
Iran Red Crescent Med J. 2017 January; 19(1):e36237.

Published online 2016 October 4.

doi: 10.5812/ircmj.36237.

Research Article

Fish-Oil Supplementation and Maternal Mental Health: A Triple-Blind,

Randomized Controlled Trial

Azizeh Farshbaf-Khalili,1 Sakineh Mohammad-Alizadeh,2 Ahad Farshbaf-Khalili,3 Fatemeh

Mohammadi,4 and Alireza Ostadrahimi5,*
1Health Services Management Research Center, Faculty of Nursing and Midwifery, Tabriz University of Medical Sciences, Tabriz, IR Iran
2Department of Midwifery, Research Center of Social Determinants of Health, Faculty of Nursing and Midwifery, Tabriz University of Medical Sciences, Tabriz, IR Iran
3Psychiatrist, 29 Bahman Hospital, Tabriz, IR Iran
4Health Center, Tabriz University of Medical Sciences, Tabriz, IR Iran
5Health Services Management Research Center, Nutrition Research Center, Tabriz University of Medical Sciences, Tabriz, IR Iran

*Corresponding author: Alireza Ostadrahimi, Health Services Management Research Center, Nutrition Research Center, Tabriz University of Medical Sciences, Tabriz, IR Iran.
Tel: +98-4133357580, Fax: +98-4134796969, E-mail: ostadrahimi@tbzmed.ac.ir

Received 2016 January 15; Revised 2016 February 20; Accepted 2016 March 15.

Abstract

Objectives: The aim of this study was to evaluate the effect of fish oil supplementation on antenatal and postpartum depression
score.
Methods: This was a randomized, triple-blind, placebo-controlled trial. We enrolled 150 eligible pregnant women with Edinburgh
postnatal depression scale (EPDS) score of less than 20, aged 18 to 35 from Feburary 2014 to April 2015 in Tabriz, Iran. Participants
were randomly assigned to receive either 1000 mg of fish oil supplements or placebo from 16 - 20 weeks of gestation to one month
after giving birth. Participants completed the EPDS at baseline, 26 - 30 weeks, 35 - 37 weeks, and 30 - 45 days after birth. Primary
outcome measures were the mean depression score at 26 - 30 weeks, 35-37 weeks, and postpartum period. The statistical analysis
was intent-to-treat.
Results: A total of 150 females were included, and no one was lost to follow up. There were significant differences between the
two groups in the mean score of depression only at 35 - 37 (adjusted mean difference = -1.4; [95% CI -2.6 to -0.25]). The mean score
of depression during pregnancy and postpartum period significantly decreased within the fish oil group (P < 0.05). There were
no significant differences between the two groups in terms of the baseline docosahexaenoic acid (DHA) and eicosapentaneoic acid
(EPA) serum levels.
Conclusions: Fish oil supplements significantly decreased the mean score of EPDS at weeks 35 to 37. It seems that females may ben-
efit from daily fish oil supplements during pregnancy especially in countries with low intake of fish yet further studies are needed
to confirm these results.
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1. Background

Any mental disorder in pregnancy is closely associated
with the growth of fetus and newborn and influences the
relationship between mothers and their infants (1). Ante-
natal depression is a mood disorder that not only affects
the mother and her baby but also increases the risk of de-
veloping postpartum depression (2, 3).

In a meta-analysis of 21 articles in the Cochrane
database, the prevalence of antenatal depression was re-
ported as 10.7% that varied from 7.4% in the first trimester
to 12.8% in the second trimester of pregnancy (4, 5). Other
researchers reported its rate up to 30% (6). A study that was
conducted in Iran-Isfahan showed that 16% of pregnant fe-
males suffered from depression (7). The prevalence of an-
tenatal depression was reported as 30.5% in Tabriz city of
Iran (8).

Postpartum depression is a non-psychotic depression
that occurs during the first six weeks after birth and its
symptoms are similar to depression at other times. Studies
in different cultures have shown that the prevalence of the
postpartum depression is 10% to 15% (9). The prevalence
of postpartum depression has been reported in different
studies from 4.5% to 28% (10).

Postpartum depression is characterized by depressed
mood, loss of interest in activities, change in appetite,
fatigue, sleep problems, difficulty with child care, guilt,
low self-esteem, difficulty concentrating, restlessness and
thinking about suicide (11). Depressed mothers are less
likely to carry out protective measures for their children.
This behavior can have a negative effect on child develop-
ment, so that these children have lower social and emo-
tional growth, more dependence due to the lack of security
and delayed mental development (12).
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In dealing with antenatal and postnatal depression,
there are a variety of approaches. Antidepressants are im-
portant medications for depression, but physicians and
pregnant women are worried about their possible side
effects during pregnancy and lactation (13). Antidepres-
sants aren’t the only treatment, and non-pharmacological
methods have sufficient effectiveness in the prevention
and treatment of antenatal and postnatal depression (14).
Polyunsaturated fatty acids decrease the production of
pro-inflammatory cytokines, which increase in depressed
patients (15). Omega-3 fatty acids are polyunsaturated fatty
acids that are essential nutrients for good health and devel-
opment (16). Omega-3 fatty acids as non-pharmacological
methods can be effective both in preventing and treatment
of depression (14). These fatty acids are transported from
the mother to the fetus during pregnancy and so maternal
reserves are depleted. Because most mothers refuse to re-
ceive antidepressants during pregnancy and lactation, it
is postulated that increased omega-3 fatty acids from the
diet and supplements theoretically has a useful and pro-
tective effect (17). The use of fish oil supplements during
pregnancy has been studied as a potential strategy for the
prevention of postpartum depression (18-20). However, in-
formation about the effects of omega-3 fatty acids on peri-
natal depression is inconsistent (21).

