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KEY POINTS

� This review examines the evidence regarding common complementary health practices,
including natural products (omega-3 fatty acids, folate, vitamin D, selenium, zinc, magne-
sium, B vitamins) and mind-body practices (physical activity interventions, yoga) in
reducing perinatal depression.

� Current evidence regarding efficacy, safety, dosing, and duration of complementary
health practices remains limited, yet promising data are emerging regarding the potential
depression-reducing effect of omega-3 fatty acids, folate, vitamin D, physical activity, and
yoga.

� Adequately powered high-quality studies are necessary to determine the role of comple-
mentary health practices for treating perinatal depression.
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INTRODUCTION

Approximately 14% to 23% of women develop depression during pregnancy and up
to 16.7% develop depression within 3 months postdelivery.1 Perinatal depression
(PND) is underdiagnosed and few women receive treatment.2 Untreated PND is asso-
ciated with functional impairment and adverse health outcomes for mother and child,
including obstetric and neonatal complications3 and a broad negative impact on child
development.4 Maternal suicide is the leading cause of maternal death occurring
within 1 year postpartum.5 Fortunately, safe and effective treatment options exist,
including psychotherapy6 and antidepressants.7 However, an understanding of com-
plementary health practices (CHPs) is important, because perinatal women may
inquire about nonpharmacologic treatments.
CHPs include a diverse range of practices that are developed outside of main-

stream Western medicine. Most CHPs fall into two categories: natural products or
mind and body practices. Natural products, including herbs, vitamins, minerals,
and probiotics, are the most widely used CHP in the United States. Mind and
body practices include techniques that are typically administered or taught by a
practitioner. Physical activity interventions may also be conceptualized as a form
of CHP.
In general, women suffer from disorders, such as depression and anxiety, more

often than men, for which CHPs are commonly pursued.8 Despite growing popularity
of CHP, research is limited. In light of their increased use, we reviewed literature on
CHPs for PND. We included specific approaches (ie, omega-3 fatty acids [O-3FA],
folate, vitamin D, selenium, zinc, magnesium, B vitamins, physical activity, yoga)
based on prevalence of use and availability of evidence from randomized controlled
trials (RCT) in PND. In the absence of RCT evidence in PND, we included data from
nonrandomized trials and studies addressing impact of these approaches on depres-
sive symptoms within nonclinical populations.

NATURAL PRODUCTS
Omega-3 Fatty Acids

O-3FA are one of the most popular CHPs used in the United States. O-3FA are essen-
tial polyunsaturated fatty acids with well-established health benefits.9 Eicosapentae-
noic acid (EPA) and docosahexaenoic acid (DHA) are two important O-3FAs.
Guidelines recommend pregnant women consume at least 200 mg/d of DHA.10

The 2015 to 2020 Dietary Guidelines for Americans11 and the American College of
Obstetricians and Gynecologists (ACOG) recommend pregnant or breastfeeding
women consume 8 to 12 ounces of seafood weekly, which provides approximately
250 mg/d of EPA and DHA.12

Meta-analyses of RCTs suggest antidepressant benefits of O-3FA in mood disor-
ders overall, but there has been heterogeneity in study design, quality of evidence,
and results.13,14 O-3FA have been studied as augmentation to treatment15 and as
depression monotherapy.16 The American Psychiatric Association recommends pa-
tients with a mood disorder consume 1 g/d EPA 1 DHA.17

Studies on the relationship between serum O-3FA levels or dietary seafood intake
and PND have yielded mixed results.18,19 In a large prospective Danish cohort study
including more than 54,000 women, those with the lowest quartile of fish intake
were at increased risk of antidepressant treatment postpartum.20 Several RCTs
assessing O-3FA supplementation in the treatment or prevention of PND have not
demonstrated benefit.21 A large double-blind RCT including 2,399 nondepressed
pregnant women who received either 800 mg/d DHA plus 100 mg/d EPA or vegetable
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oil during the last half of pregnancy22 showed no between-group difference in PND
symptoms as measured by the Edinburgh Postnatal Depression Scale (EPDS).22

Three double-blind placebo-controlled RCTs in depressed pregnant women found
a significant benefit of O-3FA as monotherapy for antenatal depression.23–25 Another
trial, however, did not find any benefit compared with placebo in pregnant women at
high risk for PND.26 A recent systematic review and meta-analysis of 12 studies noted
lower levels of EPA and DHA were associated with PND.19 Given some positive find-
ings from RCTs and meta-analyses in depression and PND, we recommend
depressed perinatal women consume 1 g/d EPA 1 DHA in addition to psychotherapy
or pharmacotherapy as recommended by their behavioral health clinician. Further
high-quality studies are needed to determine optimal dose and treatment duration.
Please see Table 1 for a summary of research on natural products.

Folate

Folate exists in several forms, including folic acid, folinic acid, and the biologically
active 5-methyltetrahydrofolate and participates in the production of nucleic acids
and amino acid metabolism. Folate is converted to L-methylfolate, a biologically active
form. Folic acid and folinic acid are synthetic forms of dietary folate and require meth-
ylenetetrahydrofolate reductase (MTHFR) to be converted into biologically active
forms. Polymorphism of MTHFR is common in depressed patients, resulting in
impaired transformation of folate to L-methylfolate. Pregnant women and women
with the potential for pregnancy are recommended to consume 0.4 to 0.8 mg of folic
acid daily.27 Women at elevated risk for delivering an infant with a neural tube defect
are advised to consume 4 mg/d folic acid before and during pregnancy.27,28

Studies report an association between low folate and an increased risk of depres-
sion.29 Synthetic forms of dietary folate and L-methylfolate have been tested as adjunc-
tive treatment in depression,30 but results are inconsistent.31 No published trials have
examined the efficacy of folate monotherapy or augmentation therapy for PND.32 Epide-
miologic data generally do not demonstrate that higher folate intake during pregnancy
mitigates PND33; however, in one study of 709 pregnant women,34 lower plasma folate
status was associated with antenatal depression. A prospective study of 6,809 women
reported that antenatal folic acid supplementationprotectedagainst PND; thiswasespe-
cially evident in thosewith theMTHFRC677Tgenotype.35 Another studyof 1,592women
found that 6months of folate supplementationwas associatedwith lower rates of PND.36

In summary, in perinatal women with low serum folate levels, folic or folinic acid sup-
plementation carries little risk and may reduce PND risk. However, given lack of clear
evidence, it is premature to conclude that doses higher than that recommended by
ACOG are effective in PND treatment.

