrist. Using
Cronbach’s alpha coefficient and split-half techniques,
the reliability coefficient for this tool was calculated as
0.72 and 0.64, respectively, it shows reasonable reliability
for the questionnaire.?”

The EPDS is among the standard instruments with a
sensitivity of 65%, a specificity of 76.5%, a positive
predictive value of 62.22%, and a negative predictive value
of 79.28%. Kheirabadi et al. stated that this tool is useful
for Iranian women. According to the aforementioned study,
maximum sensitivity and maximum specificities are 78%
and 75%, respectively. Depression threshold is considered
13 for Iranian women. This tool can be used in prenatal
and postpartum periods.*

The sample size was estimated as 39 for each group
according to the sample size calculation formula for
the comparison of the two communities, considering a
95% confidence interval, 80% power, and 20% sample
attrition.” The women who met the inclusion criteria
were assigned to case and control groups using a simple
random sampling technique, assigning each sample into
intervention and control groups alternately.

All subjects were blinded to their group assignment and
completed EPDS to assess the baseline depression score.
Three subjects in the case group and two subjects in the
control group were excluded according to their own
requirements. All cases that remained until the end of the
EPDS study were completed 6 weeks after delivery. The
final analysis was performed on 81 participants.
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Among the cases, 10 women were excluded and referred to
a psychiatrist for probable major depression. In this study,
86 pregnant women who were diagnosed at risk of PPD
from February to July 2016 participated [Diagram 1].

Data  analysis  was  performed  using SPSS
software (version 20) and statistical tests, namely
Chi-square (occupation, income, unwanted pregnancy, and
marriage relationship rating), independent z-test (age, body
mass index, and child number scoring, and PPD scoring),
Mann-Whitney U test (educational rating), Fisher’s exact
test (formerly psychiatric disorder), and covariance analysis
(ANCOVA) (for variable control).

Results

Forty-three subjects were randomly assigned to each
group, 40 and 41 subjects in the case and control groups,
respectively were cooperated to the end of the study
and analyzed for the primary outcome. The two groups
were not significantly different in terms of demographic
characteristics and midwifery history [Table 1].

According to Table 2, the distribution of risk factors for
PPD was the same in both groups.

Independent #-test results showed that there was
no significant difference between the two groups
regarding the mean score of pre-intervention depression
(P =0.34).

According to paired #-test results, it was found that the
mean score of depression in the post-intervention group
was significantly lower than that of the pre-intervention
group (P < 0.001). In the control group, the mean score
of depression was not significantly different pre- and
post-intervention (P > 0.05) [Table 3]. No reportable
complications were observed in both groups.

Discussion

In this study, there was no significant difference
between the two groups in terms of depression mean
pre-intervention score; however, the mean score of the
case group was significantly lower than the control group
post-intervention.

No significant differences were observed regarding PPD
risk factors between the case and control groups so that
a significant difference in the post-intervention depression
score could be related to the exclusive intervention effect.
According to the obtained results considering the significant
reduction of PPD score in the intervention group, vitamin
B6 had a positive effect on decreasing PPD score which is
consistent with the findings of the following studies on the
effect of vitamin B6 on depression symptoms.

In a study conducted by Hvas et al. an inverse association
was observed between vitamin B6 levels and depression
symptoms.[') Nanri stated that a higher vitamin B6
level may be associated with a lower risk of depression
symptoms in Japanese subjects.’® Furthermore, a
significant relationship was suggested between vitamin
B6 with depressive symptomatology in Massachusetts
elders.!*

In a study conducted by Murakami, it was observed that
higher intake of dietary B vitamins, particularly folic
acid and vitamin B6, were independently associated with
a lower prevalence of depressive symptoms in early
adolescence.l'! In another study, there was a longitudinal
correlation of vitamin B6, folic acid, and vitamin B12 with
depression symptoms among older adults.*"

There are some studies of the results which are inconsistent
with the findings of the present study in this regard.
Miyake et al. reported a nonsignificant association between