Coletta et al., concluded that randomized, controlled
trials have failed to demonstrate an obvious benefit for
omega-3 fatty acid supplementation during pregnancy
and postpartum to prevent depressive symptoms (19). Hi-
bbeln in a systematic review of observational studies on
postpartum depression found that a higher concentration
of docosahexaenoic acid (DHA) in breast milk and so a
higher consumption of seafood predicts lower prevalence
of postpartum depression in simple and logarithmic mod-
els (22). Mozurkewich et al., in their review study con-
cluded that current evidence does not support the omega-
3 fatty acids supplementation for the prevention or treat-
ment of perinatal depression (23).

In addition, it is possible that the amounts of fish con-
sumption and the baseline maternal DHA and eicosapen-
taenoic acid (EPA) serum levels in different populations
may have a role on the effectiveness of fish oil supple-
ments.

Related articles, found in the following databases Med-
line, PubMed and Web of Science, recommended conduct-
ing more research to confirm the relationship between the
consumption of seafood containing omega-3 fatty acids
and depression (24). Most of the randomized clinical tri-
als of prenatal fish oil supplementation have been done
in high-income countries, and so the findings may not be
generalizable to populations with low intake of fish (19).

2. Objectives

The current study aimed to evaluate the effect of fish oil
supplementation on prenatal and postpartum depression.

3. Methods

3.1. Study Type and Subjects

This was a randomized, triple blind, placebo-
controlled clinical trial with parallel design conducted
from February 2014 to April 2015 in Tabriz, Iran. The in-
clusion criteria consisted of, age of 18 to 35 years old for
mothers, first to fifth pregnancy, having health care record
in health centers, willingness to participate in the study,
having literacy and being able to answer the questions,
an Edinburgh postnatal depression scale (EPDS) score less
than 20, singleton pregnancy, a gestational age of 16 - 20
weeks. The exclusion criteria were history of underlying
diseases such as cardiovascular and renal diseases, major
depressive disorder and other known mental disorders,
bleeding disorders, taking antidepressant or anticoag-
ulant medications, any history of allergy to fish or fish
products and gelatin, eating more than two servings
of fish per week. Primary outcome measures were the
mean depression score at third trimester of gestation and
postpartum period.

Sample size, considering mean score of third trimester
[α = 0.05, β = 0.1, Power = 0.9, M1 = 14.06, M2 = 11.95, SD1 =
SD2 = 3.12, n = 71] and postnatal depression [α = 0.05, β =
0.1, power = 0.9, M1 = 13.29, M2 = 11.3 and SD1 = SD2 = 4.08, n =
39] based on EPDS in Tabriz (8), was calculated as 71 for each
group and considering the possible drop-out, seventy-five
subjects were allocated to each group.

3.2. Sampling

After permission from the ethics committee of re-
search and technology vice chancellor of Tabriz Uni-
versity of Medical Sciences (No. 92141) and registra-
tion in the Iranian registry of clinical trials website
(IRCT2013100914957N1), governmental primary health
care centers in Tabriz with the highest number of referred
women were selected. Health centers were selected from
areas with different socio-cultural standings. After ex-
plaining the study, including objectives, probable risks,
the benefits of participating in the study, and also stat-
ing the voluntary nature of participation in the study,
informed consent was obtained and the EPDS was admin-
istered. Social-demographic and obstetric information
were completed using health care records and interviews.
The checklists of daily consumption of capsules and pos-
sible events were given to pregnant women. EPDS was
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completed by participants three times during pregnancy
and once after birth. Information about the mother and
baby were collected by questionnaire. Content validity was
used to determine the validity of the socio-demographic
and obstetric information questionnaires.

Edinburgh postnatal depression scale is a valid 10-item
self-report questionnaire that measures postnatal depres-
sion and assesses feelings of the mothers in the last week.
Each question has four response options, and is rated on a
four-point scale from 0 to 3, giving a total score between 0
and 30 (25). It can also be applied for depression screening
during pregnancy (26). Although a high score in the EPDS
depression cannot confirm the diagnosis, a score more
than 12 is widely used to indicate the probable depressive
disorder (14). Score of 10 to 12 represents a cross-border
situation and a score of 0 to 9 indicates the absence of
post-partum depression (23). This questionnaire has been
frequently used to assess depression in Iran and has been
standardized in this regard (27, 28). It was qualified as
a reliable test for screening of postpartum depression in
Tabriz with validity coefficient of 0.69, and reliability of
0.83, which had sensitivity of 0.63 and specificity of 0.85
(15).

In this study, 652 females were assessed in terms of el-
igibility criteria yet 502 were excluded because 192 didn’t
meet the eligibility criteria and 310 declined to participate
in the study. Finally, 150 women participated in this study
and were randomly allocated to fish oil or placebo groups.

3.3. Randomization and Intervention

Pregnant women were randomly divided to two
groups using a computer-generated randomization
scheme with a block size of 4 and 6 in two groups (the
group receiving fish oil capsule supplements and the
group receiving placebo) with an allocation ratio of 1:1.
The dose of fish oil capsule supplementation was 1000
mg/day (containing 120 mg of DHA, 180 mg of EPA, and
400 mg of ALA). The placebo capsules had the same
shape, size and weight and contained 1000 mg of liquid
paraffin. Both supplements were produced by Zahravi
pharmaceutical company, Tabriz, Iran. One capsule was
consumed per day starting from the end of the 20 th week
of pregnancy until one month after birth with duration of
about 24 weeks (168 capsules). The capsules were placed
inside opaque and identical containers. Two containers
were prepared for each participant: one containing 70
capsules for a ten-week use, and the other one contained
98 capsules for a 14-week use. The two containers were
placed in a big opaque pack numbered sequentially. The
sequence generation and preparations were done by a
person not involved in the study to conceal allocation and
maintain blinding. Researchers, who were care providers

enrolled participants at 16 - 20 weeks of gestation and
assigned them to the study groups after obtaining an
inform consent. The first container was delivered at the
second pregnancy care period (weeks 16 - 20), whereas the
second container was delivered at the third pregnancy
care period (weeks 26 - 30) after making sure that the
previous medication was consumed and collecting the
first envelope, consumed medication packages and daily
drug record checklist.