Vitamin D

Vitamin D is a fat-soluble vitamin available as a biologically inert dietary supplement
and produced endogenously by the skin after sunlight exposure.37 25-hydroxyvitamin
D (25-(OH)-D) is the product of the first hydroxylation of vitamin D. The US Recommen-
ded Dietary Allowance (RDA) for vitamin D intake during pregnancy and during lacta-
tion is 600 IU/d (15 mg). Prenatal vitamins generally contain 400 IU but greater
supplemental doses of 1500 to 2000 IU/d of vitamin D may be needed to obtain serum
concentrations greater than 30 ng/mL.38

Data support a lower risk of subsequent depression with higher serum levels, be-
tween 50 and 85 nmol/L.39 A meta-analysis of observational studies involving
31,424 nonpregnant adults reported low vitamin D levels associated with clinical
depression.40 Recent RCTs report conflicting results.41 One meta-analysis found
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an effect size for vitamin D comparable with that of antidepressants,42 but other
meta-analyses did not find a significant reduction in depression in nondeficient
patients.43

Many studies report lower maternal 25(OH)-D levels to be associated with PND.37,44

Observational studies identify an association between higher dietary vitamin D intake
and a lower prevalence of PND symptoms.45,46 In contrast, another study including
875 unaffected and 605 women with PND reported serum levels above sufficiency
were associated with an increased risk of PND.47

To date, only one RCT has assessed efficacy of vitamin D as a treatment of PND.
That study reported that 2000 IU/d for at least 8 weeks starting at the onset of the third
trimester was associated with reduced depression in late gestation and 8 weeks post-
partum, compared with placebo plus typical prenatal vitamins.48 This study’s gener-
alizability is unclear because women with moderate-severe depressive symptoms
(ie, EPDS >13) were excluded and nearly 70% of the women were vitamin D deficient.
Vitamin D deficiency should be promptly treated to reduce maternal, fetal, and

neonatal health risks associated with deficiency. Treatment of vitamin D deficiency
may lower the risk of PND. Larger trials need to be conducted before routine use of
vitamin D is recommended for use in nondeficient pregnant women at risk for devel-
oping PND.
OTHER NUTRACEUTICALS, MICRONUTRIENTS
Selenium

Selenium is an essential trace element present in many foods like seafood, meat,
and breads. The RDA of selenium is 60 mg in pregnancy.49 Low selenium intake
is associated with increased risk for depression.50 Outcomes of intervention trials
have been mixed.51,52 One RCT investigated selenium supplementation for the pre-
vention of PND.53 This double blind, placebo-controlled study enrolled 166 healthy
first-trimester women. Women received either placebo or 100 mg/d selenium yeast
for 6 months until delivery. The mean postpartum EPDS score in the selenium group
was lower than that of the control group but the result was not statistically
significant.54

A large naturalistic prospective study of 475 pregnant women investigated the rela-
tionship between risk for PND symptoms and use of several micronutrient supple-
ments, including B vitamins, vitamin D, iron, magnesium, selenium, zinc, and
O-3FA.55 Only selenium use greater than RDA levels reduced the odds of scoring
as probable minor depression on the EPDS.
Currently, there is insufficient evidence to conclude that prenatal selenium supple-

mentation prevents or treats PND. High-quality controlled clinical trials should be con-
ducted to determine if selenium supplementation could have a role in the prevention or
treatment of PND.

Zinc

Zinc is an essential element required as a cofactor of many enzymes; it is found in red
meat, poultry, and beans. The RDA during pregnancy is 11 mg56 and pregnant women
should not take more than 40 mg/d. Studies have reported lower serum zinc concen-
trations associated with depression,57 including PND.58 Several trials have investi-
gated zinc as an adjunct to antidepressants.59

Few studies to date have focused on perinatal women and current results are
mixed.55,60 A recent RCT evaluated the effects of zinc sulfate versus magnesium sul-
fate supplementation versus placebo in preventing PND symptoms and anxiety.61 This
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study included 99 healthy early postpartumwomen. Both supplements were tolerated,
but no significant difference in symptoms was found 8 weeks postpartum.
Well-designed placebo-controlled RCTs with zinc in PND are limited. Zinc has po-

tential benefit regarding mood but can interact with medications including antibi-
otics.62 At this time zinc cannot be recommended to prevent or treat PND.

Magnesium

Magnesium is a trace mineral that activates many enzymes. The RDA in pregnancy
ranges from 360mg to 400mg.63 No clear association betweenmagnesium deficiency
and depression has been reported.64 Few studies to date have focused on perinatal
women and current results are mixed as reviewed previously.55,61 At this time, there
is insufficient evidence supporting perinatal magnesium supplementation to treat
depression, particularly given the potential interactions with other medications.

B Vitamins

B vitamins function as important coenzymes or the precursors needed to make coen-
zymes, for metabolic processes. The RDA of riboflavin (B2) during pregnancy is
1.4 mg. The RDA of pyridoxine (B6) in pregnancy is 1.9 mg; pregnant women should
not take more than 80 mg/d.65 The RDA of cobalamin (B12) during pregnancy is
2.6 mg.66

A few studies support an inverse relationship between riboflavin (B2) intake and
depressive symptoms67; however, sparse research exists with perinatal women. A
prospective cohort study using self-reported dietary intake in 865 pregnant women
suggested that consuming food with high riboflavin content was associated with a
decreased PND risk.68

Deficiency in pyridoxine (vitamin B6) and cobalamin (vitamin B12) is associated with
increased homocysteine, a proinflammatory amino acid. Studies investigating the as-
sociation between pyridoxine and depression report inconsistent findings.69,70 Cobal-
amin deficiency has been associated with non-PND71; however, no clear association
has been documented between cobalamin and PND.32 A few studies have reported a
lack of correlation between perinatal plasma cobalamin levels or intake and PND.34,68