Table 1: Comparison of demographic variables between the case and control groups

Variable Case Group Control Group P Test
Mean Standard deviation Mean Standard deviation
Age 28.2 4.6 29.6 5.8 0.23 Independent
Husband’s Age 332 52 333 52 0.93 t-test
BMI 25.1 3.04 24.9 2.7 0.80
Pregnancy Number 2 1.1 1.9 0,8 0.81
Child Number 1.5 0.9 1.2 0.4 0.12
Variable Number % Number % P
Education
Below High School 9 243 15 36.5 0.36 Mann-Whitney
High School 19 514 17 41.5 test
University 9 243 9 22
Job
Housewife 32 82.1 36 923 0.18 Chi-square
Working 7 17.9 3 7.7 test
Income
Acceptable 31 83.8 31 77.5 0.49
Unacceptable 6 16.2 9 22.5
4 International Journal of Preventive Medicine 2021, 12: 136
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Table 2: Comparison of postpartum depression risk factors between case and control groups

Variable Case Group Control group P Test

Number % Number %
Former Psychic Disorders 5 12.5 2 4.9 0.20 Fischer exact test
Weak Marriage Relationship 11 28.2 8 20 0.39 Chi-square test
Unwanted Pregnancy 12 30 11 27.5 0.80

Mean Standard Deviation Mean Standard Deviation P t-test

Anxiety 7.6 32 8.3 3 0.35
Social Support 17 3 16.4 3.8 0.43
Stress 162.1 60.8 162.3 80.8 0.99
Depression 5.1 2.8 5.9 2.9 0.23

Table 3: Depression score before and after the intervention within and between the two groups

Depression Score Case Group Control Group Between groups*

Mean Standard Deviation Mean Standard Deviation P t
Before Intervention 10.1 1.4 9.3 4.2 0.34 0.96
After Intervention 4.2 2.7 10.4 34 <0.001 7.74
Within groups** P<0.001, ~=12.71 P=0.10, =1.69

*Independent 7-test. **Paired #-test

pyridoxine intake and PPD risk.?? Personal and family
psychiatric history and sociocultural factors were not
controlled in this study and these may be the source of
confounding factors.

Sanchez reported no significant relationship between
vitamin B6/B12 intake and depression.'® In a clinical trial
conducted by Valentina, no beneficial effects of long-term
low-dose supplementation with B vitamins or omega-3
fatty acids on depression symptoms were shown in
cardiovascular disease survivors.?*!

The metabolite of vitamin B6 pyridoxal 5'-phosphate
is a cofactor in the tryptophan/serotonin pathway and
the synthesis of serotonin and other catecholamines is
dependent on pyridoxal 5'-phosphate.l''! Depression has
been associated with a deficiency of serotonin and other
catecholamines. Vitamin B6 is an essential cofactor for
tryptophan metabolism and facilitates the conversion
of tryptophan to the monoamine neurotransmitter and
serotonin.B¥

Based on the active role of pyridoxine phosphate
in neurotransmitter synthesis, vitamin B6 may have
a beneficial role in the prevention and treatment of
depression.” A limited number of studies investigating
the benefit of vitamin B6 supplementation focused on
depression as part of premenstrual syndrome.?” Low-dose
oral contraceptive pills may adversely affect vitamin
B6 levels and observed depression in plasma pyridoxal
5'-phosphate concentrations in oral contraceptive pill
users may reflect decreased body reserves of vitamin
B6.1"

According to a study conducted by a researcher in available
resources, the effect of vitamin B6 on PPD prevention had
not yet been investigated. Perhaps, this study was the first
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one with this approach. Hence, it is recommended that
further studies need to be conducted to determine how
vitamin B6 plays a preventive role in PPD. For future
studies, taking a blood sample to measure the plasma levels
of vitamin B6 would be recommended.

Limitations

Uncontrolled dietary B6 intake and physical activity as
confounding variables are the main limitations of this study.
Conclusions

The prescription of vitamin B6 may be an effective
preventive approach towards PPD.
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