To ensure acceptance and medication use, the remain-
ing consumed medication packages were also collected at
the end of the intervention. The first pack was given to the
first participant, and the process continued until the com-
pletion of the sample size. Participants were taught about
the medication use, and it was emphasized that the med-
ications were not forgotten. In order to ensure about the
proper consumption of medication, follow-ups were con-
ducted via phone contact during weeks 24 and 34. Strati-
fied sampling was carried out in terms of number of preg-
nancies (first, second or more pregnancies). Numbers 1
to 75 were assigned to the nulliparous, while numbers 76
to 150 were assigned to the multiparous women 30 se-
quenced envelopes; 15 for nulliparus women and 15 for
multiparous women, from the five health centers. For ex-
ample, sequenced envelopes numbered 1 to 15 and 76 to 90
were allocated to health center 1 and the process continued
for other health centers. Training and implementation of
the protocol was standardized across health care centers
through the establishment of training sessions attended
by all researchers before the intervention. The head re-
searcher as a trainer and coordinator monitored the whole
process of randomized controlled trial (RCT) under super-
vision of the research deputy of Tabriz University of Med-
ical Sciences and collected the data. Participants, health
care providers, and those assessing outcomes were blind
to the study after assignment to interventions.

3.4. Assessment of Study Variables

Antenatal and postnatal depressions were evaluated
using the EPDS at three time points during pregnancy; the
first time was before the intervention at 16 - 20 weeks, the
second time at 26 - 28 weeks and third time at 35 - 37 weeks
and once 30 - 45 days after delivery. Three milliliters of
fasting blood was drawn from the subjects at the begin-
ning of the study (week 16 to 20). The samples were im-
mediately centrifuged (Hettich, Universal 320, Germany)
at 3500 rpm for ten minutes to remove serum. The sam-
ples were sent to the biochemical laboratory at the medi-
cal school of Tabriz University of Medical Sciences for phos-
pholipids assessment. Results were stated as percentage of
total fatty acids. To determine the reliability of the labora-
tory tests, two separate samples were prepared from five
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participants with two different names and then the results’
correlation was determined by Pearson correlation coeffi-
cient. A correlation rate of 0.92 was accepted.

Mercury-free fish oil supplements were obtained from
a pharmaceutical company. The cold vapor atomic ab-
sorption spectrometry measurement (CV-ASS) method was
used to reassure lack of mercury in the oil. No mercury was
found in the oils after three measurements from three dif-
ferent samples.

3.5. Statistical Analysis

The normal distributions of continuous variables were
confirmed by Kolmogorov-Smirnov test among groups.
The analyses were done based on intention-to-treat ap-
proach. Descriptive statistics including frequency, mean
and standard deviation, and inferential statistics included
chi-square, Fisher’s exact test, Independent t-test, paired
t-test, ANOVA with repeated measures, analysis of covari-
ance (ANCOVA) were used for data analysis. P values of <
0.05 were considered statistically significant. All statistical
analyses were done using the statistical package for social
science version 21

4. Results

The participants were recruited from February to
November 2014 and followed-up until May 2015. Only one
participant in the placebo group discontinued taking cap-
sules due to nausea but since the analysis was based on
intention-to-treat, all 150 females (75 in each group) were
included in the final analysis (Figure 1). Irregular use
of capsules was reported in two subjects (2.6%) in either
group. According to the psychiatrist examination, none of
the participants received antidepressant intervention dur-
ing the study.

In terms of socio-demographic characteristics, both
groups were similar (P > 0.05). The mean (SD) age of the
participants was 26 (4.7). About half of the participants’
education level (48%) was high school. Almost all women
(99%) were housewives. About two-third (63%) had rela-
tively sufficient income. A little more than half of the par-
ticipants (55%) had normal Body mass index (BMI) (18.5 to
24.9). The majority of them had wanted pregnancy. The
mean (SD) serum levels of DHA and EPA fatty acids at base-
line were 0.19 (0.08) and 0.16 (0.06), respectively (Table 1).
Half of the participants in both groups were primiparous.
About two-thirds of the participants in both groups (65%
fish oil and 73% placebo group) consumed fish less than
once a week and there was no significant difference be-
tween the two groups.