A large study of 905 women with postpartum depression symptoms and 1,951 without
symptoms similarly did not find any relationship between depressive symptoms and
dietary intake of folate, cobalamin, or pyridoxine at 6 months or 1 year postpartum.72

Overall, there is insufficient evidence to recommend riboflavin, pyridoxine, or cobal-
amin supplementation for PND.
MIND AND BODY PRACTICES
Physical Activity

Regular physical activity is an important part of maintaining health and a sense of
well-being. A growing literature documents mental health benefits of exercise
including increased activity as a strategy for lowering depression. Behavioral, psy-
chological, and physiologic mechanisms have been proposed to explain the
mood-enhancing effect of exercise. In contrast to older recommendations to
minimize perinatal exercise, ACOG currently endorses regular physical activity (ie,
20–30 minutes daily of moderate intensity activity) among healthy pregnant and post-
partum women, and observational studies document numerous benefits of perinatal
exercise. In light of potential benefits to overall health and mood, tailored exercise
programs have been suggested as promising strategies for improving maternal peri-
natal mood.



Table 1
Natural products as treatments for perinatal depression: current evidence and
recommendations

Natural Product Recommendation for Use During Pregnancy and Postpartum

Omega-3
fatty acids

� Evidence suggests daily EPA1DHA is well tolerated andmay help reduce
depression during perinatal period

� Consistent with APA guidelines, a daily dose of 1 g/d of EPA 1 DHA is
recommended to help reduce depression, as an adjunct to standard
mental health treatment

Folate � Modest support currently exists for an antidepressant effect of folate
augmentation in nonperinatal populations, with little evidence of risk

� ACOG recommends 600 mg of folate daily to reduce risk of neural tube
defects. Adhering to this dose is important for fetal health and may also
help reduce maternal depression, particularly in women with low serum
folate levels

S-adenosyl-L-
methionine

� No RCTs to date with depressed pregnant women; only one study has
examined S-adenosyl-L-methionine for postpartum depressive symptoms

� Currently not enough evidence regarding efficacy and safety to
recommend S-adenosyl-L-methionine for perinatal depression

Vitamin D � Only one RCT has examined vitamin D as a treatment of perinatal
depression

� Treating vitamin D deficiency is critical for maternal-child health;
however, there is currently insufficient evidence to recommend vitamin
D for perinatal depression in nondeficient women

Selenium � No RCTs have evaluated selenium as a treatment of perinatal depression;
one RCT has examined preventative effect

� Currently not enough evidence regarding efficacy to recommend
selenium as a treatment of perinatal depression.

Zinc � No RCTs have evaluated zinc as a treatment of perinatal depression; one
RCT examined preventative effect

� Currently not enough evidence regarding efficacy to recommend zinc as
a treatment of perinatal depression

Magnesium � No RCTs have evaluated magnesium as a treatment of perinatal
depression; one RCT examined preventative effect

� Currently not enough evidence regarding efficacy to recommend zinc as
a treatment of perinatal depression

B vitamins � No RCTs have evaluated B vitamins as treatments of perinatal depression
� Currently not enough evidence regarding efficacy to recommend

riboflavin, pyridoxine, or cobalamin for perinatal depression
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Although exercise has been tested as an intervention for depression in numerous
studies in the general population, only a few trials have examined the effects of exer-
cise among depressed perinatal women. Six RCTs have examined various forms of
exercise for postpartum women with depression symptoms, and one open trial has
examined an exercise intervention for depressed pregnant women.
Among the RCTs examining exercise for PND, the type of exercise intervention has

varied, including group-based pram-walking,73 facility-based group exercise,74 and
individualized exercise interventions tailored to participant needs and prefer-
ences.75,76 The amount of physical activity promoted by these programs and duration
has also varied, yet all involved mild-moderate intensity levels of activity and exertion.
With one exception,73 comparison conditions have involved no-treatment control
groups. Findings regarding efficacy are generally encouraging, yet not all studies
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yielded positive findings. Two RCTs73,74 found the exercise group experienced greater
depression reductions than the control group; this includes a small trial (N 5 19) that
found that a twice-weekly pram-walking intervention was more effective than weekly
social support for improving mood, and a larger study (N 5 80) that found greater
symptom reduction among women who participated in a group/individual exercise
program versus standard care. In a later trial with 94 postpartum women, Daley and
colleagues76 documented greater depression reduction in an exercise group; howev-
er, differences were small and not maintained at 12-month follow-up. Da Costa and
colleagues75 reported no differences between exercise and control groups, yet addi-
tional analyses revealed that women with high baseline depression scores did expe-
rience significant depression reductions compared with women with high scores
assigned to the control condition. Finally, two other RCTs77,78 did not find an effect
of group assignment on depression outcomes, one77 noting that problems with adher-
ence to the exercise intervention may have accounted for lack of effect.
In terms of prenatal interventions, only one small study has examined an exercise

program for pregnant women with depression. In a nonrandomized trial with second-
and third-trimester pregnant women, Battle and Abrantes79 found clinically significant
depression reductions and increases in physical activity following a 10-week lifestyle
physical activity intervention. This intervention is currently being tested in a larger RCT
(NCT02474862; clinicaltrials.gov).
Research on physical activity as a treatment of PND is new, and studies to date have

been limited by small samples and lack of comparison groups that control for time,
attention, and other concurrent depression treatment. Moreover, few trials have used
objective physical activity measurement (eg, accelerometry, the gold standard in exer-
cise research). Still, current evidence suggests that physical activity approaches are
viewed as acceptable by perinatal women and providers, and no safety concerns
have been documented. ACOG already recommends regular moderate-intensity phys-
ical activity among perinatal women and suggests that prenatal care providers should
actively encourage their depressed patients without medical contraindications to
adhere to these guidelines, because regular exercise may promote better mental
and obstetric health. Providers should regularly assess patients’ activity over the peri-
natal period to gauge ongoing safety and difficulties overcoming barriers to activity.
Given the strong evidence for acceptability and potential for improving maternal health
and mood, additional high-quality studies are needed to establish whether exercise in-
terventions are efficacious as a treatment of PND, to clarify the optimal dose of exer-
cise, and examine effective strategies for promoting adherence. Please see Table 2
for a summary of research on physical activity and yoga interventions.