The mean (SD) score of baseline depression at 16 - 20
weeks of pregnancy in the fish oil group was 10.9 (4.9) and

in the placebo group was 11.3 (4.7). There was no significant
difference between the two groups (P = 0.60). The mean
(SD) score of depression after the intervention at 26-30
weeks of pregnancy was 10.6 (5.2) in the fish oil group and
11.6 (4.9) in the placebo group (adjusted MD = -0.7; [95% CI
-1.8 to 0.4]). Despite a decrease in the mean score of depres-
sion in the fish oil group at this stage, and no reduction in
the placebo group, the difference between the two groups
considering the pre-intervention score as a covariate using
Analysis of Covariance (ANCOVA) was not significant (P =
0.19). The mean (SD) score of depression after intervention
at 35 - 37 weeks of pregnancy in the fish oil group was 9.7
(4.6) and in the control group was 11.5 (4.8) (adjusted MD
= -1.4; [95% CI -2.6 to -0.25]). Taking the pre-intervention
scores into account using ANCOVA test, there were signif-
icant differences between the two groups (p=0.02). One-
Way Analysis of Variance (ANOVA) with repeated measures
showed that the mean score of depression significantly de-
creased in the fish oil group (P = 0.02) but it was not signif-
icant in the placebo group (P = 0.87). The mean difference
between pre-intervention (16 - 20 weeks) and 35-37 weeks
of pregnancy in the fish oil group was also significant (P =
0.01) (Table 2, Figure 2).

Analysis of data on the postpartum depression indi-
cated that the mean (SD) score of depression at 30 - 45
days after birth in the fish oil group was 9.6 (5.3) and in
the placebo group was 10.9 (5.1) (adjusted MD = -1.1; [95 %
CI -2.5 to 0.47]). There were no significant differences be-
tween the two groups using ANCOVA (P = 0.17) with the pre-
intervention score as a covariate. The paired t-test showed
that the mean difference of depression score in the fish oil
group between pre-intervention and 30 - 45 days after birth
was significant (P = 0.04), yet there was no significant dif-
ference in the placebo group (P = 0.33) (Table 3, Figure 2).

No participant in the groups had blood pressure equal
to 140/90 mmHg or more during pregnancy. One (1.4%) case
in the fish oil group and three (4%) cases in the placebo
group based on patient record had high hemorrhage at
birth that required no blood transfusions. There was only
one (1.4%) neonatal death in the placebo group. None of
the newborns in the fish oil group versus two (2.6%) in the
control group had Apgar scores below seven at the first
minute. Only one (1.3%) newborn in the control group had
an Apgar score equal to seventh in fifth minute and the rest
of the infants in both groups had higher Apgar.

Nausea in seven (9.3%) participants in the fish oil group
and ten (13.3%) participants in the placebo group, unpleas-
ant taste in six (8%) subjects of the intervention group and
ten (13.3%) subjects of the control group, vomiting and
mild diarrhea in one (1.33%) case in the fish oil group and
stomach pain in one (1.33%) in the placebo group were re-
ported. There were no significant differences between the
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Allocated to Placebo (n = 75 ) 
•Received Allocated Intervention (n = 75)

Assessed for Eligibility (n = 962)
Enrollment

Ranomized (n = 150)

Excluded (n = 812)
•Not Meeting Inclusion Criteria (n = 502)
•Declined to Participate (n = 310)

Allocated to Intervention (n = 75 ) 
•Received Allocated Intervention (n = 75)

Allocation

Lost to Follow-Up (n = 0)
Dicontinued Interention (n = 1)

•Severe Nausia (n = 1)

Lost to Follow-Up (n = 0)
Dicontinued Interention (n = 0)

Analysed (n = 75) Analysed (n = 75)

Analysis

Follow-Up

Figure 1. Summary of Patient Flow Diagram

two groups considering side effects (Table 4). These oc-
curred mostly in the early use that did not prevent taking
capsules.

5. Discussion

In this study, fish oil capsules 1000 mg (containing 120
mg of DHA and 180 mg EPA and 400 mg ALA) one per day
were used from the end of the 20th week of pregnancy
until one month after delivery. This RCT was the first re-
search in Iran that evaluated the long-term effects of fish
oil on both antenatal and post-partum depression with a
large sample size, according to our search. Since, the con-
sumption of fish and seafood is very low in Iran (29) as con-
firmed through baseline serum levels of DHA and EPA, the
results of this study seem be useful in promotion of moth-
ers health.

Fish oil supplementation could significantly decrease
the mean (SD) score of depression after intervention at

37-35 weeks of pregnancy, so that the differences between
groups were statistically significant. Although fish oil sup-
plements decreased the mean (SD) score of depression at
26 to 30 weeks and 30-45 days after giving birth in the fish
oil group but differences between the two groups were not
statistically significant.

The mean score of depression during pregnancy
within the fish oil group decreased significantly but it was
not significant within the placebo group. Furthermore,
difference between the mean score of depression between
baseline and 30-45 days after giving birth was significant
within the fish oil group but it was not significant within
the placebo group.

Epidemiological data indicate that low intake of
seafood during pregnancy is associated with higher levels
of depressive symptoms (29). However, reviews of the
literature demonstrate inconsistent results.

Hibbeln in a systematic review of observational studies
indicated that a higher consumption of seafood predicts
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Table 1. Baseline and Background Characteristics of Participants Among Fish Oil and Placebo Groupsa

General Characteristics Placebo Group, n = 75 Fish Oil Group, n = 75 P

Age, yb 26.9 (4.5) 25.9 (4.8) 0.19c

18 - 24 25 (33.3) 29 (38.7)

25 - 29 29 (38.7) 28 (37.3) 0.76d

30 - 35 21 (28) 18 (24)

Education

Primary School 15 (20) 14 (18.7)

Secondary school 14 (18.7) 23 (30.7) 0.44e

High school 39 (52) 33 (44)

University 7 (9.3) 5 (6.7)

Occupation

Housewife 74 (98.7) 74 (98.7) 1.00f

Husband’s education

Primary School 20 (26.7) 16 (21.7)

Secondary school 23 (30.7) 21 (28.4) 0.43e

High school 28 (37.4) 27 (36.5)

University 4 (5.3) 10 (13.5)

Income

Adequate 13 (17.3) 15 (20)