Yoga

Yoga is an ancient practice that varies in style, yet typically combines three compo-
nents: (1) physical postures, (2) breath control, and (3) meditation. A growing propor-
tion of the United States and Canadian population practices yoga, and its popularity is
higher among women than men. In recent decades the impact of yoga on physical and
mental health has been examined (eg, to improve cardiovascular health, reduce pain).
In light of putative mechanisms by which yoga could improve depression, yoga has
been tested as a potential intervention for depression in the general population. This
literature suggests that yoga is more effective in treating depression than placebo
and comparable with aerobic exercise and antidepressant medication, despite meth-
odologic limitations in studies to date.
Recently, prenatal and postpartum yoga have been studied as potential interven-

tions to treat depression. Depressed pregnant women have found prenatal yoga to

http://clinicaltrials.gov
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be acceptable, feasible, and safe.80–82 In terms of open trials, one study examined a
yoga program for depressed pregnant women and found significant decreases in
depression via self-report and observer-rated measures.80 Another trial reported sig-
nificant reductions in depressive symptoms following a yoga program in a mixed pa-
tient sample with a range of symptoms.83 RCTs of yoga for PND have compared brief
yoga (or yoga/tai chi) programs with a range of conditions including waitlist,84 mas-
sage and treatment as usual,85 social support,86 and parenting education,87 reporting
greater reductions in depressive symptoms in yoga versus waitlist, treatment as usual,
and parenting education, and similar reductions versus massage and social support.
These studies were conducted with diverse samples. Some studies were limited by
use of a less typical style of yoga (eg, brief sessions with postures only), or reliance
on self-report measures. Other RCTs have compared yoga programs with treatment
as usual in depressed and/or anxious women82 and a perinatal health education con-
dition in depressed women,81 and have reported decreases in depression, yet with
minimal or no significant differences versus comparison conditions. One RCT exam-
ined a postpartum yoga intervention versus waitlist for women with depression up
to 12 months postpartum and found that participants in the yoga condition reported
greater improvements in depression.88

Although more research is needed, the existing body of research on prenatal and
postpartum yoga is encouraging in terms of feasibility, acceptability, preliminary effi-
cacy, and patient safety. Perinatal women without medical contraindications or activ-
ity restrictions may experience some mood benefit from a regular yoga practice
tailored for perinatal women. The appropriateness of a yoga program should be
assessed across the perinatal period, because medical status and activity restrictions
may change. Rigorous, fully powered RCTs are needed to examine the efficacy of
yoga for depressed women during pregnancy and postpartum, and explore questions
of the adequate “dose” of yoga, and safety considerations. Future research
should evaluate yoga interventions that are consistent with typical prenatal yoga clas-
ses offered in community settings, to maximize generalizability, and should
use observer-rated measures of depression outcomes, in addition to self-report
measures.
SUMMARY

Given high levels of interest in CHPs during the perinatal period, there is a need
for research addressing acceptability, safety, and efficacy of these interventions.
Large-scale surveys suggest many perinatal women already seek out CHP for potential
health benefits, even in the absence of clear safety and efficacy data, and a substantial
subset of perinatal women report that their prenatal care providers do not ask about
their use of CHPs.89 As such, it is important for providers to routinely inquire about pa-
tients’ interest in and use of CHPs, and additional research is needed to provide clear
data to guide decisions about which products and practices are helpful and safe.
With a vast array of CHPs, we did not attempt to review evidence for all products or

interventions. We examined data regarding some of the most commonly used CHPs,
including various natural products and vitamins and popular mind and body ap-
proaches. Until subsequent research is conducted and questions answered, our re-
view has found encouraging preliminary evidence supporting efficacy of O-3FA,
folate, vitamin D (in cases of deficiency), physical activity interventions, and prena-
tal/postpartum yoga for reducing or preventing PND symptoms. However, some ap-
proaches have only been examined during pregnancy, and others only in the
postpartum. At this time there is insufficient evidence for the efficacy of selenium,



Table 2
Physical activity and yoga as treatments for perinatal depression: current evidence and
recommendations

Mind or Body
Intervention Recommendation for Use During Pregnancy and Postpartum

Physical
activity

� Some evidence exists suggesting exercise may be efficacious in lowering
postpartum depression without adverse effect; less evidence for antenatal
depression, but positive results documented in one open trial.

� ACOG recommends moderate-intensity physical activity for 20–30 minutes
on most days for pregnant women with uncomplicated pregnancies, and
resuming (or starting) exercise when medically cleared postpartum.

� In addition to health benefits, following ACOG exercise guidelines may
serve as an effective adjunct to standard mental health treatment to help
improve mood among women with perinatal depression.

� Because of difficulty adhering to exercise programs while pregnant or
postpartum, we recommend providers actively support women in
increasing activity over the perinatal period to adhere to ACOG guidelines
and obtain potential health and mood benefits.

Yoga � Some evidence exists suggesting prenatal and postpartum yoga may be
efficacious in lowering perinatal depression.

� Modified yoga is an activity recommended as “safe” by ACOG for
women engaging in regular physical activity during pregnancy; guidelines
note that “hot yoga” and postures that result in decreased venous
return and hypotension should be avoided. No safety concerns have been
documented with yoga interventions studied to date with perinatal
women.

� A modified yoga practice is one strategy for adhering to ACOG physical
activity guidelines, and preliminary evidence suggests that prenatal and
postpartum yoga may also serve as an efficacious adjunctive intervention
to help improve mood among women with perinatal depression.
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zinc, magnesium, and B vitamins. Given their acceptability and availability, CHPs are
an important area for future study to determine their utility as either adjunctive inter-
ventions or monotherapy to reduce PND.

ACKNOWLEDGMENTS

The authors acknowledge Janice Lester, MLS, Reference and Education Librarian,
Health Science Library, Long Island Jewish Medical Center, Northwell Health.

REFERENCES

1. Gaynes BN, Gavin N, Meltzer-Brody S, et al. Perinatal depression: prevalence,
screening accuracy, and screening outcomes. Evid Rep Technol Assess
(Summ) 2005;(119):1–8.

2. Cox EQ, Sowa NA, Meltzer-Brody SE, et al. The perinatal depression treatment
cascade: baby steps toward improving outcomes. J Clin Psychiatry 2016;
77(9):1189–200.

3. Grote NK, Bridge JA, Gavin AR, et al. A meta-analysis of depression during preg-
nancy and the risk of preterm birth, low birth weight, and intrauterine growth re-
striction. Arch Gen Psychiatry 2010;67(10):1012–24.

4. Britton JR. Infant temperament and maternal anxiety and depressed mood in the
early postpartum period. Women Health 2011;51(1):55–71.

http://refhub.elsevier.com/S0889-8545(18)30036-6/sref1
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref1
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref1
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref2
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref2
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref2
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref3
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref3
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref3
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref4
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref4


Reza et al450
5. Knight M, Nair M, Tuffnell D, et al. Saving lives, improving mothers’ care: surveil-
lance of maternal deaths in the UK 2012-14 and lessons learned to inform mater-
nity care from the UK and Ireland confidential enquiries into maternal deaths and
morbidity 2009-2014. Oxford (UK): National Perinatal Epidemiology Unit, Univer-
sity of Oxford, UK; 2016.

6. Milgrom J, Gemmill AW, Ericksen J, et al. Treatment of postnatal depression with
cognitive behavioural therapy, sertraline and combination therapy: a randomised
controlled trial. Aust N Z J Psychiatry 2015;49(3):236–45.

7. Wisner KL, Hanusa BH, Perel JM, et al. Postpartum depression: a randomized
trial of sertraline versus nortriptyline. J Clin Psychopharmacol 2006;26(4):353–60.

8. Wu P, Fuller C, Liu X, et al. Use of complementary and alternative medicine
among women with depression: results of a national survey. Psychiatr Serv
2007;58(3):349–56.

9. Emmett PM, Jones LR, Golding J. Pregnancy diet and associated outcomes in
the Avon longitudinal study of parents and children. Nutr Rev 2015;73(Suppl
3):154–74.

10. Koletzko B, Lien E, Agostoni C, et al. The roles of long-chain polyunsaturated fatty
acids in pregnancy, lactation and infancy: review of current knowledge and
consensus recommendations. J Perinat Med 2008;36(1):5–14.

11. U.S. Department of Health and Human Services, U.S. Department of Agricul-
ture. 2015–2020 dietary guidelines for Americans. 8th edition. Washington, DC;
2015. Available at: https://health.gov/dietaryguidelines/2015/guidelines/table-of-
contents/.

12. American College of Obstetricians and Gynecologists. Nutrition During Pregnancy.
Washington,DC:AmericanCollege ofObstetriciansandGynecologists; 2010.Avail-
able at: https://www.acog.org/-/media/Womens-Health/nutrition-in-pregnancy.pdf.

13. Appleton KM, Sallis HM, Perry R, et al. Omega-3 fatty acids for depression in
adults. Cochrane Database Syst Rev 2015;(11):CD004692.

14. Mocking RJ, Harmsen I, Assies J, et al. Meta-analysis and meta-regression of
omega-3 polyunsaturated fatty acid supplementation for major depressive disor-
der. Transl Psychiatry 2016;6:e756.

15. Browne JC, Scott KM, Silvers KM. Fish consumption in pregnancy and omega-3
status after birth are not associated with postnatal depression. J Affect Disord
2006;90(2–3):131–9.

16. Kumar R, Robson KM. A prospective study of emotional disorders in childbearing
women. Br J Psychiatry 1984;144:35–47.

17. Freeman MP, Fava M, Lake J, et al. Complementary and alternative medicine in
major depressive disorder: the American Psychiatric Association Task Force
report. J Clin Psychiatry 2010;71(6):669–81.

18. Newberry S, Chung M, Booth M, et al. Omega-3 fatty acids and maternal and
child health: an updated systematic review. Rockville (MD): Agency for Health-
care Research and Quality (US); 2016.

19. Lin PY, Chang CH, ChongMF, et al. Polyunsaturated fatty acids in perinatal depres-
sion: a systematic review and meta-analysis. Biol Psychiatry 2017;82(8):560–9.

20. Strom M, Mortensen EL, Halldorsson TI, et al. Fish and long-chain n-3 polyunsat-
urated fatty acid intakes during pregnancy and risk of postpartum depression: a
prospective study based on a large national birth cohort. Am J Clin Nutr 2009;
90(1):149–55.

21. Freeman MP, Davis M, Sinha P, et al. Omega-3 fatty acids and supportive psy-
chotherapy for perinatal depression: a randomized placebo-controlled study.
J Affect Disord 2008;110(1–2):142–8.

http://refhub.elsevier.com/S0889-8545(18)30036-6/sref5
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref5
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref5
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref5
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref5
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref6
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref6
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref6
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref7
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref7
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref8
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref8
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref8
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref9
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref9
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref9
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref10
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref10
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref10
https://health.gov/dietaryguidelines/2015/guidelines/table-of-contents/
https://health.gov/dietaryguidelines/2015/guidelines/table-of-contents/
https://www.acog.org/-/media/Womens-Health/nutrition-in-pregnancy.pdf
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref13
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref13
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref14
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref14
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref14
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref15
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref15
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref15
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref16
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref16
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref17
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref17
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref17
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref18
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref18
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref18
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref19
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref19
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref20
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref20
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref20
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref20
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref21
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref21
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref21


Complimentary Health for Perinatal Depression 451
22. Makrides M, Gibson RA, McPhee AJ, et al. Effect of DHA supplementation during
pregnancy on maternal depression and neurodevelopment of young children a
randomized controlled trial. JAMA 2010;304(15):1675–83.