Relatively adequate 50 (66.7) 44 (58.7) 0.58e

Non adequate 12 (16) 16 (21.3)

Weight, kgb 60.41 (10.4) 60.42 (9.3) 0.99c

Height, cmb 158.5 (5.2) 159.5 (5.8) 0.28c

BMI, kg/m2 b 23.9 (3.7) 23.7 (3.5) 0.84c

< 18.5 37 (49.3) 38 (50.7)

18.5 - 24.9 27 (36) 28 (37.3) 0.96d

25 - 29.9 11 (14.7) 9 (12)

Wanted pregnancy 66 (88) 59 (81.9) 0.36f

DHAb 0.193 (0.01) 0.189 (0.01) 0.88c

EPAb 0.163 (0.01) 0.159 (0.01) 0.41c

Abbreviations: DHA, docosahexaenoic acid, EPA, eicosapentaenoic acid that was expressed as percentage of total fatty acids.
aValues are expressed as No. (%) unless otherwise indicated.
bMean (SD).
cIndependent t.
dChi-square.
eTrend χ2 .
f Fisher’s exact test.

lower prevalence of postpartum depression (22).

Results of RCTs that evaluated the effect of omega-3
fatty acids on antenatal and postpartum depressions are
contradictory. Dennis et al. in a review study aimed
to assess the effects of omega-3 fatty acids in the treat-
ment of antenatal depression in two clinical trials. In one
trial, women who received omega-3 had significantly lower

mean score of depression after eight weeks of intervention
than those, who received the placebo (MD-4.70, 95% CI -7.82
to -1.58). In another trial with a smaller size, significant dif-
ference in mean depression scores was not observed be-
tween females who received omega-3 or placebo (MD 0.36,
95% CI -0.17 to 0.89) (5).

Mozurkewich et al. (23), in a controlled trial assessed

6 Iran Red Crescent Med J. 2017; 19(1):e36237.

http://ijp.tums.pub


Farshbaf-Khalili A et al.

Table 2. Comparing the Mean (SD) Score of Antenatal Depression Between and Within the Fish Oil and Placebo Groups

Depression (0 - 30) Before Intervention After Intervention

Group 16 - 20 wk 26 - 30 wk 35 - 37 wk pa P (1 × 2) P (1 × 3) P (2 × 3)

Fish oil, n = 75 10.9 (4.9) 10.6 (5.2) 9.7 (4.6) 0.02 0.31 0.01 0.06

Placebo, n = 75 11.3 (4.7) 11.6 (4.9) 11.5 (4.8) 0.87 0.61 0.81 0.83

Adjusted MD (95% CI)b -0.4 (-1.9 to 1.1) -0.7 (-1.8 to 0.4) -1.4 (-2.6 to -0.25)

Percent of changes - -6.03 -12.17

p 0.60c 0.19d 0.02d

aANOVA with repeated measures (Sphericity Assumed, Greenhouse-Geisser).
bAdjusted mean difference (95% confidence interval).
cIndependent t-test.
dANCOVA adjusted for baseline depression score, recruitment center, parity.

Table 3. Comparing the Mean (SD) Score of Post-Partum Depression Between and Within Fish Oil and Placebo Groups

Fish Oil, n = 75 Placebo, n = 75

Baseline Mean
(SD)

Post-Partum
Mean (SD)

Baseline Mean
(SD)

Post-Partum
Mean (SD)

Adjusted MD (95%
CI)a

Percent of
Changes

Pb

Depression score
(0 - 30)

10.9 (4.9) 9.6 ( 5.3) 11.3 (4.7) 10.9 ( 5.1) -1.1 (-2.5 to 0.47) -10.09 0.17

P valuec 0.04 0.33

Fish oil, n = 75 Placebo, n = 75

Baseline Mean (SD) Post-partum Mean
(SD)

Baseline Mean (SD) Post-partum Mean
(SD)

P valueb Adjusted MD (95%
CI)a

Depression score
(0 - 30)

10.9 (4.9) 9.6 (5.3) 11.3 (4.7) 10.9 (5.1) 0.17 -1.1 (-2.5 to 0.47)

P valuec 0.04 0.33

aAdjusted mean difference.
bP value, compare two groups at postpatum using ANCOVA adjusted for baseline depression score, recruitment center, parity.
cPaired t-test, Baseline (16 - 20 weeks).

Table 4. Frequency of Reported Side Effects among Fish Oil and Placebo Groups

Side Effects Fish Oil Group,
No (%)

Placebo Group,
No (%)

P Valuea

Nausia 7 (9.3) 10 (13.3) 0.67

Vomiting 1 (1.3) 0 1

Unpleasant taste 6 (8) 10 (13.3) 0.58

Mild diarrhea 1 (1.3) 0 1

Stomach pain 0 1 (1.3) 1

aFisher’s exact test.

the supplementation of omega-3 fatty acid for the preven-
tion of prenatal and postpartum depression. Participants
received EPA-rich fish oil supplement or DHA-rich fish oil
supplement or placebo. Significant difference in BDI scores
from the baseline to 34 - 36 weeks of pregnancy and 6 - 8

weeks postpartum between the groups was not observed
(30). Females at risk of depression were studied in the re-
ferred study.

Makrides et al., in an RCT in Australia evaluated the ef-
fect of taking DHA-rich fish oil capsules (providing 800 mg
/d of DHA) during the second half of pregnancy on reduc-
ing depressive symptoms (EPDS score more than 12) at six
weeks or six months after the birth. They indicated there
was no difference between the DHA and control groups
(vegetables oil) in the percentage of females with high lev-
els of depressive symptoms during the first six months af-
ter birth (14). This study was consistent with our results but
antenatal depression was evaluated.