23. Su KP, Huang SY, Chiu TH, et al. Omega-3 fatty acids for major depressive dis-
order during pregnancy: results from a randomized, double-blind, placebo-
controlled trial. J Clin Psychiatry 2008;69(4):644–51.

24. Kaviani M, Saniee L, Azima S, et al. The effect of omega-3 fatty acid supplemen-
tation on maternal depression during pregnancy: a double blind randomized
controlled clinical trial. Int J Community Based Nurs Midwifery 2014;2(3):142–7.

25. Farshbaf-Khalili A, Mohammad-Alizadeh S, Farshbaf-Khalili A, et al. Fish-oil sup-
plementation and maternal mental health: A triple-blind, randomized controlled
trial. Iranian Red Crescent Medical Journal 2017;19(1):e36237.

26. Vaz JD, Farias DR, Adegboye ARA, et al. Omega-3 supplementation from preg-
nancy to postpartum to prevent depressive symptoms: a randomized placebo-
controlled trial. BMC Pregnancy Childbirth 2017;17(1):180.

27. Force USPST, Bibbins-Domingo K, Grossman DC, et al. Folic acid supplementa-
tion for the prevention of neural tube defects: US Preventive Services Task Force
recommendation statement. JAMA 2017;317(2):183–9.

28. Wilson RD, Genetics C, Wilson RD, et al. Pre-conception folic acid and multivi-
tamin supplementation for the primary and secondary prevention of neural tube
defects and other folic acid-sensitive congenital anomalies. J Obstet Gynaecol
Can 2015;37(6):534–52.

29. Beydoun MA, Shroff MR, Beydoun HA, et al. Serum folate, vitamin B-12, and ho-
mocysteine and their association with depressive symptoms among U.S. adults.
Psychosom Med 2010;72(9):862–73.

30. Papakostas GI, Shelton RC, Zajecka JM, et al. L-methylfolate as adjunctive ther-
apy for SSRI-resistant major depression: results of two randomized, double-blind,
parallel-sequential trials. Am J Psychiatry 2012;169(12):1267–74.

31. Taylor MJ, Carney S, Geddes J, et al. Folate for depressive disorders. Cochrane
Database Syst Rev 2003;(2):CD003390.

32. Sparling TM, Henschke N, Nesbitt RC, et al. The role of diet and nutritional sup-
plementation in perinatal depression: a systematic review. Matern Child Nutr
2017;13(1). https://doi.org/10.1111/mcn.12235.

33. Cho YJ, Han JY, Choi JS, et al. Prenatal multivitamins containing folic acid do not
decrease prevalence of depression among pregnant women. J Obstet Gynaecol
2008;28(5):482–4.

34. Chong MFF, Wong JXY, Colega M, et al. Relationships of maternal folate and
vitamin B12 status during pregnancy with perinatal depression: the GUSTO
study. J Psychiatr Res 2014;55:110–6.

35. Lewis SJ, Araya R, Leary S, et al. Folic acid supplementation during pregnancy
may protect against depression 21 months after pregnancy, an effect modified by
MTHFR C677T genotype. Eur J Clin Nutr 2012;66(1):97–103.

36. Yan J, Liu Y, Cao L, et al. Association between duration of folic acid supplemen-
tation during pregnancy and risk of postpartum depression. Nutrients 2017;9(11)
[pii:E1206].

37. Williams JA, Romero VC, Clinton CM, et al. Vitamin D levels and perinatal depres-
sive symptoms in women at risk: a secondary analysis of the mothers, omega-3,
and mental health study. BMC Pregnancy Childbirth 2016;16(1):203.

38. Holick MF, Binkley NC, Bischoff-Ferrari HA, et al. Evaluation, treatment, and pre-
vention of vitamin D deficiency: an endocrine society clinical practice guideline.
J Clin Endocrinol Metab 2011;96(7):1911–30.

http://refhub.elsevier.com/S0889-8545(18)30036-6/sref22
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref22
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref22
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref23
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref23
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref23
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref24
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref24
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref24
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref25
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref25
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref25
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref26
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref26
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref26
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref27
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref27
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref27
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref28
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref28
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref28
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref28
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref29
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref29
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref29
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref30
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref30
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref30
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref31
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref31
https://doi.org/10.1111/mcn.12235
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref33
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref33
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref33
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref34
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref34
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref34
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref35
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref35
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref35
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref36
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref36
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref36
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref37
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref37
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref37
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref38
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref38
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref38


Reza et al452
39. Maddock J, Berry DJ, Geoffroy MC, et al. Vitamin D and common mental disor-
ders in mid-life: cross-sectional and prospective findings. Clin Nutr 2013;32(5):
758–64.

40. Anglin RE, Samaan Z, Walter SD, et al. Vitamin D deficiency and depression in
adults: systematic review and meta-analysis. Br J Psychiatry 2013;202:100–7.

41. Rejnmark L, Bislev LS, Cashman KD, et al. Non-skeletal health effects of vitamin
D supplementation: a systematic review on findings from meta-analyses summa-
rizing trial data. PLoS One 2017;12(7):e0180512.

42. Spedding S. Vitamin D and depression: a systematic review and meta-analysis
comparing studies with and without biological flaws. Nutrients 2014;6(4):
1501–18.

43. Gowda U, Mutowo MP, Smith BJ, et al. Vitamin D supplementation to reduce
depression in adults: meta-analysis of randomized controlled trials. Nutrition
2015;31(3):421–9.

44. Gur EB, Gokduman A, Turan GA, et al. Mid-pregnancy vitamin D levels and post-
partum depression. Eur J Obstet Gynecol Reprod Biol 2014;179:110–6.

45. Miyake Y, Tanaka K, Okubo H, et al. Dietary vitamin D intake and prevalence of
depressive symptoms during pregnancy in Japan. Nutrition 2015;31(1):160–5.

46. Brandenbarg J, Vrijkotte TGM, Goedhart G, et al. Maternal early-pregnancy
vitamin D status is associated with maternal depressive symptoms in the Amster-
dam born children and their development cohort. Psychosom Med 2012;74(7):
751–7.

47. Nielsen NO, Strom M, Boyd HA, et al. Vitamin D status during pregnancy and the
risk of subsequent postpartum depression: a case-control study. PLoS One 2013;
8(11):e80686.

48. Vaziri F, Nasiri S, Tavana Z, et al. A randomized controlled trial of vitamin D sup-
plementation on perinatal depression: in Iranian pregnant mothers. BMC Preg-
nancy Childbirth 2016;16:239.

49. Institute of Medicine (US) Panel on Dietary Antioxidants and Related Com-
pounds. Dietary reference intakes for vitamin C, vitamin E, selenium, and carot-
enoids. Washington, DC: National Academies Press (US); 2000. Copyright
2000 by the National Academy of Sciences. All rights reserved.

50. Pasco JA, Jacka FN, Williams LJ, et al. Dietary selenium and major depression: a
nested case-control study. Complement Ther Med 2012;20(3):119–23.

51. Benton D, Cook R. The impact of selenium supplementation on mood. Biol Psy-
chiatry 1991;29(11):1092–8.

52. Rayman M, Thompson A, Warren-Perry M, et al. Impact of selenium on mood and
quality of life: a randomized, controlled trial. Biol Psychiatry 2006;59(2):147–54.

53. Mokhber N, Namjoo M, Tara F, et al. Effect of supplementation with selenium on
postpartum depression: a randomized double-blind placebo-controlled trial.
J Matern Fetal Neonatal Med 2011;24(1):104–8.

54. Miller BJ, Murray L, Beckmann MM, et al. Dietary supplements for preventing
postnatal depression. Cochrane Database Syst Rev 2013;(10):CD009104.

55. Leung BM, Kaplan BJ, Field CJ, et al. Prenatal micronutrient supplementation
and postpartum depressive symptoms in a pregnancy cohort. BMC Pregnancy
Childbirth 2013;13:2.

56. Institute of Medicine (US) Panel on Micronutrients. Dietary Reference Intakes
for Vitamin A, Vitamin K, Arsenic, Boron, Chromium, Copper, Iodine, Iron, Manga-
nese, Molybdenum, Nickel, Silicon, Vanadium, and Zinc. Washington (DC):
National Academies Press (US); 2001. https://doi.org/10.17226/10026. Available
from: https://www.ncbi.nlm.nih.gov/books/NBK222310/.

http://refhub.elsevier.com/S0889-8545(18)30036-6/sref39
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref39
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref39
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref40
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref40
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref41
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref41
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref41
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref42
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref42
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref42
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref43
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref43
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref43
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref44
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref44
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref45
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref45
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref46
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref46
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref46
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref46
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref47
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref47
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref47
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref48
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref48
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref48
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref49
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref49
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref49
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref49
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref50
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref50
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref51
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref51
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref52
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref52
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref53
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref53
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref53
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref54
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref54
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref55
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref55
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref55
https://doi.org/10.17226/10026
https://www.ncbi.nlm.nih.gov/books/NBK222310/


Complimentary Health for Perinatal Depression 453
57. Lai J, Moxey A, Nowak G, et al. The efficacy of zinc supplementation in depres-
sion: systematic review of randomised controlled trials. J Affect Disord 2012;
136(1–2):e31–9.

58. Roomruangwong C, Kanchanatawan B, Sirivichayakul S, et al. Strongly predict
prenatal depression and physio-somatic symptoms, which all together predict
postnatal depressive symptoms. Mol Neurobiol 2017;54(2):1500–12.

59. Siwek M, Dudek D, Paul IA, et al. Zinc supplementation augments efficacy of
imipramine in treatment resistant patients: a double blind, placebo-controlled
study. J Affect Disord 2009;118(1–3):187–95.

60. Wojcik J, Dudek D, Schlegel-Zawadzka M, et al. Antepartum/postpartum depres-
sive symptoms and serum zinc and magnesium levels. Pharmacol Rep 2006;
58(4):571–6.

61. Fard FE, Mirghafourvand M, Mohammad-Alizadeh Charandabi S, et al. Effects of
zinc and magnesium supplements on postpartum depression and anxiety: a ran-
domized controlled clinical trial. Women Health 2017;57(9):1115–28.

62. Lomaestro BM, Bailie GR. Absorption interactions with fluoroquinolones. 1995 up-
date. Drug Saf 1995;12(5):314–33.

63. Institute of Medicine. Dietary reference intakes for calcium, phosphorus, magne-
sium, vitamin D, and fluoride. Washington, DC: National Academies Press; 1997.

64. Derom ML, Sayon-Orea C, Martinez-Ortega JM, et al. Magnesium and depres-
sion: a systematic review. Nutr Neurosci 2013;16(5):191–206.

65. Institute of Medicine (US). Standing committee on the scientific evaluation of di-
etary reference intakes and its panel on folate, Other B vitamins, and choline. Di-
etary reference intakes for thiamin, riboflavin, niacin, vitamin B6, folate, vitamin
B12, pantothenic acid, biotin, and choline. Washington (DC): National Academies
Press (US); 1998. https://doi.org/10.17226/6015. Available at: https://www.ncbi.
nlm.nih.gov/books/NBK114310/.

66. Kaiser L, Allen LH, American Dietetic Association. Position of the American Die-
tetic Association: nutrition and lifestyle for a healthy pregnancy outcome. J Am
Diet Assoc 2008;108(3):553–61.

67. Murakami K, Miyake Y, Sasaki S, et al. Dietary folate, riboflavin, vitamin B-6, and
vitamin B-12 and depressive symptoms in early adolescence: the Ryukyus Child
Health Study. Psychosom Med 2010;72(8):763–8.

68. Miyake Y, Sasaki S, Tanaka K, et al. Dietary folate and vitamins B12, B6, and B2
intake and the risk of postpartum depression in Japan: the Osaka Maternal and
Child Health Study. J Affect Disord 2006;96(1–2):133–8.