Another study in an RCT conducted in Iran examined
the effectiveness of omega-3 fatty acids in the treatment of
mild to moderate postpartum depression. Mean depres-
sion score decreased significantly in the omega-3 group,
but the decrement was not significant in the placebo

Iran Red Crescent Med J. 2017; 19(1):e36237. 7

http://ijp.tums.pub


Farshbaf-Khalili A et al.

Groups
Fish Oil
Placebo

Time

16-20 Weeks 26-30 Weeks 35-37 Weeks Postpartum

M
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n
 S
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12.00

11.50

11.00

10.50

10.00

9.50
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Figure 2. Mean Score of Antenatal and Postpartum Depression in the two Groups

group. Depression scores were significantly different be-
tween groups after treatment (P < 0.001) (31). The results
of this study in terms of postpartum depression are consis-
tent with our study in terms of within-group analysis, but
it is inconsistent by considering between-group analysis.
However, it has only been done in the postpartum period
on depressive women.

Studies indicated that supplementation with omega-3
fatty acids during pregnancy increase maternal DHA and
EPA (30, 32, 33). The major mechanism of the effect of
omega-3 on the nervous system is through affecting phos-
pholipids of nervous cells’ walls and appropriate func-
tioning of nerve cells and proper secretion of neurotrans-
mitters. Researches have indicated the effect of omega-3
on serotonin of cerebrospinal fluid and a correlation be-
tween decrement of its level in the plasma and cellular
membrane of depressed patients (34). Omega-3 fatty acids
decrease the production of pro-inflammatory cytokines,
which increase in depressed patients (5). These mecha-
nisms could be the leading causes of reduction in mean
score of depression in our study because the consumption
of fish and seafood is very low in our population. However,
various factors such as sample size, study population with
or without depression at baseline, nutritional status, the
amount of fish intake and so baseline serum DHA and EPA,
and dose of supplements can be important in effectiveness
of intervention.

One difficulty in relation to RCTs, especially in depres-
sion studies, was that the control group often has lower
than expected rates of depressive symptoms. This may be
due to the Hawthorn effect (19).

It was considerable that the mean score of antenatal
depression at 35-37 weeks and also the mean score of post-
partum depression in the fish oil group reached below 10.
According to the classification of EPDS, scores below 10
were in the non-depressed category.

5.1. Strengths and Limitations

Participants were given the required information
about the study before intervention for several times in
this study. The necessity of regular intake of supple-
ments was emphasized and enough opportunity to de-
cide was provided for them. Participants were provided
with 24-hour contact phone number, and necessary con-
sultation was provided in case of complications. Follow-
ups were conducted regarding capsules use. Used medi-
cation packages and daily intake checklist were collected
twice. Nulliparous and multiparous participants were
equally allocated to the two groups using the stratification
method. Random allocation, allocation concealment and
triple blinding were implemented in this study. Serum lev-
els of DHA and EPA were examined before the intervention
so that they could be adjusted if they were different. To en-
sure the safety of the medications, the mercury levels of
fish oil supplements were reevaluated. Limitations of the
present study were not using the Beck Depression Inven-
tory along with EPDS, the impossibility to evaluate the um-
bilical DHA and EPA fatty acids, and the relatively low doses
of omega-3, which was the only available dose. Therefore,
it is recommended to conduct a study with different and
higher doses of supplements. The umbilical fatty acid lev-
els and their relationship with the antenatal and postpar-
tum depression can also be studied.

5.2. Conclusion

According to the findings of our study in relation to
the impact of fish oil supplementation on reduction of
the mean depression score during pregnancy in the fish
oil group as well as with regards to the significant differ-
ence between groups at 35 - 37 weeks of pregnancy, it seems
that women, especially in countries with low per capita
consumption of fish, may benefit from daily fish oil sup-
plements during pregnancy. Further studies, especially on
populations with low consumption of fish are necessary to
confirm these results.

References

1. Hairon N. NICE guidance on antenatal and postnatal mental health.
Nurs Times. 2007;103(13):25–6. [PubMed: 17427785].

2. Cookson H, Granell R, Joinson C, Ben-Shlomo Y, Henderson AJ.
Mothers’ anxiety during pregnancy is associated with asthma in
their children. J Allergy Clin Immunol. 2009;123(4):847–53 e11. doi:
10.1016/j.jaci.2009.01.042. [PubMed: 19348924].

8 Iran Red Crescent Med J. 2017; 19(1):e36237.

http://www.ncbi.nlm.nih.gov/pubmed/17427785
http://dx.doi.org/10.1016/j.jaci.2009.01.042
http://www.ncbi.nlm.nih.gov/pubmed/19348924
http://ijp.tums.pub


Farshbaf-Khalili A et al.

3. Bowen A, Muhajarine N. Prevalence of antenatal depression
in women enrolled in an outreach program in Canada. J Ob-
stet Gynecol Neonatal Nurs. 2006;35(4):491–8. doi: 10.1111/j.1552-
6909.2006.00064.x. [PubMed: 16881993].

4. Dennis CL, Ross LE, Grigoriadis S. Psychosocial and psychological in-
terventions for treating antenatal depression. 2010. Cochrane library,
Published Online. Cochrane Pregnancy and Childbirth Group; 2010.

5. Dennis CL, Allen K. Interventions (other than pharmacologi-
cal, psychosocial or psychological) for treating antenatal de-
pression. Cochrane Database Syst Rev. 2008(4):CD006795. doi:
10.1002/14651858.CD006795.pub2. [PubMed: 18843730].