69. Hvas AM, Juul S, Bech P, et al. Vitamin B6 level is associated with symptoms of
depression. Psychother Psychosom 2004;73(6):340–3.

70. Ford AH, Flicker L, Thomas J, et al. Vitamins B12, B6, and folic acid for onset of
depressive symptoms in older men: results from a 2-year placebo-controlled ran-
domized trial. J Clin Psychiatry 2008;69(8):1203–9.

71. MikkelsenK, Stojanovska L, PrakashM, et al. The effects of vitamin B on the immune/
cytokine network and their involvement in depression. Maturitas 2017;96:58–71.

72. Blunden CH, Inskip HM, Robinson SM, et al. Postpartum depressive symptoms:
the B-vitamin link. Ment Health Fam Med 2012;9(1):5–13.

73. Armstrong K, Edwards H. The effectiveness of a pram-walking exercise pro-
gramme in reducing depressive symptomatology for postnatal women. Int J
Nurs Pract 2004;10(4):177–94.

74. Heh SS, Huang LH, Ho SM, et al. Effectiveness of an exercise support program in
reducing the severity of postnatal depression in Taiwanese women. Birth 2008;
35(1):60–5.

http://refhub.elsevier.com/S0889-8545(18)30036-6/sref57
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref57
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref57
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref58
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref58
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref58
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref59
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref59
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref59
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref60
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref60
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref60
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref61
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref61
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref61
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref62
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref62
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref63
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref63
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref64
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref64
https://doi.org/10.17226/6015
https://www.ncbi.nlm.nih.gov/books/NBK114310/
https://www.ncbi.nlm.nih.gov/books/NBK114310/
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref66
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref66
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref66
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref67
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref67
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref67
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref68
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref68
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref68
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref69
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref69
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref70
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref70
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref70
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref71
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref71
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref72
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref72
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref73
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref73
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref73
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref74
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref74
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref74


Reza et al454
75. DaCosta D, Lowensteyn I, Abrahamowicz M, et al. A randomized clinical trial of
exercise to alleviate postpartum depressed mood. J Psychosom Obstet Gynae-
col 2009;30(3):191–200.

76. Daley AJ, Blamey RV, Jolly K, et al. A pragmatic randomized controlled trial to
evaluate the effectiveness of a facilitated exercise intervention as a treatment
for postnatal depression: the PAM-PeRS trial. Psychol Med 2015;45(11):2413–25.

77. Forsyth J, Boath E, Henshaw C, et al. Exercise as an adjunct treatment for post-
partum depression for women living in an inner city: a pilot study. Health Care
Women Int 2017;38(6):635–9.

78. Daley A, Winter H, Grimmett C, et al. Feasibility of an exercise intervention for
women with postnatal depression: a pilot randomised controlled trial. Br J Gen
Pract 2008;58(548):178–83.

79. Battle CL, Abrantes AM. Tailored physical activity interventions as innovative
means to address women’s perinatal mental health. Swansea (Wales): Interna-
tional Marce Society; 2014.

80. Battle CL, Uebelacker LA, Magee SR, et al. Potential for prenatal yoga to serve as
an intervention to treat depression during pregnancy. Womens Health Issues
2015;25(2):134–41.

81. Uebelacker LA, Battle CL, Sutton KA, et al. A pilot randomized controlled trial
comparing prenatal yoga to perinatal health education for antenatal depression.
Arch Womens Ment Health 2016;19(3):543–7.

82. Davis K, Goodman SH, Leiferman J, et al. A randomized controlled trial of yoga
for pregnant women with symptoms of depression and anxiety. Complement Ther
Clin Pract 2015;21(3):166–72.

83. Muzik M, Hamilton SE, Lisa Rosenblum K, et al. Mindfulness yoga during preg-
nancy for psychiatrically at-risk women: preliminary results from a pilot feasibility
study. Complement Ther Clin Pract 2012;18(4):235–40.

84. Field T, Diego M, Delgado J, et al. Tai chi/yoga reduces prenatal depression, anx-
iety and sleep disturbances. Complement Ther Clin Pract 2013;19(1):6–10.

85. Field T, Diego M, Hernandez-Reif M, et al. Yoga and massage therapy reduce
prenatal depression and prematurity. J Bodyw Mov Ther 2012;16(2):204–9.

86. Field T, Diego M, Delgado J, et al. Yoga and social support reduce prenatal
depression, anxiety and cortisol. J Bodyw Mov Ther 2013;17(4):397–403.

87. Mitchell J, Field T, Diego M, et al. Yoga reduces prenatal depression symptoms.
Psychology 2012;3:782–6.

88. Buttner MM, Brock RL, O’Hara MW, et al. Efficacy of yoga for depressed post-
partum women: a randomized controlled trial. Complement Ther Clin Pract
2015;21(2):94–100.

89. Hall HR, Jolly K. Women’s use of complementary and alternative medicines dur-
ing pregnancy: a cross-sectional study. Midwifery 2014;30(5):499–505.

http://refhub.elsevier.com/S0889-8545(18)30036-6/sref75
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref75
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref75
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref76
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref76
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref76
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref77
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref77
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref77
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref78
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref78
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref78
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref79
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref79
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref79
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref80
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref80
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref80
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref81
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref81
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref81
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref82
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref82
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref82
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref83
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref83
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref83
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref84
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref84
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref85
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref85
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref86
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref86
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref87
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref87
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref88
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref88
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref88
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref89
http://refhub.elsevier.com/S0889-8545(18)30036-6/sref89

	Complementary Health Practices for Treating Perinatal Depression
	Key points
	Introduction
	Natural products
	Omega-3 Fatty Acids
	Folate
	Vitamin D

	Other nutraceuticals, micronutrients
	Selenium
	Zinc
	Magnesium
	B Vitamins

	Mind and body practices
	Physical Activity
	Yoga

	Summary
	Acknowledgments
	References