6. Cunningham FG, Leveno K, Bloom SL, Hauth JC, Rouse DJ, Spong CY.
Williams obstetrics. New York: Mc Graw Hill; 2010.

7. Mardani hamuleh M, Ebrahimi E. mental health status of pregnant
women referring to Shahinshahr health care centers [ in Persian ]. JG-
BFNM. 2010;7(1):27–33.

8. Kamalifard M, Yavarikia P, Babapour Kheiroddin J, Salehi Pourmehr H,
Iraji Iranagh R. The effect of peers support on postpartum depression:
a single-blind randomized clinical trial. J Caring Sci. 2013;2(3):237–44.
doi: 10.5681/jcs.2013.029. [PubMed: 25276732].

9. Howard LM, Hoffbrand S, Henshaw C, Boath L, Bradley E. Antidepres-
sant prevention of postnatal depression. Cochrane Database Syst Rev.
2005(2):CD004363. doi: 10.1002/14651858.CD004363.pub2. [PubMed:
15846711].

10. Doucet S, Dennis CL, Letourneau N, Blackmore ER. Differentiation
and clinical implications of postpartum depression and postpar-
tum psychosis. J Obstet Gynecol Neonatal Nurs. 2009;38(3):269–79. doi:
10.1111/j.1552-6909.2009.01019.x. [PubMed: 19538615].

11. Ryan KJ, Berkowitz RS, Barbieri RL, Dunaif A. Kistner’s Gynecology:
Principles and Practice. Tehran: Golban; 1999.

12. Scott JR, Gibbs RS, Karlan BY, Haney AF. Danforth’s Obstetrics and Gy-
necology. Tehran: Arjomand; 2008.

13. Meltzer-Brody S. New insights into perinatal depression: pathogene-
sis and treatment during pregnancy and postpartum. Dialogues Clin
Neurosci. 2011;13(1):89–100. [PubMed: 21485749].

14. Makrides M, Gibson RA, McPhee AJ, Yelland L, Quinlivan J, Ryan
P, 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. doi:
10.1001/jama.2010.1507. [PubMed: 20959577].

15. Abari Aghdam N. Study of the Edinburgh Postnatal Depression Scale
in Tabriz [Master thesis]. Iran: School of Medicine, Islamic Azad Uni-
versity, Tabriz Branch; 2007.

16. WHO . Marine oil supplementation to improve pregnancy outcomes
World Health Organization: E-Library of Evidence for Nutrition Ac-
tions (eLENA); 2011. Available from: http://www.who.int/elena/titles/
bbc/fish_oil_pregnancy/en/.

17. Owen C, Rees AM, Parker G. The role of fatty acids in the development
and treatment of mood disorders. Curr Opin Psychiatry. 2008;21(1):19–
24. doi: 10.1097/YCO.0b013e3282f29841. [PubMed: 18281836].

18. Olafsdottir AS, Magnusardottir AR, Thorgeirsdottir H, Hauksson A,
Skuladottir GV, Steingrimsdottir L. Relationship between dietary
intake of cod liver oil in early pregnancy and birthweight. BJOG.
2005;112(4):424–9. doi: 10.1111/j.1471-0528.2005.00477.x. [PubMed:
15777439].

19. Ramakrishnan U, Stein AD, Parra-Cabrera S, Wang M, Imhoff-Kunsch B,

Juarez-Marquez S, et al. Effects of docosahexaenoic acid supplementa-
tion during pregnancy on gestational age and size at birth: random-
ized, double-blind, placebo-controlled trial in Mexico. Food Nutr Bull.
2010;31(2 Suppl):S108–16. [PubMed: 20715595].

20. Borja-Hart NL, Marino J. Role of omega-3 Fatty acids for prevention or
treatment of perinatal depression. Pharmacotherapy. 2010;30(2):210–
6. doi: 10.1592/phco.30.2.210. [PubMed: 20099994].

21. Coletta JM, Bell SJ, Roman AS. Omega-3 Fatty acids and pregnancy. Rev
Obstet Gynecol. 2010;3(4):163–71. [PubMed: 21364848].

22. Hibbeln JR. Seafood consumption, the DHA content of mothers’ milk
and prevalence rates of postpartum depression: a cross-national, eco-
logical analysis. J Affect Disord. 2002;69(1-3):15–29. [PubMed: 12103448].

23. Mozurkewich EL, Klemens C. Omega-3 fatty acids and pregnancy: cur-
rent implications for practice. Curr Opin Obstet Gynecol. 2012;24(2):72–
7. doi: 10.1097/GCO.0b013e328350fd34. [PubMed: 22327736].

24. Shapiro GD, Fraser WD, Seguin JR. Emerging risk factors for postpar-
tum depression: serotonin transporter genotype and omega-3 fatty
acid status. Can J Psychiatry. 2012;57(11):704–12. [PubMed: 23149286].

25. Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression. De-
velopment of the 10-item Edinburgh Postnatal Depression Scale. Br J
Psychiatry. 1987;150:782–6. [PubMed: 3651732].

26. Bergink V, Kooistra L, Lambregtse-van den Berg MP, Wijnen H,
Bunevicius R, van Baar A, et al. Validation of the Edinburgh Depres-
sion Scale during pregnancy. J Psychosom Res. 2011;70(4):385–9. doi:
10.1016/j.jpsychores.2010.07.008. [PubMed: 21414460].

27. Montazeri A, Torkan B, Omidvari S. The Edinburgh Postnatal Depres-
sion Scale (EPDS): translation and validation study of the Iranian ver-
sion. BMC Psychiatry. 2007;7:11. doi: 10.1186/1471-244X-7-11. [PubMed:
17408479].

28. Mazhari S, Nakhaee N. Validation of the Edinburgh Postna-
tal Depression Scale in an Iranian sample. Arch Womens Ment
Health. 2007;10(6):293–7. doi: 10.1007/s00737-007-0204-x. [PubMed:
18058062].

29. Mandagarana . Fish markets in the cities of East Azerbaijan Available
from: http://www.mandagarana.ir/News/7042.

30. Golding J, Steer C, Emmett P, Davis JM, Hibbeln JR. High levels
of depressive symptoms in pregnancy with low omega-3 fatty
acid intake from fish. Epidemiology. 2009;20(4):598–603. doi:
10.1097/EDE.0b013e31819d6a57. [PubMed: 19289957].

31. Mozurkewich EL, Clinton CM, Chilimigras JL, Hamilton SE, Allbaugh
LJ, Berman DR, et al. The Mothers, Omega-3, and Mental Health Study:
a double-blind, randomized controlled trial. Am J Obstet Gynecol.
2013;208(4):3131–9. doi: 10.1016/j.ajog.2013.01.038. [PubMed: 23531328].

32. Eivanbaga R, Norouzi-Panahi L, Gojazadeh M, Ranjbar-Kocheksaray F,
Ebrahimi-mamgani MRJ. Role of omega-3 fatty acids on Postpartum
depression. Urmia Nurs Midwifery Fac. 2008;6(1):9–16.

33. Krauss-Etschmann S, Shadid R, Campoy C, Hoster E, Demmelmair H,
Jimenez M, et al. Effects of fish-oil and folate supplementation of preg-
nant women on maternal and fetal plasma concentrations of do-
cosahexaenoic acid and eicosapentaenoic acid: a European random-
ized multicenter trial. Am J Clin Nutr. 2007;85(5):1392–400. [PubMed:
17490978].

34. Kaviani M, Saniee L, Azima S, Sharif F, Sayadi M. The Effect of Omega-
3 Fatty Acid Supplementation on Maternal Depression during Preg-
nancy: A Double Blind Randomized Controlled Clinical Trial. Int J Com-
munity Based Nurs Midwifery. 2014;2(3):142–7. [PubMed: 25349856].

Iran Red Crescent Med J. 2017; 19(1):e36237. 9

http://dx.doi.org/10.1111/j.1552-6909.2006.00064.x
http://dx.doi.org/10.1111/j.1552-6909.2006.00064.x
http://www.ncbi.nlm.nih.gov/pubmed/16881993
http://dx.doi.org/10.1002/14651858.CD006795.pub2
http://www.ncbi.nlm.nih.gov/pubmed/18843730
http://dx.doi.org/10.5681/jcs.2013.029
http://www.ncbi.nlm.nih.gov/pubmed/25276732
http://dx.doi.org/10.1002/14651858.CD004363.pub2
http://www.ncbi.nlm.nih.gov/pubmed/15846711
http://dx.doi.org/10.1111/j.1552-6909.2009.01019.x
http://www.ncbi.nlm.nih.gov/pubmed/19538615
http://www.ncbi.nlm.nih.gov/pubmed/21485749
http://dx.doi.org/10.1001/jama.2010.1507
http://www.ncbi.nlm.nih.gov/pubmed/20959577
http://www.who.int/elena/titles/bbc/fish_oil_pregnancy/en
http://www.who.int/elena/titles/bbc/fish_oil_pregnancy/en
http://dx.doi.org/10.1097/YCO.0b013e3282f29841
http://www.ncbi.nlm.nih.gov/pubmed/18281836
http://dx.doi.org/10.1111/j.1471-0528.2005.00477.x
http://www.ncbi.nlm.nih.gov/pubmed/15777439
http://www.ncbi.nlm.nih.gov/pubmed/20715595
http://dx.doi.org/10.1592/phco.30.2.210
http://www.ncbi.nlm.nih.gov/pubmed/20099994
http://www.ncbi.nlm.nih.gov/pubmed/21364848
http://www.ncbi.nlm.nih.gov/pubmed/12103448
http://dx.doi.org/10.1097/GCO.0b013e328350fd34
http://www.ncbi.nlm.nih.gov/pubmed/22327736
http://www.ncbi.nlm.nih.gov/pubmed/23149286
http://www.ncbi.nlm.nih.gov/pubmed/3651732
http://dx.doi.org/10.1016/j.jpsychores.2010.07.008
http://www.ncbi.nlm.nih.gov/pubmed/21414460
http://dx.doi.org/10.1186/1471-244X-7-11
http://www.ncbi.nlm.nih.gov/pubmed/17408479
http://dx.doi.org/10.1007/s00737-007-0204-x
http://www.ncbi.nlm.nih.gov/pubmed/18058062
http://www.mandagarana.ir/News/7042
http://dx.doi.org/10.1097/EDE.0b013e31819d6a57
http://www.ncbi.nlm.nih.gov/pubmed/19289957
http://dx.doi.org/10.1016/j.ajog.2013.01.038
http://www.ncbi.nlm.nih.gov/pubmed/23531328
http://www.ncbi.nlm.nih.gov/pubmed/17490978
http://www.ncbi.nlm.nih.gov/pubmed/25349856
http://ijp.tums.pub

	Abstract
	1. Background
	2. Objectives
	3. Methods
	3.1. Study Type and Subjects
	3.2. Sampling
	3.3. Randomization and Intervention
	3.4. Assessment of Study Variables
	3.5. Statistical Analysis

	4. Results
	Figure 1
	Table 1
	Table 2
	Figure 2
	Table 3
	Table 4

	5. Discussion
	5.1. Strengths and Limitations
	5.2. Conclusion

	References

